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Oral Presentations
C1-1

NLA - CSATVB Joint Session – Familial Hypercholesterolemia

C1-1.05
Preliminary Results from an International Registry on LDL-Apheresis in Children with Homozygous
Hypercholesterolemia
Ilse K. Luirink1, Eric Bruckert2, Eldad J. Dann3, Susanne Greber-Platzer4, Barbara A. Hutten1, Daiana Ibarretxe5,
John J. Kastelein1, Luis Masana5, Martin Mäser6, Rosa M. Sanchez Hernández7, Christina Taylan8, Albert Wiegman1, Jaap W. Groothoff1
1. AMC, Amsterdam, Netherlands, 2. Hôpital Pitié-Salpêtrière, Paris, France, 3. Rambam Health Care Campus,
Haifa, Israel, 4. Department of Pediatrics, University of Vienna, Vienna, Austria, 5. Unitat de Medicina Vascular
i Metabolisme, Sant Joan University Hospital, Reus, Spain, 6. Akademisches Lehrkrankenhaus Feldkirch, Feldkirch, Austria, 7. Hospital Insular de Gran Canaria, Las Palmas, Spain, 8. Children’s and Adolescents’ Hospital,
University Hospital of Cologne, Cologne, Germany
Objective: Homozygous familial hypercholesterolemia (HoFH) is a rare genetic disorder characterized by severely elevated low-density lipoprotein cholesterol (LDL-C) levels. If left untreated, patients are at extremely high risk
of progressive atherosclerotic cardiovascular disease from early childhood onwards.
As HoFH patients hardly respond to diet and modestly to statins there is an urgent need for additional treatment
options, of which Lipoprotein Apheresis (LA) is most commonly used. However, the efficacy, safety and optimal
way of performing LA are only evaluated in small case series and no consensus exists on its performance and
monitoring. We therefore established an international registry in order to obtain information on execution and outcomes of LA in a large group of HoFH children.
Methods: Worldwide centres that treated HoFH children (0-18 years) with LA were invited to participate. Of each
participating child we collected information on demographics, diagnosis, lipid profile, treatment characteristics and
medical history at time of diagnosis and entry into the registry. Follow-up data will be collected every year.
Results: We included 26 children (3-18 years) from 7 different countries with molecularly proven HoFH or compound heterozygous FH. Most children received apheresis either weekly (40%) or biweekly (40%) and 8 different
systems for LA where used.
LDL-C at diagnosis ranged from 7.8–27.4 mmol/L (mean 19.3 mmol/L), and after medication from 6.3–19.2
mmol/L (mean 13.8 mmol/L). On LA, LDL-C further decreased to a mean of 4.2 mmol/L. Mean LDL-C reduction
per session was 70% but only 30% of the children reached their age-specific target levels. Side-effects of LA were
minor and occurred in 9 (32%) children with a stomach ache being reported most frequently (14%).
Conclusions: This international registry describes the most comprehensive cohort of living children on apheresis
to date and patient inclusion will continue. Results so far show large heterogeneity in the way LA is performed. Efficacy in lowering LDL-C levels is evident and LA is generally well tolerated. Efficacy on long-term cardiovascular
outcome is yet to be established using the prospective part of this registry.
Our findings will ultimately help clinicians to improve management of these high-risk patients.
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C1-3

NAVBO - CSATVB Joint Session: The Aging Vasculature

C1-3.04
Sex Difference in the Association of Androgens with Aortic Calcification
Tsuyoshi Hashizume, Bo-Kyung Son, Taro Kojima, Michiko Nanao-Hamai, Yusuke Asari, Yumi Umeda-Kameyama, Sumito Ogawa, Masahiro Akishita
Department of Geriatric Medicine, Graduate School of Medicine, University of Tokyo, Tokyo, Japan
Objective: Aortic calcification is a significant pathological phenotype of vascular aging that increases with age
and is associated with advanced risk of cardiovascular event. Age-related decline of plasma testosterone and
estrogen has been reported to be related to the extent of aortic calcification in men and women, respectively. To
further characterize sex difference for the association of sex hormone with aortic calcification, in the present study,
we examined the relationship between testosterone, dehydroepiandrosterone-sulfate (DHEA-S), estrogen and
aortic calcification both in Japanese men and women.
Methods: Subjects in this study were 254 male (mean age ± SD = 54±18 years) and 362 female (mean age ± SD
= 66±13 years) outpatients who monitored for cardiovascular disease or risks. Aortic arch calcification (AAC) was
examined by postero-anterior plain chest X-ray and its extent was divided into four grades (0 to 3). Plasma total
testosterone, DHEA-S, and estradiol levels were assessed after 12-hour fast in the morning.
Results: In men, total testosterone and DHEA-S were significantly correlated with AAC grade (r=-0.450 and
-0.422, respectively; p<0.001), while estradiol was not. On the other hand, in women, all of total testosterone,
DHEA-S and estradiol were significantly correlated with AAC grade (r=-0.270, -0.414 and -0.203, respectively;
p<0.001). Multiple regression analysis revealed that total testosterone in men and DHEA-S in women were
related to AAC grade independent of age, body mass index, hypertension, dyslipidemia, diabetes mellitus and
smoking (β=-0.294, p<0.01; β=-0.346, p<0.05, respectively). DHEA-S and estradiol in men and total testosterone
and estradiol in women were not significantly related to AAC grade on multivariate analysis.
Conclusions: Total testosterone in men and DHEA-S in women were associated with aortic calcification independent of other risk factors, suggesting sex difference in the association of androgens with aortic calcification.
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C1-3.05
The Discoidin Domain Receptor-1 Acts as a Mechanotransducer in Vascular Smooth Muscle Cells to
Promote Atherosclerotic Vascular Calcification
David Ngai1, 2, Michelle Bendeck1, 2
1. University of Toronto, Toronto, ON, Canada, 2. Ted Rogers Centre for Heart Research, Toronto, ON, Canada
Objective: To investigate the hypothesis that DDR1 allows vascular smooth muscle cells (VSMCs) to respond to
increases in matrix stiffness during the pathogenesis of atherosclerosis, which promotes VSMC transdifferentiation and calcification.
Methods: Ddr1+/+ (WT) and Ddr1-/- (KO) primary VSMCs were seeded on type I collagen-coated silicone gels of
varying stiffnesses. To measure differences in in vitro calcification between genotypes, WT and KO VSMCs were
cultured in high glucose and phosphate (HGP) calcifying media for 12 days to induce calcification. Calcification
was assessed by Alizarin Red staining. Protein expression of DDR1 and VSMC markers (SMC MHC, SM22-alpha, alpha-SMA, and Calponin) were assessed by Western Blot. Stress fibre formation was visualized by Phalloidin staining. To assess RhoA activity on different stiffnesses, WT and KO VSMCs were serum-starved overnight
and stimulated with FBS and RhoA Activator II from Cytoskeleton for 3 hours. Active RhoA was quantified using
the RhoA Activation Assay GLISA colorimetric kit from Cytoskeleton and was normalized to total RhoA quantified
with the total RhoA GLISA colorimetric kit from Cytoskeleton.
Results: Calcification was increased with increasing stiffness in WT VSMCs, but calcification was attenuated and
not stiffness-responsive in KO VSMCs. The protein levels of DDR1 and VSMC markers (MHC and SM22-alpha)
increased with increasing stiffness in WT VSMCs. The expression of MHC and SM22-alpha in KO VSMCs did
not change with increasing stiffness and were reduced compared to WT VSMCs. Stress fibre formation increased
with increasing stiffness in WT VSMCs, but was not stiffness-responsive in KO VSMCs. In addition, stress fibre
formation was reduced in KO VSMCs compared to WT VSMCs. RhoA activity increased with increasing stiffness
in WT VSMCs whereas it did not with KO VSMCs. Furthermore, KO VSMCs had displayed lower levels of active
RhoA than WT VSMCs.
Conclusions: In conclusion, DDR1 deletion affects actin dynamics and reduces the capacity of VSMCs to respond to changes in stiffness, leading to attenuated calcification. Further research may lead to novel therapeutics
for the treatment of vascular calcification.
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C1-3.06
FHL2-RhoA Signalling Regulates Mechanically Induced Aortic Valve Interstitial Cell Osteogenic
Differentiation
Alan Y. Lam1, 2, Zahra Mirzaei1, 2, Kuiru Wei1, Craig A. Simmons1, 2, 3
1. Institute of Biomaterials and Biomedical Engineering, University of Toronto, Toronto, ON, Canada, 2. Translational Biology & Engineering Program, Ted Rogers Centre for Heart Research, Toronto, ON, Canada, 3. Department of Mechanical and Industrial Engineering, University of Toronto, Toronto, ON, Canada
Objective: Calcified aortic valve lesions often include osteoblasts and form preferentially in the natively stiffer
fibrosa side of the leaflet, suggesting roles for valve interstitial cell (VIC) osteogenesis and matrix biomechanics in valve disease. Osteoprogenitor differentiation is mediated by FHL2 and modulated by matrix stiffness via
RhoA. However, the roles of FHL2 and RhoA in mechanically-regulated VIC osteogenesis and valve disease are
unknown. We hypothesize that matrix stiffness regulates RhoA-dependent FHL2 expression to direct VIC osteogenesis.
Methods: FHL’s relevance to valve disease in vivo was investigated by immunostaining for FHL2 and the osteogenic transcription factor Runx2 in diseased and non-diseased regions of calcified human aortic valves. In vitro experiments utilized primary porcine aortic VICs grown in osteogenic media on collagen-coated silicone substrates
with elastic moduli mimicking soft disease-protected (7 kPa) and stiff disease-prone (23 kPa) valve regions. VIC
osteogenesis was characterized by alizarin red, alkaline phosphatase activity, and qPCR for Runx2. RhoA activation was measured by ELISA and manipulated pharmacologically or with adenovirus to examine the effect on
FHL2 nuclear localization (assessed by immunostaining) and VIC osteogenesis. The role of FHL2 expression was
probed with siRNA.
Results: We observed abundant FHL2 and RhoA colocalization in diseased regions of human stenotic valves,
but not normal regions suggesting pathological involvement of FHL2 in vivo. In vitro, VIC osteogenesis was phenotypically characterized by the formation of alizarin red and ALP-positive aggregates. On stiffer substrates VICs
formed more ALP-positive aggregates, had increased RhoA activation, and increased FHL2 nuclear localization
(all p<0.05). Exogenously increasing RhoA activation enhanced osteogenic aggregate formation and up-regulated
Runx2 expression, while suppression of RhoA activity or siRNA knockdown of FHL2 each reduced osteogenic aggregate formation (all p<0.05), confirming roles for RhoA and FHL2 in VIC calcification. Increasing or decreasing
RhoA activation resulted in increased or decreased FHL2 nuclear localization, respectively, while simultaneous
RhoA activator and FHL2 siRNA treatment reduced osteogenic aggregate formation compared to RhoA activator
alone (all p<0.05), indicating FHL2 operates downstream of RhoA.
Conclusions: These results suggest VIC osteogenic differentiation is mechanically modulated via a pathway
involving FHL2 operating downstream of RhoA. This signalling axis may be a target to disrupt valve calcification.
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C1-4

JAS - CSATVB Joint Session: Endothelial Dysfunction, Aging and
Atherosclerosis

C1-4.04
CITED2 Restrains Macrophage Pro-inflammatory Activation and Atherogenesis
Gundong Kim, Ganapati H. Mahabaleshwar
Case Western Reserve University, Cleveland, OH, USA
Objective: Atherosclerosis and its complications are the leading cause of deaths worldwide. In addition, they also
significantly contribute to the healthcare financial burden. Therefore, there is a clear need for the development of
novel therapies aimed at new signaling pathways and gene targets. Treatment strategies targeting broad inflammatory and metabolic gene programs could achieve complete cessation and reversal of atherosclerotic plaque
development.
Methods: Recently, we have identified CBP/p300-interacting transactivator with glutamic acid/aspartic acid-rich
carboxyl-terminal domain 2 (CITED2) as a critical regulator of macrophage polarization and function (PMID:
29203644). Genome-wide association studies have revealed that single nucleotide polymorphisms near the
CITED2 gene locus are associated with blood lipids abnormalities and coronary heart disease. Therefore, we
hypothesize that CITED2 could be a critical negative regulator of macrophage pro-inflammatory activation, lipid
accumulation, foam cell formation and atherogenesis.
Results: Our unbiased genomic studies revealed that CITED2 governs atheroprotective functions by cooperating with PPARg while antagonizing IRF1 activation in macrophages. Further, deficiency of CITED2 significantly
enhanced pro-inflammatory stimuli induced IRF1 target gene expression in macrophages. At the cellular level,
loss of CITED2 significantly enhanced macrophage lipid accumulation and foam cell formation. At the molecular
level, CITED2 deficiency significantly elevated lipid influx gene while significantly diminishing lipid metabolism and
efflux gene expression. Further, CITED2 expression is significantly attenuated in human and murine atherosclerotic
plaque macrophages. More importantly, mice bearing a myeloid-specific deletion of Cited2 were highly susceptible
to high-fat diet induced atherosclerotic lesion formation in vivo.
Conclusions: Collectively, our observations identify myeloid CITED2 as a novel negative regulator of atherosclerotic lesion development.
Funding Support: This work was supported by National Institutes of Health Grant HL126626 and Crohn’s and
Colitis Foundation of America Senior Research Award 421904 (to G. H. M.).
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C1-4.05
Hematopoietic Complement Factor H Deficiency Reduces Atherosclerosis in Ldlr-deficient Mice
Máté Kiss1, Dimitrios Tsiantoulas1, Nikolina Papac-Milićevič1, Laura Göderle1, Mária Ozsvár-Kozma1, Tim Hendrikx1, Barbara Bartolini Gritti1, Florentina Porsch1, Filip K. Swirski2, Christoph J. Binder1
1. Department of Laboratory Medicine, Medical University of Vienna, & CeMM Research Center for Molecular
Medicine of the Austrian Academy of Sciences, Vienna, Austria, 2. Center for Systems Biology, Massachusetts
General Hospital and Harvard Medical School, Boston, MA, USA
Objective: Complement factor H (CFH) is the major regulator of alternative complement activation, controlling C3
cleavage. CFH is produced primarily in the liver. However, extrahepatic sites of CFH production may also contribute to inflammatory processes. Therefore, we investigated the role of hematopoietic CFH in murine atherosclerosis.
Methods: Twelve-week-old Cfh+/+Ldlr-/- and Cfh-/-Ldlr-/- mice were fed an atherogenic diet for 10 weeks. Cfh expression in vascular cells was measured by qPCR of FACS-sorted cells. To study hematopoietic CFH deficiency,
10-week-old Ldlr-/- mice were transplanted with bone marrow from wildtype or Cfh-/- donors and fed an atherogenic
diet for 12 weeks. Atherosclerosis was analyzed by en face of the entire aorta and in cross sections of aortic origin.
Immunological alterations were studied using flow cytometry.
Results: Global CFH deficiency had no effect on lesion size, but led to markedly reduced necrotic core formation
despite similar lipid levels. Cfh expression by vascular cells was highest in inflammatory Ly6Chigh monocytes and
monocyte-derived macrophages which was upregulated by IFN-γ stimulation. Cfh-/- bone marrow chimeric Ldlr/mice developed significantly less atherosclerosis with dramatically reduced necrotic areas compared to controls, despite no differences in lipid levels and systemic complement activation. Peripheral monocyte counts and
lesional macrophage content were unaffected. However, CFH deficient monocyte-derived macrophages exhibited
increased efferocytic capacity. Moreover, recipients of Cfh-/- bone marrow displayed higher frequencies of IgMhigh
B220+ B cells in the spleen and increased plasma IgM levels, which correlated inversely with lesion size. IgM levels and splenic antibody-secreting cells were also elevated in Cfh-/-C3-/- mice compared to C3-/- controls.
Conclusions: Hematopoietic CFH-deficiency protects from atherosclerosis, possibly via a complement-independent, monocyte-driven regulation of B cells secreting atheroprotective IgM and by promoting efferocytosis.
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C1-4.06
The Protective Role of Soluble Ninjurin-1, a Novel Substrate of Matrix Metalloproteinase-9 in
Atherosclerosis
Sejin Jeon, Tae Kyeong Kim, Goo Taeg Oh
Department of Life Sciences, Ewha Womans University, Seoul, Korea
Objective: Enzymes such as matrix-metalloproteinases (MMPs) regulate many substrates and function in multiple stages of atherosclerotic plaque progression. In various studies using experimental animals, targeting MMPs
for inhibition or deletion has led to unexpected and conflicting results, suggesting that different MMPs substrates
play different roles in plaque progression. Thus, identification of the underlying mechanisms by which specific
substrates are regulated by MMPs may help in the development of novel and predictable therapeutic strategies
against atherosclerosis.
Methods: Herein, we present the first study to report in vivo evidence that Ninjurin-1 (Nerve injury-induced protein,
Ninj1) is directly cleaved by MMP9, and that this cleavage event leads to release of a soluble form of the protein
(sNinj1) by activated macrophages, suggesting that sNinj1 exhibits anti-atherosclerotic effects in mouse and human lesional macrophages.
Results: Total and bone marrow (BM)-specific Ninj1 deficiency increased circulating monocyte recruitment and
lesional macrophage accumulation, leading to deteriorative atherosclerosis. The sNinj1 mimics, including Ninj11recombinant protein, Ninj11-56 peptide and Ninj126-37 peptide, were structurally similar to sNinj1 and reduced
56
pro-inflammatory gene expression in activated macrophages by suppressing the inflammation-associated phosphorylation, including that of p38 mitogen-activated protein kinases (MAPKs), proline-rich Akt substrate of 40
kDa (PRAS40) and mammalian target of rapamycin (mTOR). Specifically, administration of sNinj1 mimics lead to
inhibition of inflammation and atherosclerotic plaque formation.
Conclusions: We propose a new paradigm of treatment for atherosclerosis targeting a novel MMP substrate and
provide a potential molecular mechanism through which sNinj1 works beneficially to alleviate atherosclerosis.
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C1-5

CIHR – IAPH/ICRH/IG Joint Session: From Molecules to Communities
– The Complexities of Indigenous Heart and Brain Health

C1-5.05
Social Media-assisted Prenatal Lifestyle Education for First Nations Women Living in Rural or Remote
Communities in Manitoba
Garry X. Shen1, Amy L. Hui1, Sora Ludwig1, Elizabeth Sellers1, Wanda Phillips-Beck2, Rhonda Campbell2, Jonathan McGavock1, Margaret L. Morris1
1. University of Manitoba, Winnipeg, MB, Canada, 2. First Nations Health and Social Secretariat of Manitoba,
Winnipeg, MB, Canada
Objective: Gestational diabetes mellitus (GDM) is a potent and independent risk factor for the development of
type 2 diabetes in women and their offspring. Diabetes accelerates the development of atherosclerotic cardiovascular disease. Recent studies from the International Weight Management in Pregnancy Collaborative Group
demonstrated that prenatal education on dietary intake and physical activity reduces the risk for gestational
weight gain, GDM and the requirement for cesarean section. The participation rate of pregnant women in prenatal
education program in rural or remote First Nations communities is low due to geographical, socioeconomic and
historical reasons. Most pregnant women in those communities have smartphone and access to social media. We
hypothesize that social media-assisted education may improve the participation of rural-living Indigenous women
to prenatal education and pregnancy outcome.
Methods: We developed a Facebook-linked website, www.momsinmotion.ca, to deliver prenatal and breastfeeding in 3 rural and remote First Nations communities. The content includes video/audio education on healthy
eating, physical activity, diabetes/obesity prevention and breastfeeding promotion. The website was advertised
through community radio/TV station and workshops. Pregnant women in the communities can sign up through
internet or smartphones to access the information.
Results: A total of 81 out of 220 pregnant women signed up for the e-education from the 3 rural or remote communities from July, 2015 to December, 2016, which represented 37% of total pregnancies in the communities. The
prenatal education delivery rate was increased by 3 times (p<0.001) compared to that in 2011-13 in those communities (12%). In addition, the rate of GDM in the communities was significantly reduced compared to that before
the launch of the e-education program (4% versus 11%, p<0.01).
Conclusions: Social media-assisted e-education increases the participation of prenatal education of rural-living
Indigenous pregnant women and potentially improves maternal-fetal outcomes and long-term health of people in
the communities (supported by the Lawson Foundation).
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C1-10

Lipoprotein(a): More Fascinating Than Ever

C1-10.05
Interaction of Autotaxin with Apolipoprotein(a) in Humans
Raphaelle Bourgeois1, Romain Devillers1, Nicolas Perrot1, Audrey-Anne Després1, Patricia Mitchell1, Corey
Scipione2, Marie-Chloé Boulanger1, Philippe Pibarot1, Marlys L. Koschinsky3, Patrick Mathieu1, Benoit Arsenault1
1. Quebec Heart and Lung Institute, Quebec, QC, Canada, 2. Toronto General Hospital Research Institute, UHN,
Toronto, ON, Canada, 3. Western University, London, ON, Canada
Objective: Lipoprotein(a) [Lp(a)] is a circulating lipoprotein constituted by a LDL-type particle containing apolipoprotein B (apoB) linked to an apolipoprotein(a) [apo(a)] by a disulfide bridge. Genetic association studies have
shown that Lp(a) is a strong risk factor for coronary artery disease and calcific aortic valve stenosis. Lp(a) carries
several molecules, such as oxidized phospholipids and proteins other than apo(a) or apoB. We have previously
shown that the activity of autotaxin (ATX), a lysophospholipase D, was enriched in the Lp(a) subfraction where
it could promote the cleavage of lysophosphatidylcholine (lysoPC) into lysophosphatidic acid, which promotes
inflammation and ectopic aortic valve mineralization.
The objective of this study is to compare ATX activity in isolated LDL and Lp(a) fractions and to examine proteinprotein interaction between ATX and apo(a).
Methods: We measured the activity of ATX in isolated Lp(a) and LDL fractions from 6 healthy volunteers with high
levels of Lp(a) (>125 nmol/L) by using FS3, a fluorescent substrate. Immunoprecipitation experiments were carried out in plasma of the same participants to determine apo(a)-ATX interaction. Binding assays were performed
between apo(a) and ATX. ATX enrichment in lipid fractions were confirmed in 144 volunteers with capture ELISA
assays that specifically measured circulating levels of ATX on apo(a) [ATX-apo(a)] and on apoB (ATX-apoB) containing particles.
Results: We found that ATX activity normalized for cholesterol level was increased several-fold in the Lp(a)
compared to the LDL subfraction (p=0.02). In plasma, immunoprecipitation of apo(a) followed by immunoblotting
showed a strong signal for ATX (p=0.03). In binding assay, ATX interacted with apo(a) (KD=1.3E10-7M). In ELISA
capture assay, we found a higher signal for ATX-apo(a) compared to ATX-apoB. Also, a positive correlation between circulating ATX-apo(a) and ATX-apoB (r=0.58, p<0.0001) levels was observed, but not between ATX-apo(a)
and Lp(a) (r=-0.06, p=0.48) or ATX mass (r=-0.07, p=0.39).
Conclusions: Our results suggest that ATX interact with apo(a) and is preferentially transported by Lp(a) in humans. Circulating Lp(a) and ATX mass poorly reflect the amount of ATX transported by Lp(a) in the bloodstream.
ATX transported by Lp(a) could explain, at least in part, the atherogenicity of this lipoprotein subfraction.
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C1-10.06
Genetically Determined Lipoprotein(a) Concentrations are Associated with Widespread Changes in
Leukocyte DNA Methylation
Michael M. Mendelson1, Roby Joehanes2, Tianxiao Huan3, Chen Yao3, Chunyu Liu4, Daniel Levy3, George Thanassoulis5
1. Boston Children’s Hospital, Boston, MA, USA, 2. Hebrew Senior Life / Harvard Medical School, Boston, MA,
USA, 3. National Heart, Lung, and Blood Institute of the NIH, Framingham, MA, USA, 4. Boston University, Boston, MA, USA, 5. McGill University, Montreal, QC, Canada
Objective: The pathways linking lipoprotein(a) (Lp[a]) to coronary heart disease (CHD) are not completely
understood. Leukocytes play an important role in the development of atherosclerosis. We hypothesize that altered
genomic regulation of leukocyte function may relate to Lp(a) atherogenicity.
Methods: We conducted a methylome-wide association study of four genetic variants (rs1045587, rs3798220,
rs4522120, rs7770628) related to increased Lp(a) concentrations among Framingham Heart Study Offspring and
Third Generation cohort participants. DNA methylation was assayed with the Illumina HumanMethylation450k
BeadChip and genotype was obtained from the Affymetrix 550k array imputed to 1000 Genomes reference panel.
We conducted linear mixed effect models testing the association of DNA methylation with genotype, adjusting for
age, sex, methylation and genotype principal components, technical covariates, and family structure. Enrichment
of tissue-specific regulatory activity was tested using eFORGE v1.2 and functional enrichment of identified gene
loci were tested using FUMA v1.2.4. We tested the association of Lp(a)-related CpGs with incident CHD (unstable
angina, myocardial infarction, coronary revascularization, coronary death) among Offspring cohort participants
over a mean of 7 years of follow-up from exam 8 (2005-2008) adjusting for age, sex, smoking status, body mass
index, cell counts, and technical variables.
Results: Among 3868 participants, mean age 59 [13] years, 54% female, we identified differential methylation at
22 unique CpGs (13 cis and 9 trans) in relation to genetically determined Lp(a) levels after accounting for multiple
testing (p-value <10-8). Differential cis-methylation is located in the LPA and PLG (plasminogen) gene loci. Differential
trans-methylation is located across six chromosomes at the JAZF1, DIP2C, TTLL2, and LYRM1 gene loci. No tissue
specific regulatory regions were identified. Mapped gene products are upregulated in liver and are enriched for
apolipoprotein binding, serine hydrolase activity, and endopeptidase activity (adjusted p<0.05). Differential methylation at one Lp(a)-related CpG, located ~500bp from the transcription start site of PLG, is associated with incident
CHD (HR = 0.93 [95%CI 0.89-0.97] p=0.0007 per 10% increase in methylation, n=2375, 116 CHD events, mean
baseline age 66 [9] years).
Conclusions: An integrated map of genetically pertubed Lp(a) levels on leukocyte epigenomic regulation provides novel insights into Lp(a) pathobiology on CHD risk, highlighting candidates for further experimental studies.
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C1-10.07
Proteomic Analysis of Liver from Human Lipoprotein(a) Transgenic Mice Shows an Oxidative Stress and
Lipid Export Response
Sally McCormick1, Carolyn Porteous1, Monika Sharma1, Greg Jones2, Michael Legge1, Torsten Kleffmann3, Euan
Rodger4
1. Department of Biochemistry, University of Otago, Dunedin, New Zealand, 2. Department of Surgical Sciences,
Dunedin School of Medicine, University of Otago, Dunedin, New Zealand, 3. Centre for Protein Research, University of Otago, Dunedin, New Zealand, 4. Department of Pathology, Dunedin School of Medicine, University of
Otago, Dunedin, New Zealand
Objective: Mouse models of hypercholesterolaemia have been used to identify arterial proteins involved in atherosclerosis. As the liver is extremely sensitive to dyslipidemia, one might expect major changes in liver protein
levels in these models before the onset of atherosclerosis. This study took a proteomic approach to investigate
changes in liver protein abundances in the Lp(a) mice, a mild model of hypercholesterolaemia that is slow to
develop atherosclerosis.
Methods: Livers were subject to lipid and histological assessment. Two-dimensional gel electrophoresis and
mass spectrometry analysis was applied to the liver tissue from Lp(a) and wildtype mice to identify changes in
liver proteins. Proteins identified as showing a significant difference in abundance (P<0.05) were subject to a bioinformatic analysis to establish functional relevance.
Results: The Lp(a) mice had significantly increased hepatic triglyceride levels (P<0.05) but no visible steatosis.
Twenty four liver proteins showed significantly altered abundance in Lp(a) mice compared to wildtype (22 increased and 2 decreased in abundance, P<0.05). A bioinformatic analysis of these proteins showed the major
functional effect was that of an enhanced lipid flux and antioxidant response with lipid metabolism (Fapb4A,
Acaa2, Apoa4, ApoA1) and antioxidant proteins (Park7, Gpx1, Prdx6, and Sod1) significantly increased in levels.
Conclusions: Our results suggest that an enhanced flux of fatty acid metabolism elicits an antioxidant and lipid
export response, which may initially be protective with respect to steatosis and atherosclerosis.
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C1-11

Smooth Muscle Cells: the Workhorse of the Vasculature

C1-11.04
Wnt5a Decreases mTORC1/SREBP2 Activity and Promotes Endosomal Cholesterol Trafficking to the ER
in Mice and in Human Vascular Smooth Muscle Cells
Sara Awan, Antoine Abou-Jaoude, Rachel Matz, Helene Justiniano, Jerome Terrand, Philippe Boucher
UMR CNRS 7021, Illkirch, France
Objective: In advanced human coronary atherosclerosis 40-50% of foam cells identified as monocyte-derived
macrophages are in fact vascular smooth muscle cells (VSMCs) derived. These cells accumulate cholesterol
and therapies that limit cholesterol accumulation in VSMCs might ameliorate the symptoms of atherosclerosis.
We previously established that a member of the Wnt family of proteins, Wnt5a limits cholesterol accumulation in
VSMCs through decreased SREBP2 activity and cholesterol biosynthesis. Here, our objective is to test whether
Wnt5a protects against atherosclerosis
Methods: Mice were deleted for Wnt5a in VSMCs and fed 4 months of a cholesterol-rich diet.
Results: Mutant mice developed 100% more lesions than controls. VSMCs of mutant mice expressed higher levels of macrophage markers such as Galectin 3 then controls, suggesting a switch of VSMCs into macrophage-like
foam cells. Similarly, in human VSMCs Wnt5a-/- cholesterol loading robustly induced expression of the Kruppellike transcription factor 4 (KLF4), a transcription factor that promotes VSMC-derived foam cells formation. Our
data also indicated that Wnt5a limited cholesterol accumulation by promoting endosomal cholesterol trafficking
to the ER. Quantification of cholesterol showed that cholesterol-enriched cytosolic vesicles that accumulated in
human VSMCs Wnt5a-/- are endosomal compartments. mRNA levels of Acyl-CoA cholesterolacyltransferase-1
(ACAT-1), an ER resident enzyme that converts free cholesterol to cholesteryl ester were elevated upon cholesterol loading in Wnt5a+/+ cells, suggesting high levels of cholesterol in the ER, whereas, Wnt5a-/- cells exhibit
lower ACAT-1 levels, indicative of low ER cholesterol. We found higher activity of the nutrient/energy/stress
sensor mTORC1 in human VSMCs Wnt5a-/-. Treatment of these cells with mTORC1 inhibitors or with recombinant Wnt5a decreased activity of mTORC1 allowing endosomal exit of the cholesterol to the ER. This raised ER
cholesterol and limited cholesterol accumulation.
Conclusions: Thus, by down regulating the mTORC1 pathway, Wnt5a limited cholesterol accumulation and
VSMC-derived macrophage-like cells formation. These results highlight unexpected functions of the Wnt5a pathway in VSMCs, and new therapeutic potential in atherosclerosis.
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C1-11.05
PDGF Receptor Alpha Inhibition Prevents High Blood Flow-induced Atherosclerotic Plaque Regression
France Dierick1, Talin Ebrahimian1, Véronique Michaud1, David Simon1, Stefania Simeone1, Richard Harvey2,
Peter Schofield3, Daniel Christ3, Stéphanie Lehoux1
1. Lady Davis Institute for Medical Research Jewish General Hospital, Montréal, QC, Canada, 2. Victor Chang
Cardiac Research Institute, Darlinghurst, NSW, Australia, 3. Garvan Institute of Medical Research, Darlinghurst,
NSW, Australia
Objective: Atherosclerosis is characterized by the accumulation of lipids, cells and fibers in the arterial wall.
Atherosclerotic plaques form in regions of low blood flow, whereas vessels exposed to high blood flow remain
lesion-free. We created a surgical mouse model, arteriovenous fistula (AVF), which increases blood flow in the
brachiocephalic artery (BCA) specifically, to study the evolution of plaques in this vascular segment.
Methods: LDLR KO mice were placed on a high-fat diet (HFD). Control mice were sacrificed at week 12. SHAM
and AVF surgery was performed at week 12 and mice were kept on a HFD for a further 1-4 weeks. Flow cytometry was performed to characterize different cell populations within SHAM and AVF plaques.
Results: We found that high blood flow leads to a significant ~50% regression of BCA plaque size in AVF mice
compared with Controls, by week 4 after surgery. At days 7 and 14 after surgery, FACS analysis of plaques revealed no difference in macrophage (F4/80+) or dendritic cell (CD11c+) content between SHAM and AVF. However, we found a significant increase in the total number of CD45-/CCR7+/PDGFRa+ cells in the BCA plaques
of AVF vs SHAM mice (p<0.01). No such change was observed in the aortic sinus plaques. This cell population
expressed several mesenchymal stem cell markers such as CD90, CD44, and CD34. Concurrently, we observed
a decrease in the total number of CD45-/CCR7+/PDGFRa+ cells in the vascular wall underlying the BCA plaque
of AVF mice. In another set of experiments, PDGFRa was pharmacologically inhibited from the time of SHAM and
AVF surgery and the 4 weeks thereafter. Interestingly, no decrease was observed in BCA plaque size in AVF mice
treated with PDGFRa blocking antibody as compared to control and SHAM mice.
Conclusions: Our data point to an unexpected increase in the CD45-/CCR7+/PDGFRa+ mesenchymal-type cell
population within the plaque. In high blood flow conditions we suggest that these cells come from the vascular
wall. Moreover, PDGFRa inhibition prevents plaque regression, revealing its crucial role in the plaque regression
process.
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C1-11.06
Defective Base Excision Repair of Oxidative DNA Damage in Vascular Smooth Muscle Cells Promotes
Atherosclerosis
Martin R. Bennett1, Aarti V. Shah1, Kelly Gray2, Lakshi Starks1
1. University of Cambridge, Cambridge, United Kingdom, 2. Astra Zeneca, Cambridge, United Kingdom
Objective: Atherosclerotic plaques demonstrate extensive accumulation of oxidative DNA damage, predominantly
as 8oxoG lesions. 8oxoG is repaired by base excision repair (BER); however, the mechanisms regulating 8oxoG
accumulation in vascular smooth muscle cells (VSMCs) and its effects on their function and in atherosclerosis are
unknown
Methods: We studied expression of 8oxoG and its regulatory enzymes in human atherosclerosis, the mechanisms regulating 8oxoG repair and the BER enzyme 8oxoG DNA glycosylase I (OGG1) in VSMCs in vitro, and the
effects of reducing 8oxoG in VSMCs in atherosclerosis in ApoE-/- mice.
Results: Human plaque VSMCs showed defective nuclear 8oxoG repair, and reduced acetylation of OGG1.
OGG1 was the rate-limiting enzyme of 8oxoG repair in VSMCs, and its acetylation was crucial to repair function, through regulation of protein stability and expression. p300 and SIRT1 were OGG1 acetyltransferase and
deacetylase regulators respectively, and both proteins interacted with OGG1 and regulated OGG1 acetylation
at endogenous levels. p300 was decreased in human plaque VSMCs and after oxidative stress, suggesting
that ROS-induced regulation of OGG1 acetylation could be due to ROS-induced decrease in p300 expression.
We generated mice expressing VSMC-restricted OGG1 or an acetylation defective version (SM22a-OGG1 and
SM22a-OGG1K-R mice) crossed with ApoE-/- mice. We also studied ApoE-/- mice deficient in OGG1 (OGG1-/-).
OGG1-/- mice showed increased 8oxoG in vivo and increased atherosclerosis, whereas mice expressing VSMCspecific OGG1, but not the acetylation mutant OGG1K-R, showed markedly reduced intracellular 8oxoG and reduced atherosclerosis. VSMC OGG1 reduced telomere 8oxoG accumulation, DNA strand breaks, cell death and
senescence after oxidant stress, and activation of pro-inflammatory pathways.
Conclusions: We identify defective 8oxoG BER in human atherosclerotic plaque VSMCs, OGG1 as the major
8oxoG repair enzyme in VSMCs, and p300/SIRT1 as major regulators of OGG1 through acetylation/deacetylation.
Reducing oxidative damage by rescuing OGG1 activity reduces plaque development, indicating the detrimental
effects of 8oxoG on VSMC function.
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C1-12

Pediatric Familial Hypercholesterolemia: Early Origins of Disease

C1-12.04
Statin Initiation during Childhood in Patients with Familial Hypercholesterolemia and Cardiovascular Risk
after 20 Years of Follow-up (Preliminary Results)
Ilse K. Luirink, Albert Wiegman, John J. Kastelein, Barbara A. Hutten
AMC, Amsterdam, Netherlands
Objective: Familial hypercholesterolemia (FH) is a prevalent monogenetic disorder that predisposes to premature atherosclerosis and subsequent cardiovascular morbidity and mortality. In order to prevent atherosclerosis
progression, current treatment guidelines advocate initiation of statin therapy during childhood. In this study, we
evaluated the risk for cardiovascular events in adult FH patients who started statin treatment in childhood and in
their affected parents for whom statins were available only from adulthood.
Methods: All 214 FH patients (8-18 years) previously randomized between 1997 and 1999 into a placebo- controlled trial evaluating the two-year efficacy and safety of pravastatin, were eligible. After this trial all children were
continued on statins and followed for almost 20 years. Questionnaires including medical history, lifestyle habits
and parental history of CVD were taken. Primary outcomes were time to first cardiovascular event and cardiovascular disease (CVD) mortality. Differences in incidences between the FH patients and their affected parents
were evaluated using Kaplan-Meier curves.
Results: Follow-up was successful in almost 90% of the original cohort. Of these, one patient had experienced a
cardiovascular event during follow up (percutaneous coronary intervention). At the age of 39 years the cumulative
CVD-free survival was 99.3% in group of young adults who initiated statins in childhood and 73.7% in the affected
parents (Figure). None of the young adults was deceased due to CVD, while the cumulative CVD-specific mortality rate for the affected parents at the age of 39 was 7.3%.
Conclusions: Our results suggest that initiation of statin therapy in childhood might protect against (very) premature CVD and CVD mortality. These findings underscore the importance of early diagnosis and treatment of FH
patients that should include initiation of statin treatment as well as modulation of other risk factors of CVD.
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C1-12.06
The Business Case for Cascade Screening of Familial Hypercholesterolmia in the Netherlands: Highly
Cost-Effective and Major Health Benefits
Janneke Wittekoek, Manon Houter, Sabine Frieser
LEEFH Foundation, Amsterdam, Netherlands
Background & Rationale: Patients suffering from familial hypercholesterolemia have an increased risk for
cardiovascular disease. In the Netherlands The LEEFH Foundation delivers a nationwide approach to track
down patients who carry this genetic disorder to prevent early death. Approximately 42% of all FH patients in the
Netherlands are registered. All these 30.000 patients with FH and their families (of: The 5.000 pedigrees) are
registered in a central DNA-database. A total of 14 centers within general hospitals function as IPU’s, following the
LEEFH standards: multidisciplinary expertise, a uniform way of working, responsible for treatment and cascade
family screening. Initiation of early medical treatment and nudging healthy life style, results in decreased cardiovascular risk up to normal level. Working with the nationwide database in a uniform way is secured for the whole
country.
Methods: Calculations are based on current literature and Fh dbase of the Netherlands
Results: Our business case shows that active cascade screening will potentially save €300 mio until 2040,
while gaining 200k healthy life years. These numbers are based on active cascade screening where approximately 2000 family members of all index patients are found on a yearly basis. In the year 2029 70% of all FH
patients should be registered. Our results show that active screening of family members eventually leads toward
significantly lower health costs. Cost effectiveness can partly be explained by differences in employability when
preventing heart disease. When put into perspective with other preventive screening programs in the Netherlands
such as breast cancer screening and colon cancer screening, cascade screening of FH is extremely cost-effective
(based on ICER; defined as total costs of screening divides by quality added life years (QALY’S).
Conclusions: Our results show that active screening of family members eventually leads toward significantly
lower health costs. Cost effectiveness can partly be explained by differences in employability when preventing
heart disease. When put into perspective with other preventive screening programs in the Netherlands such as
breast cancer screening and colon cancer screening, cascade screening of FH is extremely cost-effective (based
on ICER; defined as total costs of screening divides by quality added life years (QALY’S).
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C1-13

Mazankowski Alberta Heart Institute Session: The pros-and-cons of
Atherosclerosis Imaging for Drug Development

C1-13.04
Spectral X-ray Imaging of Atherosclerotic Plaque by MARS-scanning
Steven P. Gieseg1, 3, Hannah Prebble1, Emily Searle1, Anthony Butler1, 2, 3
1. University of Canterbury, Christchurch, New Zealand, 2. CERN, Geneva, Switzerland, 3. Department of Radiology, Christchurch Hospital, Christchurch, New Zealand
Objective: Current non-invasive imaging modalities lack either the resolution or tissue differentiation to detect
sub-clinical atherosclerotic plaques. This severely hinders clinicians’ ability to make treatment decisions based on
the actual tissue pathology within the arteries. Drug development is also hindered as it is not possible to clearly
identify true controls, as the level of subclinical atherosclerosis cannot be easily measured. Using the Medipix3RX X-ray detection chip developed at CERN we have constructed spectral X-ray cameras which can measure
the energy of individual x-ray photons. The cameras form the central core of our MARS (Medipix All Resolution
System) small-bore CT X-ray scanning machines. This study examined whether the MARS scanner could simultaneously identify water, lipid, calcium rich regions and contrast agents within excised human plaques at spatial
resolutions higher than current medical imaging machines.
Methods: Surgically obtained human carotid plaques were imaged using Medipix3RX-3-chip X-ray camera. Images were collected in the energy ranges of 30-42, 42-49, 49-81 and 81-118 keV with 720 images per rotation.
Images were reconstructed and spectrally analysed using MARS imaging software to give material composition
images of the plaques. Selected sections of plaque were stained with oil-red-O for comparison to MARS images.
Results: The analysis identified known indicators of unstable plaque including micro-calcification, necrotic lipid
core, ulceration and fibrous cap at a resolution of approximately 100 microns. Comparison of high resolution
optical images of the plaques and MARS images showed a good level of agreement. Staining of selected specimens for lipids showed the MARS imaging cameras and software were correctly identifying the components of the
plaque.
Conclusions: The geometric arrangement of our MARS spectral scanner machine allows a direct scaling to that
of a full body scanner therefore these result demonstrate that spectral X-ray scanning by MARS will allow identification and high resolution composition scanning of unstable atherosclerotic plaques within patients.

17

Abstracts, XVIII International Symposium on Atherosclerosis, Toronto, Canada, June 9 - 12, 2018

C1-13.05
The Anti-atherogenic Potential of Liposome-mediated Delivery of LXR Agonists to Macrophages: a
Preclinical Validation Study
Menno Hoekstra, Janine J. Geerling, Wim Jiskoot, Miranda Van Eck
Leiden Academic Centre for Drug Research, Leiden, Netherlands
Objective: Ligands for the nuclear receptor LXR increase the efflux of cholesterol from macrophages and lower
the susceptibility for atherosclerosis. To overcome the hepatic steatosis development associated with systemic
LXR agonism and facilitate clinical application of LXR agonists, macrophage-specific LXR activation has to be
achieved. Here we performed a proof-of-principle study to show the anti-atherogenic potential of liposome-mediated delivery of LXR agonists to macrophages.
Methods: The synthetic LXR agonist T0901317 was encapsulated into cationic liposomes for use in vitro and in
vivo studies.
Results: The ability of T0901317 to stimulate cholesterol efflux genes ABCA1 and ABCG1 in vitro was maintained after encapsulation into liposomes. Peritoneal injection of T0901317-loaded liposomes (5 mg/kg/day) into
hyperlipidemic apoE knockout mice for 4 days increased hepatic expression levels of the macrophage-specific
LXR target ABCG1 to an equal extent as observed after standard oral dosing with 10 mg/kg/day of the free compound (2.8-fold versus 3.0-fold). In contrast, fatty acid synthase expression was only 2.9-fold higher in T0901317
liposome-treated mice versus 15-fold after oral treatment (P<0.001). Treatment of apoE knockout mice with
T0901317 liposomes for 8 weeks increased peritoneal cell ABCA1 (2-fold; P<0.01) and ABCG1 (10-fold; P<0.001)
expression levels. Chronic T0901317 liposome treatment did – however – not alter the susceptibility to atherosclerosis as judged from the similar aortic root lesion size and aortic arch gene expression levels of the macrophage marker CD68. Notably, peritoneal cell expression of the PXR target gene CD36 was also >2-fold increased
(P<0.001) in T0901317 liposome-treated mice. It thus appears that the atheroprotective T0901317-induced
increase in macrophage cholesterol efflux may be nullified by the unwanted increase in cholesterol influx associated with T0901317’s PXR agonistic action.
Conclusions: In conclusion, our study is the first to show the improved clinical application potential of liposomemediated delivery of LXR agonists to macrophages over oral/systemic administration of these compounds as
the macrophage cholesterol efflux increasing effect is retained in the context of an elimination of the unwanted
hepatocyte LXR-mediated metabolic effects.
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C1-14

JAS - CSATVB Joint Session: Endothelial Dysfunction, Aging and
Atherosclerosis

C1-14.04
Arresting Progression and Promoting Regression of Atherosclerotic Lesions: a Dose-dependent Effect of
Active Immunization with an Anti-glycosaminoglycan mAb
Victor Brito1, 2, Katia Mellal2, Livan Delgado3, Karina F. Zoccal4, Yosdel Soto1, Roger Sarduy1, Liliane Ménard2,
Lucia H. Faccioli4, Huy Ong2, Ana M. Vázquez1, Sylvie Marleau2
1. Division of Immunobiology. Center of Molecular Immunology, Havana, Cuba, 2. Faculty of Pharmacy. University of Montreal, Montreal, QC, Canada, 3. Department of Pharmacology. Center of Marine Bioproducts, Havana,
Cuba, 4. Department of Clinical Analysis, Toxicology and Bromatology. Faculty of Pharmaceutical Sciences from
Ribeirao Preto. University of São Paulo, Ribeirão Preto, SP, Brazil
Objective: Retention of apoB-containing lipoproteins by glycosaminoglycan (GAG)-side chains of arterial proteoglycans is the key initiating step of atherosclerosis. Previously, we characterized the antiatherogenic properties of
the anti-GAG chP3R99 monoclonal antibody (mAb), which blocks subendothelial retention of LDL. Subcutaneous
immunization with this mAb reduced atherosclerotic lesion formation in apoE-/- mice, associated to the generation
of an anti-idiotype antibody network wherein chP3R99-like anti-anti-idiotype anti-GAGs antibodies were induced
(vaccine effect). This work was aimed at investigating the effect of chP3R99 during progression and at late stage
of atherosclerosis development.
Methods: The impact of chP3R99 on progressive and advanced atherosclerosis was assessed in aortas from
apoE-/- mice immunized subcutaneously with this mAb, after two different disease induction phases, using en face
and immunohistochemical staining, immunological techniques and molecular biology assays.
Results: Immunization with chP3R99 mAb (50 µg) was atheroprotective in both analyzed scenarios, arresting
the progression of established and advanced atherosclerotic lesions. This effect remained related to generation
of autologous anti-GAG chP3R99-like antibodies, which likely inhibited lipoprotein retention. In agreement, mice
treated in less advanced scenario exhibited impaired aortic inflammation characterized by decreased macrophage infiltration and reduction of both NF-kB activation and proinflammatory cytokine gene expression (IL1-β
and TNF-α). Consistently, accumulation of macrophages and T lymphocytes in advanced lesions were reverted
with the therapeutic treatment. This effect was accompanied by a 3-fold increase in the ratio of IL-10/iNOS gene
expression, along with a reduction in circulating levels of IL-6 and diminution of VCAM-1 labeling in vivo. Together,
this data suggested potential role of chP3R99 vaccination in the orchestration of processes that precede and may
lead to lesion regression, by virtue of its ability to lessen the subendothelial inflammation triggered by lipoprotein
retention. Accordingly, therapeutic immunization with a higher dose of chP3R99 mAb (200 µg) promoted regression of established atherosclerotic lesions in association with generation of higher levels of anti-GAG autologous
antibodies.
Conclusions: chP3R99 immunization against GAGs is a promising novel strategy to intervene the atherogenic
process at different stages.
Funding:
This project was supported by a grant from the Heart and Stroke Foundation of Québec.
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C1-14.05
Physiological Concentrations of Estrogen Decrease LDL Transcytosis by Coronary Artery Endothelial
Cells – Elucidation of Molecular Mechanisms
Siavash Ghaffari1, Farnoosh Naderi Nabi1, 2, Michael G. Sugiyama1, 2, Warren L. Lee1, 2, 3
1. Keenan Centre for Biomedical Research, St. Michael’s Hospital, Toronto, ON, Canada, 2. Department of Laboratory Medicine and Pathobiology, University of Toronto, Toronto, ON, Canada, 3. Interdepartmental Division of
Critical Care, Departments of Medicine, Biochemistry, and the Institute of Medical Science, University of Toronto,
Toronto, ON, Canada
Objective: Pre-menopausal women have significantly lower rates of atherosclerosis but the mechanism is poorly
understood; it is not fully accounted for by differences in circulating lipid levels with men. The accumulation of LDL
beneath the arterial endothelium initiates atherosclerosis and occurs by transcytosis. We have recently reported
an unexpected role for the scavenger receptor SR-BI in LDL transcytosis. Whether physiological concentrations of
estrogen affect LDL transcytosis is unknown. We hypothesized that estrogen would inhibit LDL transcytosis.
Methods: Transcytosis of LDL by primary human coronary artery endothelial cells was studied by total internal
reflection fluorescence microscopy. Accumulation of intimal cholesterol in the aorta was measured after perfusion of male and female mice with DiI-LDL. The role of SR-BI and estrogen receptors was studied by siRNA and
pharmacological inhibitors.
Results: Estrogen (0.5-1.0 nM X 48 hours) significantly attenuated LDL transcytosis by primary human coronary
artery endothelial cells derived from men, but not women. Estrogen caused significant reductions in expression of
SR-BI and LDLR message and protein in endothelial cells but not in HepG2 liver cells. Over-expression of SR-BI
by coronary cells was sufficient to reverse estrogen-induced reductions in LDL transcytosis. Compared to HepG2
cells, endothelial cells were found to express significantly higher mRNA levels of the G-protein coupled estrogen
receptor-1 (GPER) than a and b receptors; the high affinity estrogen receptor a and b antagonist (ICI 182,780)
had no effect on estrogen-mediated inhibition of transcytosis. Inhibition of GPER transcription using siRNA in
estrogen treated cells impaired the protective effect of estrogen in LDL transcytosis reduction. Finally, male and
female C57BL/6 mice were injected with DiI-LDL and deposition in the aortic intima was measured 30 minutes
later; male mice demonstrated significantly more DiI-LDL-deposition.
Conclusions: Estrogen attenuates LDL transcytosis in coronary endothelial cells derived from men but not from
women; the effect is mediated by reduced expression of SR-BI specifically in endothelial cells; GPER is required.
This may contribute to reduced rates of atherosclerosis in premenopausal women compared to men.
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C1-14.06
Gene-targeted Hamsters: Generation of Human-like Small Rodent Models for Study on Dyslipidemia and
Coronary Atherosclerosis
George Liu
Institute of Cardiovascular Sciences, Peking University Health Science Center, Beijing, China
Objective: Gene-modified mice, such as ApoE and LDL receptor gene knockout mice, have been widely used in
studies on dyslipidemia and atherosclerosis for past two decades. However, the lipid metabolism features of mice
are quite different from that of humans. Mice have “good cholesterol” HDL as the major lipoprotein in plasma since
they no not have CETP (cholesteryl ester transfer protein). Mice also have ApoB editing activity in both small
intestine and liver while humans have it in small intestine only, resulting in faster clearance of LDL from circulation
in mice. In contrast, hamsters possess CETP and intestinal only ApoB editing, thus handling plasma lipid in a way
like humans. However, the lack of genetic modified hamster models limited the broad application of hamsters in
studies on dyslipidemia and atherosclerosis. To better utilize the hamsters as model animals in the field of dyslipidemia and atherosclerosis we solved the technical bottleneck in hamster embryo manipulation and created the
first gene manipulated hamster model eGFP-transgenic hamsters and aimed to create novel series of human-like
hamster models in dyslipidemia and atherosclerosis.
Methods: In current study we applied CRISPR-Cas9 technique to create various dyslipidemic hamster models
and characterize their lipid metabolism and atherosclerotic lesions.
Results: 1).Ablation of LDL receptor in hamster resulted in human-like dominant inherited familial hypercholesterolemia. By feeding them high cholesterol/high fat diet these animals developed coronary atherosclerosis and
even myocardial infarction. 2).LCAT deficiency led to absence of HDL and concomitant hypertriglyceridemia. On
high-fat diet these animals developed more aortic atherosclerotic lesions than wile-type control hamsters. 3).Deletion of ApoCII, an activator of LPL, resulted in neonatal lethal sever hypertriglyceridemia and it could be rescued
to adulthood by iv infusion of normal hamster serum. 4).Other genes with important roles in lipid metabolism, such
as ABCA1, ApoC3 and SRA, are also deleted in hamsters and their phenotypes are assessed in the context of
dyslipidemia and atherosclerosis.
Conclusions: Gene-targeted hamsters have the features close to humans and are invaluable for translational
research and new drug development.
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C2-1

Lipid Therapy: What’s New and What’s Next?

C2-1.04
LCAT Overexpression Protects Against the Formation of LpX in a Murine Model of Drug Induced
Intrahepatic Cholestasis
Marcelo Amar, Lita Freeman, Takafumi Nishida, Maureen Sampson, Milton Pryor, Alan Remaley
NHLBI - National Institutes of Health, Bethesda, MD, USA
Objective: Familial lecithin:cholesterol acyltransferase (LCAT) deficiency (FLD) is a rare genetic disease characterized by low HDL-C levels, low plasma cholesterol esterification, mild increase in triglycerides (TG) and the
presence of Lp-X, an abnormal phospholipid (PL) / free cholesterol (FC) rich lipoprotein particle. LCAT deficiency
causes corneal opacities, normochromic normocytic anemia and progressive renal disease in the 4th-5th decade
of life due to Lp-X accumulation in glomeruli. Recombinant LCAT is a potential therapy for this disorder. Several
hepatic disorders, namely primary biliary cirrhosis, primary sclerosing cholangitis, cholestatic liver disease and
chronic alcoholism may also develop Lp-X, which may contribute to the complications of these disorders. We
aimed to test the hypothesis that an increase in plasma LCAT could prevent the formation of Lp-X in other diseases besides FLD.
Methods: We generated a murine model of intrahepatic cholestasis in LCAT-deficient (KO), wild type (WT) and
LCAT-transgenic (Tg) mice by giving an oral dose of 0.1mg/g of ANIT (alpha-naphthylisothiocyanate).
Results: Three days after the treatment, all mice developed significantly increased levels of alkaline phosphatase, ALT, AST and bilirubin compared to baseline, but the KO mice showed a greater (2x) increase compared to
WT and Tg mice. LCAT activity increased 2x in WT and decreased by 50% in Tg mice, on day 3, compared to
baseline and was 15x higher than WT after treatment. Despite liver injury from ANIT, ApoA-I plasma levels increased 3.5x in KO and not changed in WT and Tg mice, suggesting preservation of liver synthetic function at day
3. Lipid analysis revealed a significant increase in TC, FC, PL and CE in KO mice (40, 2, 5 and 35-fold respectively), whereas TG plasma levels increased 6x in Tg mice compared to baseline. Lp-X analysis by agarose gel
electrophoresis showed that both KO and WT had significantly increased Lp-X, while Tg mice showed no Lp-X
formation.
Conclusions: Taken together, these results suggest that increased of LCAT can protect against the formation of
Lp-X in this model of intrahepatic cholestasis and may also be protective in many other diseases characterized by
the formation of the nephrotoxic Lp-X.
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C2-1.05
Elafibranor Reverses Nonalcoholic Steatohepatitis and Blocks Progression of Fibrosis in APOE*3.Leiden.
CETP Mice
Marianne G. Pouwer1, 2, 3, J. W. Jukema2, 3, Hans M. Princen1, Anita M. van den Hoek1
1. Metabolic Health Research, The Netherlands Organization of Applied Scientific Research (TNO), Leiden,
Netherlands, 2. Cardiology, Leiden University Medical Center, Leiden, Netherlands, 3. Einthoven Laboratory for
Experimental Vascular Medicine, Leiden University Medical Center, Leiden, Netherlands
Objective: To assess the effect of elafibranor (GFT505), a dual PPARα/δ agonist, in a therapeutic design on the
development of diet-induced NASH and liver fibrosis in male APOE*3Leiden.CETP mice, a translational animal
model that highly recapitulates human NASH on gene and pathway level.
Methods: Mice were fed a high-fat and high-cholesterol (HFC) diet for 15 weeks (HFC reference group for start
treatment) or 25 weeks (HFC control group) or the HFC diet supplemented with elafibranor (15 mg/kg/d) from
week 15-25 (elafibranor group). The effects on body weight, plasma and liver biochemical variables and liver
histology were assessed.
Results: Elafibranor significantly decreased plasma cholesterol (-52%, p=0.001) and plasma triglycerides (-71%,
p=0.011) as compared to HFC control group by reduction of the apoB-containing lipoproteins, while increasing
HDL levels. Elafibranor reduced all markers of NASH as compared to the HFC control group and also beyond the
levels at the start of the treatment: macrovesicular steatosis (-80%, p=0.023), microvesicular steatosis (-100%,
p=0.023) and inflammatory infiltrates (-82%, p=0.080) as compared to HFC reference group for start treatment.
The compound decreased liver fibrosis as compared to the HFC control group (-66% decrease in collagen content, p<0.001), but not as compared to the levels of start treatment. In addition, body weight, blood glucose and
plasma insulin, ALT, AST and liver lipids were significantly reduced in the elafibranor group as compared to the
HFC control group.
Conclusions: Elafibranor reverses pre-existent NASH and prevents fibrosis progression in male APOE*3Leiden.
CETP mice. These findings are translatable to clinical data in patients with NASH treated with elafibranor in a
phase 2 trial. Elafibranor is currently being evaluated in the clinical Phase 3 study RESOLVE-IT.
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C2-1.06
Soluble LDLR Associates with Multiple Lipoprotein Parameters in a Caucasian Population and its
Association with Serum PCSK9 is Affected by PCSK9 Loss of Function
Janice Mayne1, Lioudmila Tepliakova1, Deeptee Seebun1, Krystal Walker1, Dhanuddara Mohottalage1, Zhibin
Ning1, Hussein Abujrad2, Majambu Mbikay3, Hanny Wassef3, Michel Chrétien3, Teik Chye Ooi2, 4, Daniel Figeys1
1. Ottawa Institute of Systems Biology, Department of Biochemistry, Microbiology and Immunology, University
of Ottawa, Ottawa, ON, Canada, 2. Clinical Research Laboratory, Division of Endocrinology and Metabolism,
Department of Medicine, University of Ottawa, Ottawa, ON, Canada, 3. Laboratory of Functional Endoproteolysis,
Clinical Research Institute of Montreal, Montreal, QC, Canada, 4. Chronic Disease Program, Ottawa Hospital
Research Institute, The Ottawa Hospital, Ottawa, ON, Canada
Objective: High levels of cholesterol-rich LDL particles in circulation increase the risk of coronary artery disease
(CAD). Liver low density lipoprotein receptor (LDLR) removes 70% of LDL particles from circulation. The role that
ectodomain shedding of the LDLR plays is unknown. However, at least one genetic LDLR variation that increases
LDLR shedding associates with hypercholesterolemia. Herein, we describe the relationships between circulating
soluble LDLR (sLDLR) levels and serum lipoproteins, serum proprotein convertase subtilin/kexin 9 (PCSK9), and
clinical parameters in a Caucasian Canadian population.
Methods: Soluble LDLR was measured by ELISA in 266 Caucasian Canadians. Serum lipids, serum PCSK9,
PCSK9 genotypes and clinical parameters were available from previous post-hoc analyses of the same cohort.
Data were analyzed for significance by Mann-Whitney U test or Wilcoxon test at p<0.05 and presented as median
levels, and Spearman’s correlations were made at a 95% confidence level.
Results: Soluble LDLR was positively associated with triglycerides (TG), total cholesterol (TC), LDL cholesterol
(LDLC), PCSK9 and body mass index (BMI) and negatively associated with high density lipoprotein cholesterol
(HDLC). Absolute levels of sLDLR were higher in those with LDLC >74th and TG >50th percentiles. PCSK9 genotype revealed loss of association between sLDLR and PCSK9 in the absence of PCSK9 variation. Sub-analyses
showed sLDLR was positively associated with PCSK9 in men carrying PCSK9 loss-of-function variations.
Conclusions: Soluble LDLR levels were correlated with multiple lipoprotein parameters in a Caucasian Canadian
population. We report the novel findings that PCSK9 was positively associated with sLDLR, but this was driven by
men carrying PCSK9 loss-of-function variations. Collectively, these results suggest that LDLR shedding is a regulated process and that attenuation of LDLR shedding may emerge as an alternative target to treat dyslipidemia.
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C2-2

Journal of Lipid Research Session: Genetics of Dyslipidemias – the Complexity
Intensifies

C2-2.04
Long Non-coding RNA MIAT Regulates Smooth Muscle Cell and Macrophage Activity in Atherosclerotic
Lesions. a Role for Lipoprotein(a)/Oxidized Phospholipids
Claes C. Bergmark1, Lars Maegdefessel1, Yuhuang Li2, Ljubica Perisic1
1. Karolinska Institute, Department of Molecular Medicine and Surgery, Stockholm, Sweden, 2. Columbia University, New York, NY, USA
Objective: We profiled for differences in RNA transcript expression in advanced carotid artery atherosclerotic
lesions from patients in the Biobank of Karolinska Endarterectomies (BiKE) MIAT was identified as the most upregulated non-coding RNA transcripts in carotid plaques compared to non-atherosclerotic iliac artery controls,
which was confirmed by qRT-PCR and in situ hybridization.
Methods: Lp(a) is a risk factor for atherosclerosis. Since Lp(a) is accumulated in atherosclerotic plaques in
proportion to its plasma levels, we used plasma levels of Lp(a) as a surrogate parameter to Lp(a)concentration in
carotid lesions to look for mechanisms of Lp(a) action in the lesions mirrored by RNA transcripts in 105 BiKE-patients. MIAT was the most upregulated RNA in patients with plasma levels over 60mg/dl compared to those below
20. MIAT was also the RNA with highest correlation to Lp(a) plasma levels
Results: In vitro treatment with Lp(a) increased MIAT levels in a dose-response manner leading to induced proliferation and decreased apoptosis of SMCs. We also used two apo(a)peptide constructs (17K and 17KDelta) with
and without attached oxidized phospholipid, to find out whether oxidized phospholipids was important for the Lp(a)
stimulation of MIAT. The construct with oxidized phospholipid stimulated MIAT more.
in situ hybridization indicated that MIAT is expressed not only in SMCs but also in macrophages in human advanced lesions. KLF4, ELK1 and HDAC are greatly induced upon overexpression of MIAT.
Experimental knock-down of MIAT, utilizing site-specific antisense oligonucleotides decreased proliferation and
migration rates of cultured human carotid artery smooth muscle cells and also increased their apoptosis. Vectorbased overexpression of MIAT had the opposite effect. MIAT inhibition impaired oxidized LDL uptake of murine
peritoneal and human monocyte-differentiated macrophages, through NF-κB signaling. Interestingly, MIAT is
further involved in SMC phenotypic transition to macrophage-like cells via KLF4
Conclusions: The lncRNA MIAT is a novel regulator of cellular processes in advanced atherosclerosis by controlling proliferation, apoptosis, and phenotypic transition of SMCs, as well as the activity of macrophages. This could
be one mechanism for Lp(a)/oxidized phospholipids proatherogen ability.

25

Abstracts, XVIII International Symposium on Atherosclerosis, Toronto, Canada, June 9 - 12, 2018

C2-2.05
Whole-gene Duplication of PCSK9 as a Novel Genetic Mechanism for Familial Hypercholesterolemia
Michael A. Iacocca1, Jian Wang1, Thomas Lagace2, Adam D. McIntyre1, Paulina Lau3, Henian Cao1, Ruth McPherson3, Robert A. Hegele1
1. Robarts Research Institute, Schulich School of Medicine & Dentistry, Western University, London, ON, Canada, 2. Department of Pathology and Laboratory Medicine, Lipoprotein Receptor Biology Laboratory, University
of Ottawa Heart Institute, Ottawa, ON, Canada, 3. Departments of Medicine and Biochemistry, Atherogenomics
Laboratory, University of Ottawa Heart Institute, Ottawa, ON, Canada
Objective: Familial hypercholesterolemia (FH) is an autosomal codominant disorder of severely elevated LDL
cholesterol, characterized by premature atherosclerotic cardiovascular disease with increased risk of myocardial
infarction and/or stroke. Here, we report two unique index cases who presented with profound FH: untreated LDL
cholesterol >10 mmol/L, tendon xanthomas, extensive atherosclerosis, and suboptimal response to treatment.
Methods: Interestingly, targeted next-generation sequencing (NGS) of all FH major and minor/phenocopy genes
- LDLR, APOB, PCSK9, LDLRAP1, APOE, STAP1, LIPA, and ABCG5/8 - by our LipidSeq panel showed no disease-causing
mutations. In addition, copy number variation (CNV) analysis by multiplex ligation-dependent probe amplification
in the LDLR gene was also negative. However, with recent development of NGS bioinformatic tools able to assess
CNVs, retrospective CNV analysis of our LipidSeq data has revealed whole-gene duplications of the PCSK9 gene;
also found to cosegregate with affected status in family members.
Results: Copy number analysis by the Affymetrix CytoScan HD Array has since confirmed the whole-gene
duplications in the index cases, and breakpoints are currently being interrogated by long-range PCR and Sanger
sequencing methods to determine if these are the same duplications found in both FH families
Conclusions: This is the first description of a PCSK9 duplication discovered in FH. Given the established role
of PCSK9 in decreasing LDL receptor recycling, an increase in gene dosage leading to overproduction of the
PCSK9 protein product is a plausible, novel gain-of-function mechanism for FH. These findings highlight the
need to extend CNV assessment beyond the commonly screened LDLR gene, with the potential for finding novel
disease-causing variants.
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C2-2.06
The Identification of Novel CNVs in Patients with Inherited Lipodystrophy
Rosettia Ho1, 2, Jian Wang1, Henian Cao1, Robert A. Hegele1, 2, 3
1. Robarts Research Institute, Western University, London, ON, Canada, 2. Department of Biochemistry, Schulich
School of Medicine and Dentistry, Western University, London, ON, Canada, 3. Department of Medicine, Schulich
School of Medicine and Dentistry, Western University, London, ON, Canada
Objective: Familial lipodystrophies are a group of rare genetic disorders characterized by the variable loss of
adipose tissue from different anatomical sites. This loss of adipose tissue results in excess accumulation of fat
in ectopic sites including the muscle and liver, with associated metabolic complications such as severe insulin
resistance and non-alcoholic steatohepatitis. Overall, there are two forms of inherited lipodystrophy: congenital
generalized lipodystrophy and familial partial lipodystrophy; each subtyped based on the extent of body fat loss.
Although numerous disease-causing genes have been associated with each disorder (i.e. AGPAT2; LMNA), many
patients remain genetically undiagnosed, suggesting either the existence of new causative genes, or mutations in
known genes that are not accessible with traditional DNA sequencing. The advent of next-generation sequencing
has shown numerous benefits for research and clinical medicine, notably for the identification of novel diseasecausing genes. Understudied however, is the contribution of copy-number variation (CNV) to lipodystrophy
phenotypes. CNVs are intermediate-scale duplications or deletions of genomic regions, which can be detected by
analysing depth of coverage readings from next-generation sequencing results. The aim of this project is to determine whether CNVs can be attributed to genetically unexplained forms of lipodystrophy.
Methods: To investigate this, DNA was extracted from whole blood and patient DNA samples were processed
using LipidSeqTM, a targeted resequencing panel for the identification of variants related to monogenic dyslipidemias. Subsequent to bioinformatics processing, the Golden Helix VarSeqTM CNV calling algorithm was used to
call and annotate CNVs.
Results: From 153 uncharacterized lipodystrophy patients who were evaluated for potential CNVs, two individuals had heterozygous deletions, one each in PLIN1 and CIDEC while four carried heterozygous duplications, one
each in APOA5/APOA4 (5’UTR-3’UTR), CREB3L3 (5’UTR-3’UTR), MFN2 (exons 4-6) and PLIN1 (exon 3-3’UTR).
Conclusions: To our knowledge, this is the first report of systematically screening for CNVs in patients with
lipodystrophy, and these are the first CNVs reported in lipodystrophy patients. Future studies will include secondary validation of all CNVs identified, family-based co-segregation analysis, and possibly in vitro functional assessment.
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C2-3

IAS/ International Chair on Cardiometabolic Risk (ICCR) Joint Session –
Obesity: The Weight of Evidence

C2-3.04
Impact of Bariatric Surgery on Lipoprotein(a) Levels in Patients with Severe Obesity
Audrey-Anne Despres, Marie-Eve Piché, Audrey Auclair, Patrick Mathieu, André Tchernof, Paul Poirier, Benoit
Arsenault
IUCPQ, Québec, QC, Canada
Introduction: Elevated lipoprotein(a) (Lp[a]) levels is an independent risk factor for cardiovascular disease
(CVD). Genetic studies have shown that up to 90% on the variance of Lp(a) could be explained by genetic factors. Intervention studies targeting weight loss revealed little to no significant impact on Lp(a) levels. The impact of
intervention that induce substantial weight loss, such as bariatric surgery, on Lp(a) levels is currently unclear.
Objective: To determine the impact of bariatric surgery on Lp(a) levels in patients with severe obesity.
Methods: One hundred patients with severe obesity (aged > 18 years) were included in this study. Of these, 69
patients underwent biliopancreatic diversion with duodenal switch surgery (BPD-DS). A fasting lipoprotein-lipid
profile was obtained and Lp(a) levels were measured before surgery and at 6 and 12 months after surgery. Lp(a)
levels were also measured in a control group of patients with severe obesity (n=31) at baseline and at 6 and 12
months.
Results: Lp(a) levels at baseline was 38.9±58.7 nmol/L and 41.2±57.3 nmol/L in the surgery and control group,
respectively, with no significant difference between groups. At 6 months, we observed a decrease in Lp(a) levels
in the surgery group (from 38.9±58.7 to 28.0±40.3 nmol/L, p<0.0001) but this decrease was not sustained up to
12 months (33.3±47.7 nmol/L, p=0.8). Lp(a) levels did not change at 6 months in the control group whereas an
increase was observed at 12 months (41.2±57.3 to 47.9±65.4 nmol/L, p=0.006). Both low-density lipoprotein cholesterol and apolipoprotein B levels decreased at 6 and 12 months after bariatric surgery.
Conclusions: Our results suggest that bariatric surgery might improve Lp(a) levels in the short term (6 months)
in patients with severe obesity but not in the longer term (12 months). These results reinforce the notion that Lp(a)
levels is mainly genetically determined and that interventions that target weight loss may not have lasting effect on
Lp(a) levels.
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C2-3.05
Adipolin/C1q/TNF-Related Protein 12 Acts as a Biomarker of Coronary Artery Disease and Prevents the
Pathological Vascular Remodeling
Hayato Ogawa1, Koji Ohashi2, Toyoaki Murohara1, Noriyuki Ouchi2
1. Department of Cardiology, Nagoya University Graduate School of Medicine, Nagoya, Japan, 2. Molecular
Cardiovascular Medicine, Nagoya University Graduate School of Medicine, Nagoya, Japan
Objective: Obesity is closely associated with the development of cardiovascular disease. We have previously
reported that adipolin/C1q/TNF-related protein12 is an insulin sensitizing adipocytokine that is down-regulated in
obese mice. In this study, we investigated the role of adipolin in vascular disease.
Methods: To assess the clinical significance of adipolin in coronary artery disease (CAD), plasma levels of adipolin were determined in CAD patients and age-matched control subjects using enzyme-linked immunosorbent
assay systems. To test the impact of adipolin on pathological vascular remodeling, whole-body adipolin knockout
(APL-KO) mice were generated and subjected to wire-induced injury of femoral artery. To clarify the molecular
mechanism, macrophages and vascular smooth muscle cells (VSMCs) were treated with physiological concentrations of adipolin protein.
Results: Plasma levels of adipolin were significantly lower in patients with CAD compared with control subjects.
Multivariate analysis with confounding factors revealed that low level of plasma adipolin was associated with the
presence of CAD. APL-KO mice exhibited an enhanced intima/media area ratio at three weeks after vascular
injury compared with wild-type (WT) mice. APL-KO mice also showed increased expression of pro-inflammatory
mediators including tumor necrosis factor α, interleukin 6 and monocyte chemoattractant protein 1, and increased
numbers of BrdU-positive proliferative cells in injured vessels compared with WT mice. Treatment with adipolin
protein suppressed inflammatory response to LPS in macrophages. Adipolin treatment also attenuated PDGFBB-stimulated VSMC proliferation. Treatment with adipolin time-dependently increased phosphorylation of Smad2
in macrophages and VSMCs. Pharmacological inhibition of Smad2 signaling pathway canceled the inhibitory
effects of adipolin on macrophage inflammatory response and VSMC growth. siRNA-mediated knockdown of
TGFβ receptor II (TGFβRII) diminished the effects of adipolin on Smad2 phosphorylation and proliferative activity
in VSMCs. Furthermore, pretreatment with soluble form of TGFβRII canceled the inhibitory actions of adipolin on
macrophage inflammatory response and VSMC growth.
Conclusions: These results suggest that adipolin may be a useful biomarker of CAD and that adipolin protects
against the pathological vascular remodeling by its abilities to suppress macrophage inflammatory response and
VSMC proliferation, at least in part, through the TGFβRII-Smad2-dependent pathway.
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C2-4

Macrophages: Agents Provocateurs in Atherosclerosis

C2-4.02
Myeloid Tribbles 1 Regulates Experimental Atherosclerosis
Jessica Johnston1, Adrienn Angyal1, Robert Bauer2, Daniel Rader2, Carol Shoulders3, Sheila Francis1, Endre KissToth1
1. Dept. if Infection, Immunity and Cardiovascular Disease; University of Sheffield, Sheffield, United Kingdom, 2.
Perelman School of Medicine at the University of Pennsylvania and Children’s Hospital of Philadelphia, Philadelphia, PA, USA, 3. William Harvey Research Institute, Queen Mary University of London and Barts, London, United
Kingdom
Objective: Tribbles 1 contributes to hepatic and adipose tissue lipid homeostasis as well as macrophage polarization. Since both hyperlipidemia and macrophages play key initiating roles in atherosclerosis, we evaluated the
impact of myeloid-specific Tribbles-1 (mTrib1) expression on atheroma development.
Methods: We developed myeloid-Trib1 deficient (Trib1mKO) and mTrib1 overexpression (Trib1mTG) mouse strains to
ascertain the impact of altered mTrib1 expression and used these to investigate how mTrib1 influences atherogensis in a bone marrow chimera model. In order to separate the contribution of metabolic and inflammatory drivers
of atheroma development, we chose to transplant ApoE expressing bone marrow with altered mTrib1 expression
into ApoE-/- recipients and fed the mice for 12 weeks with a Western diet, as this model has been shown not to
show severe hyperlipidemia whilst still developing atherosclerosis.
Results: Trib1mKO reduced, while mTrib1 overexpression Trib1mTG increased their atherosclerotic burden in the bone
marrow chimeras. Trib1mTG - > ApoE-/- mice developed larger lesions than Trib1mWT- > ApoE-/- mice containing higher
number and larger macrophage foam cells. Mechanistically, we determined that myeloid-Tribbles 1 promotes oxidized low density lipoprotein (oxLDL) uptake hand have shown that this is paired with TRIB1-dependent, dysregulated expression of several lipid handling genes, both in human and mouse macrophages.
Conclusions: Collectively, our data indicate that myeloid TRIB1 promotes macrophage foam cell formation
through multiple mechanisms, including oxLDL uptake and an increased influx of monocyte/macropahges in the
developing atheroma.
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C2-4.04
Collagen Vi Antibody Induces Regression of Atherosclerosis by Activation of Monocytes/Macrophages
Polarization and Lipid Efflux inApoE−/− Mice
Jinyu Su1, Hui Zhou1, Xianyan Liu1, Liyin Shi1, Zhonghao Li1, Kangxin Li2, Wei Wu1, Zhi Xiao1, Ming Zhao1
1. Department of Pathophysiology, Key Lab for Shock and Microcirculation Research of Guangdong, Southern
Medical University, Guangzhou, China, 2. Department of Pathophysiology, Key Lab for Proteomics Research of
Guangdong, Southern Medical University, Guangzhou, China
Objective: Using atherosclerosis (As) patients’ plasma to screen phage-display 12-amino-acid peptide library, we
found a new antigen — collagen VI (CVI) involved in the pathogenesis of As. The purpose of this research is to
explore whether CVI and its corresponding antibody can regress As and the immune mechanism behind it.
Methods: Single-chain antibody (scFv) library was constructed by using As patients’ B cell mRNA and full-length
recombinant monoclonal antibodies (mAbs) against CVI were expressed by a modified pcDNA3 vector in 293
cells. Antibody administration by intraperitoneal injection was conducted 3 times (once a week) after 20 weeks
feeding of high-fat-diet in apolipoprotein-E knockout (ApoE-/-) mice. Plaque in descending aorta was stained by Oil
Red O. Blood cells, splenocytes and cell function investigation were analyzed by flow cytometry and ELISA.
Results: 40% reduction of plaque area was found when ApoE-/- mice vaccinated with CVI corresponding peptides, and similar results were found in CVI antibody therapies. In vitro study, CVI mAb directly inhibited oxidized
low-density lipoprotein (oxLDL)-induced classical monocytes and M1 macrophage polarization, while increased
alternative monocytes and M2 macrophages polarization. Furthermore, CVI mAb partially inhibited oxLDL-induced
macrophages apoptosis, enhanced M2 macrophage uptake and expression of adenosine triphosphate-binding
cassette transporter A-1(ABCA1), and macrophage lipid efflux to apolipoprotein A-I (ApoA-I) was also enhanced.
The in vivo studies have proved these CVI mAbs-induced alterations of monocytes and macrophages polarization
in both blood cells and slpenocytes.
Conclusions: Taken together, we found a new atherogenic antigen — CVI, and its protective peptide and corresponding antibodies might be able to regress atherosclerosis by regulating immune system which may not directly
induce the reduction of inflammation, but on the contrary, activate the right inflammatory cells such as M2 macrophages which have better phagocytosis function than M1 macrophages to engulf lipid or debris from apoptotic
cells in the plaque lipid core, and transfer the extra lipids to high-density lipoprotein (HDL) through ABCA1, indicating the CVI mAb-induced right inflammatory reactions are connected to the cholesterol reverse transportation
pathway to clear the plaque lipids and regress the plaque area.
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C2-4.05
Therapeutically Targeting the Kinase Activity or Gene Expression of RIP1 Reduces Inflammation-driven
Atherosclerosis and Promotes Plaque Stability
Denuja Karunakaran1, Michele Geoffrion1, Lihui Wei1, Wei Gan1, Ljubica Perisic2, Lars Maegdefessel2, Ulf Hedin2,
Subash Sad3, Liang Guo4, Frank Kolodgie4, Terrence Ruddy1, Renu Virmani4, Katey Rayner1
1. University of Ottawa Heart Institute, Ottawa, ON, Canada, 2. Karolinska Institute, Solna, Sweden, 3. University
of Ottawa, Ottawa, ON, Canada, 4. CVPath, Gaithersburg, MD, USA
Objective: Atherosclerosis is a maladaptive disease driven primarily by macrophages. As the atherosclerotic
plaque progresses, inflammatory and macrophage cell death pathways drive the formation of complex, unstable
and rupture-prone lesions with large necrotic core(s). Necroptosis is an emerging cell death pathway involving
RIP1, RIP3 and MLKL kinases that, in contrast to apoptosis, induces a pro-inflammatory state. We hypothesize
that inhibiting RIP1 and RIP3 reduces macrophage inflammation and necroptosis to reduce atherosclerosis.
Methods/Results: Oxidized LDL (oxLDL) induces necroptotic cell death in macrophages, which can be blocked
by Nec-1, a RIP1-RIP3 inhibitor. Additionally, RIP3-/- macrophages are more resistant to oxLDL-induced cell death.
Treatment with oxLDL increased macrophage expression of necroptotic genes RIP1, RIP3 and MLKL through ROSdependent activation of the promoter region. ApoE-/- mice fed a western diet (WD) and simultaneously injected
with 100mg/kg RIP1 anti-sense oligonucleotides (ASO) for 8 weeks had a marked reduction in aortic lesion area
compared to both control ASO- and PBS-treated controls (58.8% yereduction, p<0.001). In addition, serum inflammatory cytokine profiling suggested a marked reduction in circulating inflammatory cytokines (e.g. IL-1α, IL-3
and IL-17A etc) in RIP1 ASO treated mice compared to control ASO. These results are consistent in vitro, where
peritoneal macrophages treated with RIP1 ASO had a reduction in the gene expression of inflammatory genes
(e.g. IL-1α, TNFα) relative to control ASO. Next, in the same experimental model of established atherosclerosis
(i.e. Apoe-/- mice fed a western diet for 6 weeks), therapeutic intervention with Nec-1 these mice reduced lesion
size (p<0.05) and increased markers of plaque instability, including reduced necrotic core formation (62.6% reduction, p<0.01). In addition, we developed a novel 123I-Nec-1 radiotracer that targets this pathway to specifically
localize to and tightly correlate with atherosclerotic lesions. Lastly, in humans with unstable carotid atherosclerosis, expression of the necroptotic genes RIP1, RIP3 and MLKL is elevated and MLKL phosphorylation is detected in
advanced atheromas, indicating that the necroptotic pathway is highly activated in vulnerable plaques.
Conclusions: In conclusion, our findings offer molecular insight into the inflammatory and cell death mechanisms
by which atherogenic ligands drives the formation of the vulnerable plaque and identify innovative therapeutic
tools to treat atherosclerosis.
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C2-4.06
Deletion of Circadian Gene Bmal1 in Macrophages Enhances Vascular Remodeling in Hypertension
through Type 2 Cytokine Signaling
Mingyu Huo1, 2, Danyang Tian1, Ajay Chawla3, Yu Huang1, 2, Xiao Yu Tian1, 2
1. Chinese University of Hong Kong, Shatin, Hong Kong, 2. CUHK Shenzhen Research Institute, Shenzhen,
China, 3. University of California San Francisco, San Francisco, CA, USA
Objective: Peripheral circadian clock in vascular cells are important regulators of vascular function and homeostasis. Previous evidences showed that dysfunction of circadian clock either through exposure to abnormal
day-night cycle or genetic ablation of core clock components Bmal1 or Clock promotes vascular stiffness and
inflammatory responses. Clinical studies also showed that cardiovascular events such as stroke and myocardial
infarction have clear circadian variation. Our previous study showed that deletion of Bmal1 in macrophages and
monocytes promotes vascular inflammation and atherosclerosis. In the present study, we hypothesize that deletion of Bmal1 in macrophages promotes vascular remodelling through MMPs associated with pro-fibrotic Type 2
cytokine signalling.
Methods: Bmal1floxP/floxP; Lyz2Cre/+ mice were used as macrophage-specific Bmal1 knockout (Bmal1MKO) while
BmalfloxP/floxP were wild type controls (Bma1MWT). Hypertension was induced by angiotensin II infusion for 4 weeks.
Blood pressure was measured by radiotelemetry. BMDMs were isolated from bone marrow of tibia and femur and
cultured in DMEM containing serum and M-CSF. Serum shock was used to synchronize BMDMs before various
treatments.
Results: After angiotensin II infusion, Bmal1MKO mice showed higher blood pressure increase and gradual loss
of 24 hrs circadian pattern of blood pressure variation. Endothelium-dependent vasodilation in resistance arteries was further impaired while endothelium-dependent vasoconstriction was enhanced in hypertensive Bmal1MKO
mice. Increased vascular smooth muscle thickness and more adventitial collagen deposition were observed in
arteries from hypertensive Bmal1MKO mice. Increased macrophage infiltration and upregulation of M2 markers
CD301 and CD206 were also found in vascular tissues by flow cytometric analysis. Gene expression analysis
showed higher expressions of MMP2/9/13, collagen-related genes, and pro-inflammatory cytokines in aorta from
hypertensive Bmal1MKO mice.
In addition, IL4 induced MMP9 and MMP13 expressions were further enhanced in BMDMs from Bmal1MKO mice.
Deletion of Bmal1 in BMDM also resulted in higher MMP13 protein expression and activity in response to IL4
time-dependently, accompanied by enhanced IL4 induced STAT6 activation.
Conclusions: Our results showed that disturbance of peripheral clock in macrophages promotes vascular remodelling and hypertension. BMAL1 expression inhibits MMP9 and MMP13 induced by upregulated IL4-STA6
signaling. Thus deletion of Bmal1 in macrophage in hypertension leads to pro-fibrotic changes. (Supported by
NSFC 91039703 and CUHK Direct Grants)
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C2-5

PCSK9: Exciting Times for Therapeutic Interventions

C2-5.05
HSP27 Immunization Attenuates Atherogenesis by Markedly Reducing Plasma PCSK9 and Cholesterol
Levels
Yong-Xiang Chen1, Chunhua Shi1, Jingti Deng1, Catherine Diao1, Matthew Clarkson1, Vipul Shrivastava1, Ayinuer
Adijiang1, Angie Hu1, Michael H. Chiu1, Brenig Gwilym1, Alexandria Hellmich2, Christopher Malozzi3, Zarah Batulan1, Edward R. O’Brien1, William Gerthoffer2
1. University of Calgary, Calgary, AB, Canada, 2. University of South Alabama College of Medicine, Mobile, AL,
USA, 3. University of South Alabama Medical Center, Mobile, AL, USA
Objective: Augmentation of Heat Shock Protein 27 (HSP27) serum levels attenuates experimental atherogenesis - in part by reducing cholesterol levels and inflammation. Higher serum HSP27 levels are associated with
reduced 5-year risk of cardiovascular events. Recently, we documented the presence of natural antibodies (AABs)
to HSP27.
Methods: Herein, we seek to determine in a clinical cohort the abundance and significance of AAbs and test the
hypothesis in mice that increasing AAbs via immunization reduces atherogenesis by attenuating cholesterol levels
via a reduction of PCSK9 expression.
Results: Compared to patients with cardiovascular disease (CVD), healthy controls have higher serum levels of HSP27 (724.9 ± 227.2 vs. 586.2 ± 232.0 pg/mL; p=0.00023) and AAbs (54.7 ± 30.9 vs. 31.3 ± 23.6 a.u.;
p=0.00028). In vitro, recombinant HSP25 (rHSP25, the murine ortholog of HSP27) plus a polyclonal anti-HSP27
antibody decreased PCSK9 mRNA expression via a reduction in its upstream transcriptional regulator, HNF1α,
attenuated statin-induced increases in PCSK9 secretion and increased LDL-R expression. To test if increasing
AAbs is atheroprotective, we immunized ApoE-/- mice with 4 weekly injections of rHSP25 (vs. rC1, a truncated
control protein) and reduced aortic atherogenesis by ~30% (p=0.0049 for males, p=0.0141 for females), plasma
cholesterol by ~60% (p<0.0001 for both sexes) and serum PCSK9 levels by 65.6% in males (p=0.0047) and
49.5% in females (p=0.025).
Conclusions: AAbs to HSP27 are associated with CVD health and facilitate HSP27 atheroprotection by dramatically lowering plasma cholesterol levels via attenuation of PCSK9 expression. HSP27 immunization represents a
novel therapeutic strategy to combat hyperlipidemia and atherosclerosis.
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C2-5.06
Characteristics of Patients in the 10th and 90th Percentile of LDL-C Reductions with Alirocumab:
ODYSSEY Pooled Analyses
Robert S. Rosenson1, Eli M. Roth2, Kausik K. Ray3, G Kees Hovingh4, Harold E. Bays5, Ulrich Laufs6, Daniel J.
Rader7, Marie T. Baccara-Dinet8, Desmond Thompson9, Michael J. Louie9, Lawrence A. Leiter10
1. Icahn School of Medicine at Mount Sinai, New York, NY, USA, 2. The Sterling Research Group & University of
Cincinnati, Cincinnati, OH, USA, 3. Imperial Centre for Cardiovascular Disease Prevention, Department of Primary Care and Public Health, Imperial College, London, United Kingdom, 4. Department of Vascular Medicine
- Internal Medicine Academic Medical Center/University of Amsterdam, Amsterdam, Netherlands, 5. Louisville
Metabolic and Atherosclerosis Research Center Inc, Louisville, KY, USA, 6. Klinik für Kardiologie, Universitätsklinikum Leipzig, Leipzig, Germany, 7. Perelman School of Medicine, University of Pennsylvania, Smilow Center
for Translational Research, Philadelphia, PA, USA, 8. Clinical Development, R&D, Sanofi, Montpellier, France, 9.
Regeneron Pharmaceuticals, Inc., Tarrytown, NY, USA, 10. Li Ka Shing Knowledge Institute, St. Michael’s Hospital, University of Toronto, Toronto, ON, Canada
Objective: Treatment responses to cholesterol lowering therapies, including PCSK9 inhibitors, are variable.
Previously we showed a low rate of apparent non-response to alirocumab: 33/3086 (1.1%) patients had LDL-C
reduction <15% from baseline at all timepoints. Here we examined baseline characteristics of patients in the 10th
and 90th percentiles of LDL-C percentage reduction at a single timepoint (week [W] 12) in patients who received
alirocumab 75 or 150 mg every 2 weeks (Q2W).
Methods: This analysis included data from hypercholesterolemic patients treated with alirocumab 75 mg Q2W
(n=1409) or 150 mg Q2W (n=1474). Regression analysis was used to determine baseline characteristics associated with calculated LDL-C reductions in the 10th and 90th percentiles following the two alirocumab doses.
Results: Among patients receiving alirocumab 75 mg with LDL-C reductions in the 10th and 90th percentiles at
W12, mean LDL-C reductions were 18.5% and 75.6%, respectively. Corresponding reductions with 150 mg were
34.6% and 86.3%, respectively. Significant predictors of a ≤10th percentile and >90th percentile LDL-C reduction
with alirocumab 75 mg or 150 mg are shown in the Table. The safety profile of alirocumab was generally comparable with controls, except for a higher injection site reaction frequency with alirocumab.
Conclusions: Determinants of a ≤10th percentile LDL-C reduction (mean: 18.5%) following alirocumab 75 mg
included younger age and higher free PCSK9 levels (although PCSK9 levels are rarely known in clinical practice).
For alirocumab 150 mg, determinants of a ≤10th percentile LDL-C reduction (mean: 34.6%) were younger age,
female gender and diabetic status. Determinants of a >90th percentile LDL-C reduction included non-HeFH and
Hispanic/Latino status and lower Lp(a) levels for both doses, lower BMI and LDL-C levels, and history of ASCVD
(for alirocumab 75 mg) and male gender (for alirocumab 150 mg).
Study funding: Sanofi and Regeneron Pharmaceuticals, Inc.
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C2-5.06
Table. Baseline characteristics associated with 10th and 90th percentile LDL-C reductions at week 12 following
alirocumab 75 or 150 mg doses Q2W
Alirocumab 75 mg
≤10th percentile
(N=141)

Alirocumab 150 mg

>10th
to 90th
percentile
(N=1128)

>90th percentile (N=140)

≤10th percentile
(N=148)

>10th to 90th
percentile
(N=1180)

>90th percentile
(N=146)

Baseline
value

OR
(95%
CI)

Baseline
value

Baseline
value

OR (95% CI)

Baseline
value

OR (95%
CI)

Baseline
value

Baseline
value

OR (95%
CI)

Men, n (%)

76
(53.9)

–

720
(63.8)

101
(72.1)

–

60 (40.5)*

0.353
(0.247,
0.503)

760 (64.4)

109 (74.7)*

1.793
(1.194,
2.692)

Age, years,
mean (SD)

55.6
(11.6)*

0.976
(0.956,
0.996)

59.2
(11.4)

62.6
(10.5)

–

55.6 (13.2)*

0.956
(0.941,
0.971)

60.5 (10.5)

61.3 (9.4)

–

BMI, kg/m2,
mean (SD)

31.6
(6.6)

–

30.0
(5.6)

28.3
(3.9)*

0.912
(0.876,
0.949)

31.0 (7.6)

–

30.0 (5.5)

30.1 (4.6)

–

HeFH, n (%)

49
(34.8)

–

406
(36.0)

28
(20.0)*

0.573
(0.354,
0.928)

47 (31.8)

–

266 (22.5)

16 (11.0)*

0.408
(0.234,
0.711)

LDL-C, mg/
dL, mean
(SD)

115.5
(47.9)

–

128.5
(50.4)

111.7
(41.7)*

0.995
(0.990,
0.999)

138.1
(63.0)

–

125.7 (43.6)

118.1 (47.0)

–

Lp(a), mg/
dL, median
(Q1:Q3)

33.0
(9.0:98.0)

–

28.0
(9.0:72.0)

14.0
(5.0:35.0)*

0.990
(0.985,
0.995)

25.8
(8.0:64.4)

–

25.3
(8.5:70.4)

13.5
(4.8:37.8)*

0.989
(0.984,
0.994)

Diabetes
(CMQ), n (%)

44
(31.2)

–

281
(24.9)

40
(28.6)

–

61 (41.2)*

1.543
(1.071,
2.224)

382 (32.4)

64 (43.8)

–

ASCVD, n
(%)

96
(68.1)

–

742
(65.8)

114
(81.4)*

1.789
(1.093,
2.928)

97 (65.5)

–

886 (75.1)

119 (81.5)

–

Free PCSK9,
ng/mL, mean
(SD)

325.8
(153.6)*

1.003
(1.001,
1.005)

279.0
(108.1)

293.5
(103.9)

–

304.2
(111.3)

–

306.3 (125.4)

322.9
(122.4)

–

Ethnicity: Not
Hispanic or
Latino

132
(93.6)

–

1068
(94.7)

124
(88.6)*

0.489
(0.264,
0.906)

134 (90.5)

–

1129 (95.7)

132 (90.4)*

0.450
(0.240,
0.842)

*Significant predictor in the multivariate analysis. OR and 95% CI associated with significant predictors are shown. Parameters not significant in any
group are not shown (baseline characteristics evaluated included: gender; age; smoking; BMI; weight; HeFH status; BP; LDL-C and Lp[a] levels;
history of hypertension, diabetes, ASCVD; race/ethnicity; PCSK9 levels; and statin dose intensity). Multivariate analysis using stepwise approach.
Thirteen patients with undetectable alirocumab serum levels were excluded from this analysis. Data pooled from 10 Phase 3 trials. Clinicaltrial.gov
numbers: COMBO I, NCT01644175; LONG TERM, NCT01507831; HIGH FH, NCT01617655; FH I, NCT01623115; FH II, NCT01709500; COMBO II,
NCT01644188; MONO, NCT01644474; ALTERNATIVE, NCT01709513; OPTIONS I, NCT01730040; and OPTIONS II, NCT01730053.
ASCVD, atherosclerotic cardiovascular disease; BMI, body mass index; BP, blood pressure; CI, confidence interval; HeFH, heterozygous familial hypercholesterolemia; LDL-C, low-density lipoprotein cholesterol; Lp(a), lipoprotein (a); OR, odds ratio; PCSK9, proprotein convertase subtilisin/kexin type 9;
SD, standard deviation.
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C2-6

IAS – EAS Joint Session: Atherosclerosis: From Plaque Biology to Clinical
Practice

C2-6.05
Sex Differences in the Adipokine, Lipid, and Immune Profiles of Men and Women with Severe Carotid
Atherosclerosis
Karina Gasbarrino1, Huaien Zheng1, John Veinot2, Stella Daskalopoulou1
1. McGill University, Montreal, QC, Canada , 2. University of Ottawa Heart Institute, Ottawa, ON, Canada
Objective: Men develop more unstable plaques than women. Yet, stroke kills more women than men. Despite
these differences, no sex-specific guidelines for carotid disease management exist. Thus, circulating markers that
reflect sex-specific features in the plaque should be explored for better prediction of stroke risk. Herein we investigated differences in the adipokine, lipid, and immune profiles of men and women with severe carotid atherosclerosis.
Methods: Consecutive men and women scheduled for a carotid endarterectomy (CEA) were recruited from
McGill-affiliated hospitals. Pre-operative plasma/sera samples were collected to perform adipokine, lipid, and
immune profiling. Peripheral blood monocytes were isolated from whole blood and their adiponectin receptor
(AdipoR1/AdipoR2) gene expression was assessed via qRT-PCR. Plaque stability was determined by two goldstandard histological classifications.
Results: In our growing database (n=342) there were twice as many men who underwent a CEA compared to
women (68 vs. 32%). Men had more unstable plaques than women (P<0.001), exhibiting greater plaque hemorrhage (P=0.014), less fibrous tissue (P<0.001), larger lipid core (P<0.001), and greater number of foam cells
(P=0.020) and inflammation (P<0.001). Women had more severe (80-99%) plaque stenosis than men (75.8 vs.
69.1%) but shared a similar proportion of ruptured plaques. However, more men suffered a stroke than women
(41.1 vs. 32.5%). Total and HMW adiponectin levels were significantly higher in women than men. Moreover,
AdipoR2 expression on monocytes was significantly lower in men than women. With regards to plaque stability,
women with stable plaques had significantly higher total and HMW adiponectin levels, and higher AdipoR2 expression compared to men with stable plaques. However, in cases of unstable plaques, no significant differences
were observed between men and women. Increasing adiponectin levels were correlated with increased highdensity lipoprotein cholesterol, and ApoA1 levels (P<0.01), which were also higher in women than men (P<0.001).
In contrast, men had significantly higher levels of pro-inflammatory cytokines and chemokines, IL-6 (P=0.039),
TNF-α (P=0.005), MIP1-α (P=0.009), and sVCAM-1 (P=0.031), and a greater percentage of monocyte to white
blood cell counts.
Conclusions: Women exhibit more favourable adipokine, lipid, and immune profiles compared to men, which
may explain the lower instability grade in their carotid atherosclerotic plaques.
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C2-6.06
Carotid Plaque is a Strong Surrogate Marker for CAC and Subclinical CHD in the General Population
Elias F. Gudmundsson1, Gudlaug Bjornsdottir1, 2, Sigurdur Sigurdsson1, Gudny Eiriksdottir1, Bolli Thorsson1, Thor
Aspelund1, 2, Vilmundur Gudnason1, 2
1. Icelandic Heart Association, Kopavogur, Iceland, 2. University of Iceland, Reykjavik, Iceland
Objective: The aim was to investigate associations between carotid plaque (CP) and coronary artery calcium
(CAC) in a general population free of clinical coronary heart disease (CHD), while addressing a lack of such population based information.
Methods: The REFINE-Reykjavik study in Iceland is population based (N=6940) with extensive phenotyping
relating to CHD (Sturlaugsdottir R et al. BMJ Open 2016; 6:e012457). A total of 1055 individuals age 55 and over
were assessed for CP and CAC in 2012-2013. CP was assessed using ultrasound and an individual’s most
severe lesion over segments was qualitatively categorized into: no-, -minimal- and significant plaque. CAC was
assessed from CT-images using Agatston-scoring. Prevalence of CAC by CP-categories and sex was presented
using CAC-categories: 0, 1-100,>100. The association between CP-categories and CAC>100 was investigated
using logistic regression, adjusted for age and sex. Statistical analyses were restricted to individuals free of CHD
at baseline.
Results: Of the 1055 participants with CP and CAC measures 88(8.3%) had prevalent CHD at baseline and
were excluded. The final sample consisted of 967 individuals (46% males) with an average age of 63.1 years
(s.d. 0.16, range 55-73). The overall prevalence of CP for males according to CP-categories was 9.7%, 68.3%,
22.0% and for females 17.2%, 66.4%, 18.4%. The overall prevalence of CAC for males according to CAC: 0,
1-100, >100 was 25.6%, 34.6%, 39.8% and for females 51.9%, 28.9%, 19.2%. CAC-prevalence by CP and sex
can be seen in Figure 1. The odds ratio (OR) for CAC>100 in individuals with minimal-CP compared to no-CP
was 2.2(95%CI:1.2;4.1,p=0.008). The OR for CAC>100 in individuals with significant-CP compared to no-CP was
5.2(95%CI:2.7;9.8,p<0.001).
Conclusions: Carotid plaque burden is strongly associated with levels of CAC in a general population free of
CHD and may serve as a non-invasive surrogate marker for CAC and sub-clinical CHD.
Funding: Icelandic Heart Association and RANNIS:090452
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C2-7

Optimal Medical Treatment for ASCVD: Theory or Reality

C2-7.05
Validation of Particle Numbers of Lipoproteins by Gel Permeation Chromatography: Comparison with
NMR Lipoprofile 2 (LipoScience) and Lipoprofile 3 (LabCorp)
Shizuya Yamashita1, 2, 3, Mitsuyo Okazaki4, Takeshi Okada3, Daisaku Masuda3, Hidenori Arai5, Koutaro Yokote6, 7,
Eiichi Araki8, Shun Ishibashi9
1. Department of Cardiology, Rinku General Medical Center, Osaka, Japan, 2. Department of Community Medicine, Osaka University Graduate School of Medicine, Osaka, Japan, 3. Department of Cardiovascular Medicine,
Osaka University Graduate School of Medicine, Osaka, Japan, 4. Tokyo Medical and Dental University, Tokyo,
Japan, 5. National Center for Geriatrics and Gerontology, Aichi, Japan, 6. Department of Diabetes, Metabolism
and Endocrinology, Chiba University Graduate School of Medicine, Chiba, Japan, 7. Department of Clinical Cell
Biology and Medicine, Chiba University Graduate School of Medicine, Chiba, Japan, 8. Department of Metabolic
Medicine, Faculty of Life Sciences, Kumamoto University, Kumamoto, Japan, 9. Division of Endocrinology and
Metabolism, Department of Medicine, Jichi Medical University, Tochigi, Japan
Objective: We have recently established an analytical method to evaluate the lipid concentrations, size and
particle numbers (PNs) of lipoprotein subclasses by gel permeation chromatography (GP-HPLC), using “spherical
particle model” (J Oleo Sci 65:265-282, 2016). NMR has also been widely used to analyze the lipid concentrations,
size and PNs of lipoprotein subclasses. However, the differences in the data of samples measured by these two
methods are unknown. The current study compared the PNs of each lipoprotein subclass calculated by GP-HPLC
and NMR to assess their validity.
Methods: The current study included the baseline data of 212 patients with dyslipidemia who participated in the
phase 2 clinical trial of K-877, a novel selective PPARα modulator (SPPARMα). GP-HPLC and NMR were performed with LipoSEARCH (Skylight Biotech, Japan), LipoProfile 2 (LipoScience, USA) and LipoProfile 3 (LabCorp, USA), respectively. GP-HPLC separated and calculated the PNs of lipoprotein subclasses, including chylomicrons (CM), VLDL1-VLDL5, LDL1-LDL6, and HDL1-HDL6. NMR method could evaluate the PNs of lipoproteins
including large VLDL & CM, medium VLDL, small VLDL, IDL, large LDL, small LDL, large HDL, medium HDL and
small HDL.
Results: The PNs of major lipoprotein classes of CM&VLDL, LDL and HDL in dyslipidemic patients analyzed by
GP-HPLC correlated positively with those by NMR LipoProfile 2 and LipoProfile 3. However, there were marked
variations in PNs of CM&VLDL between GP-HPLC and NMRs. The PNs of large LDL by NMR LipoProfile 2 were
much less than those by GP-HPLC and NMR LipoProfile 3. The PNs of HDL by NMRs were about 200% of that
by GP-HPLC. Moreover, the number of apolipoprotein A-I in one HDL particle was calculated to be 3.40 by GPHPLC, while it was 1.46~1.52 by NMR, much less than reported in the literature.
Conclusions: GP-HPLC can evaluate the lipoprotein PNs and lipid compositions more accurately than NMRs
and might be used especially when assessing the effects of lipid-lowering drugs on lipoprotein subclasses.
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C2-8

NLA - CSATVB: Triglyceride Rich Lipoproteins and non-HDL: Residual Risk
Embodied

C2-8.05
The APPROACH Study: A Randomized, Double-Blind, Placebo-Controlled, Phase 3 Study of Volanesorsen
Administered Subcutaneously to Patients with FCS
Daniel Gaudet1, Andres Digenio2, Veronica J. Alexander3, Marcello Arca4, Alan F. Jones5, Erik Stroes6, Jean
Bergeron7, Fernando Civeira8, Linda C. Hemphill9, Dirk J. Blom10, Joann Flaim3, Steven Hughes3, Richard Geary3,
Sotirios Tsimikas3, Eric Bruckert11
1. Université de Montréal, Chicoutimi, QC, Canada, 2. Akcea Therapeutics, Inc, Cambridge, MA, USA, 3. Ionis
Pharmaceuticals, Carlsbad, CA, USA, 4. La Sapienza University of Rome, Rome, Italy, 5. Heart of England NHS
Foundation Trust, Birmingham, United Kingdom, 6. Academic Medical Center, Amsterdam, Netherlands, 7. CHU
de Québec-Université Laval, Quebec City, QC, Canada, 8. Universidad de Zaragoza, Zaragoza, Spain, 9. Massachusetts General Hospital, Boston, MA, USA, 10. University of Cape Town, Cape Town, South Africa, 11. Institut
E3M et IHU Cardiométabolique (ICAN), Paris, France
Objective: FCS is a rare genetic disease characterized by severe chylomicronemia, high plasma triglycerides
and risk of recurrent pancreatitis. The APPROACH study evaluated the efficacy and safety of volanesorsen, an
antisense inhibitor of apoC-III, in FCS patients on an extremely restricted low fat diet.
Methods: This Phase 3 clinical trial dosed 66 FCS patients with fasting triglycerides ≥8.4 mmol/L (≥750 mg/dL).
Participants were randomized 1:1 to 52 weeks of weekly subcutaneous volanesorsen (300mg) or placebo. The
primary efficacy endpoint (mean % reduction in plasma triglyceride concentration) was evaluated at Month 3.
Results: Mean (SD) baseline triglycerides were 25.0 mmol/L (13.5) (2209 mg/dL [1199]). Month 3 triglycerides decreased by a mean (95% CI) of 77% (-97.4, -55.5) in volanesorsen-treated patients (n=33) and increased by 18%
(-4.0, 39.2) in placebo-treated patients (n=33) (p<0.0001). This effect was sustained over the 52-week treatment
period (-50.1% [-71.4, -28.7]). Volanesorsen-treated patients who reported at least two episodes of pancreatitis
in the five years preceding randomization suffered no attacks during the 52-week period (p=0.02). A reduction in
self-reported abdominal pain intensity was observed in volanesorsen compared to placebo (p=0.03). There were
no treatment-related renal or liver adverse events. The most common adverse event in the volanesorsen-treated
group was injection site reactions (mean of 11.8% of all injections). There were a total of 14 SAEs in the volanesorsen group compared to 6 in the placebo group. Declines in platelet counts led to 5 early terminations, two of
which had platelets <25,000/µl; platelet counts recovered to normal after cessation of volanesorsen.
Conclusions: Volanesorsen reduced triglycerides, abdominal pain and recurrence of pancreatitis in FCS patients.
Changes in platelets require surveillance and are manageable with frequent monitoring of platelet count.
This study was funded by Ionis Pharmaceuticals/Akcea Therapeutics, Inc.
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C2-8.06
Refinement of Genome-wide Association Study Shows New SLIT2 Polymorphisms Being Associated with
the Plasma Triglyceride Response to Omega-3 Fatty Acids
Bastien Vallée Marcotte1, Frédéric Guénard1, Iwona Rudkowska2, Simone Lemieux1, Patrick Couture1, 2, MarieClaude Vohl1, 2
1. Institute of Nutrition and Functional Foods, Laval University, Quebec, QC, Canada, 2. CHU de Québec Research Center – Endocrinology and Nephrology, Quebec, QC, Canada
Objective: It is recognized that genetic variants can influence the plasma lipid response to a dietary intervention. A genome-wide association study (GWAS) conducted by our research group previously identified novel SLIT2
single nucleotide polymorphisms (SNPs), rs2952724, rs11413160 and rs2629715, being associated with the
plasma triglyceride (TG) response to an omega-3 (n-3) fatty acid (FA) supplementation. Our aim was to fine map
SLIT2 using genotype imputation to refine GWAS signals associated with the TG response to an n-3 FA supplementation.
Methods: A total of 141 subjects were supplemented with n-3 FA for a 6-week period, providing 3g/day of n-3
FA (1.9-2.2g of EPA and 1.1g of DHA). TG levels were measured before and after the intervention. For genotype
imputation, we used genotypes for SLIT2 initially employed to conduct the GWAS (Illumina Infinium Omni5 BeadChip). From these markers, further genotypes were inferred using IMPUTE2 and 1000 Genomes project data as
a reference set (release 1000G Phase I v3, updated 26 Aug 2012). Comparison of allele frequency between responders (reduction in TG levels of >0mM) and non-responders (increase in TG levels of ≥0mM) were performed
using PLINK. Analyses of SLIT2 expression levels in SLIT2 were retrieved from Illumina Human-6 v3 expression
arrays with RNA extracted from peripheral blood mononuclear cells of 30 participants.
Results: After quality control, genotypes of 7124 SNPs were inferred out of 1845 markers used for the GWAS.
From these, 20 SNPs from the initial set of the 7124 SNPs had a different allele frequency distribution between
responders and non-responders (p < 10-5), among which were the three SNPs revealed by the initial GWAS, and
rs56087046 was the most strongly associated (p = 1.467e-07). All 20 SNPs were in strong linkage disequilibrium. In
a general linear model adjusted for age, sex and BMI, there was no effect of SNP on transcript expression levels.
Conclusions: Fine mapping clarified GWAS signals by identifying one leading SNP in SLIT2, rs56087046, that
could modulate the plasma TG response to an n-3 FA supplementation.
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C2-8.07
Familial Chylomicronemia Syndrome: Description of a French Canadian Cohort
Alexis Baass, Martine Paquette, Robert Dufour
Institut de recherches cliniques de Montreal (IRCM), Montreal, QC, Canada
Background: Familial chylomicronemia syndrome (FCS) is a rare autosomal recessive lipid disorder affecting
~1:100,000 to ~1:1,000,000 individuals worldwide. FCS is characterized by severe elevation in fasting serum
triglycerides (more than 10 mmol/L) caused by accumulation of chylomicrons. This disease is mainly caused by
mutations in the lipoprotein lipase (LPL) gene, but also by mutations in other genes such as APOC2, APOA5, LMF1
and GPIHBP1. Patients affected by this disease are at high risk of triglyceride-associated acute pancreatitis. However, treating FCS remains a clinical challenge.
Objectives: The aim of the present study is to provide an overview of the clinical characteristics of a French Canadian FCS cohort.
Methods: Among patients followed at the Institut de recherches cliniques de Montreal (IRCM) lipid clinic, we
selected those with a genetic confirmation of FCS (n=23), a null LPL activity (n=1) or with a severe FCS phenotype without genetic confirmation (n=1). For each patient, we collected the clinical data of the baseline visit from
patient’s medical record.
Results: Among the 25 FCS patients, there were 16 women (64%) and 9 men. The mean age of referral (the
first visit at IRCM) was 33 years, whereas the mean age at first manifestation was 11 years. Our cohort was
composed of relatively lean subjects (BMI of 21.7 kg/m2) with normal glucose metabolism (fasting glucose of
5.18 mmol/L). The mean fasting triglycerides and apolipoprotein B values at referral was 24.45 mmol/L and 0.63
g/L, respectively. The majority of our cohort (n=8 (32%)) were homozygous for the LPL207 (P234L) mutation,
28% (n=7) were homozygous for the LPL188 (G215E) mutation, 24% (n=6) were heterozygous carriers (LPL207
+LPL188), whereas 1 subject (4%) was homozygous for a frameshift mutation (p.C14C fs 24X) in the GPIHBP1
gene. More than the half of the cohort (60%) experienced at least one episode of acute pancreatitis before referral
at IRCM and 48% of the cohort had a history of multiple pancreatitis.
Conclusions: We provided for the first time an extensive clinical description of a cohort of patients suffering from
familial chylomicronemia syndrome.
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C2-10

Diet and Lifestyle: Turning the Tide Without Drugs

C2-10.04
Outcomes of Region-Wide Cardiac Rehabilitation
Neville Suskin2, Stephanie J. Frisbee1, Saverio Stranges1, Adam Pierce3, Joseph Ricci3
1. University of Western Ontario, London, ON, Canada, 2. University of Western Ontario & St. Joseph’s Health
Care, London, ON, Canada, 3. Central East LHIN Regional Cardiac Rehabilitation Service and Scarborough
Rouge Hospital, Scarborough, ON, Canada
Objective: Cardiac rehabilitation (CR) is recommended for patients with cardiovascular disease, however the
impact of a region-wide, centrally managed CR model with local non-medical community-based delivery of CR is
unknown in a universal health care system setting. To determine the impact of a regional 6-month, once per week
supervised exercise session CR model on mortality and re-hospitalization compared to a matched control within a
regional health care system.
Methods: The regional CR service comprised: a standardized regional referral strategy for patients with established cardiac disease including stable heart failure, local (within a 30-minute drive time from place of residence)
CR service delivery by trained CR professionals. Patient data that was prospectively entered into a regional CR
database for patients referred to CR from 2012 through 2014, was linked to government mandated administrative
databases and all-cause mortality and hospitalization rates were compared between patients who were referred
to CR vs. a matched cohort who were not. Matching included age, sex, year of referral, socioeconomic status, and
cardiac condition at hospital discharge. Mortality and re-hospitalization were assessed at 1-yr post index cardiac
event excluding the initial 6-month period to account for immortal time bias.
Results: Fewer patients who completed CR compared to matched controls died (14/1,318 (1.1%) vs. 31/1,318
(2.4%),p=0.011), or were readmitted to hospital (128 (9.7%) vs. 190 (14.4%),p<0.001). Fewer patients who
started but did not complete CR died compared to matched controls (10/639 (1.6%) vs. 21/639 (3.3%),p=0.045),
however there was no difference in hospital readmission rates between CR non-completers compared to matched
controls (18.0% vs. 14.9%,p=0.13). More patients who were referred to CR but did not enroll in CR, died compared to matched controls (241/3,933 (6.1%) vs. 196/3,933 (5.0%),p=0.027), or were readmitted to hospital (932
(23.7%) vs. 643 (16.3%),p<0.001).
Conclusions: Patients who completed a regionally coordinated, locally delivered, standardized CR program close
to home, experienced lower mortality & re-hospitalization rates compared to matched patients not referred to CR.
This was not likely due to a referral bias as patients referred to CR but did not enroll fared worse compared to
matched non-CR referred patients. Healthcare system decision-makers (provincial governments) should strongly
consider funding regional CR strategies.
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C2-10.05
Independent Association of Serum Bioavailable 25-hydroxyvitamin D with the Risk of Mortality in Patients
with Coronary Artery Disease
Wenhua Ling, Chao Yu, Qian Chen
Sun Yat-Sen University, Guangzhou, China
Objective: Bioavailable 25-hydroxyvitamin D is an emerging measure of vitamin D and is suggested to provide
further insight of vitamin D status beyond traditional markers. Whether serum bioavailable 25-hydroxyvitamin D
concentrations are associated with mortality in patients with coronary artery disease (CAD) is unknown.This study
aims to evaluate the association between serum total and bioavailable 25-hydroxyvitamin D and the risk of mortality among patients with CAD.
Methods: We measured serum 25-hydroxyvitamin and vitamin D-binding protein concentrations in 1387 patients
with angiographically confirmed CAD from the Guangdong Coronary Artery Disease Cohort. Bioavailable 25-hydroxyvitamin D concentrations were calculated using a previously validated formula. Cox proportional hazards
model was used to estimate the association of serum total and bioavailable 25-hydroxyvitamin D with the risk of
mortality.
Results: By the median follow-up time of 6.7 years, 205 patients had died, including 134 deaths from cardiovascular diseases. After adjustment for potential confounders, low serum bioavailable 25-hydroxyvitamin D
concentration was independently associated with increased risks of mortality, with extreme-quartile HRs of 1.79
(95% CI, 1.17-2.72; P for trend = 0.01) for all-cause mortality and 2.56 (95% CI, 1.46-4.47; P for trend = 0.001)
for cardiovascular mortality, respectively. The restricted cubic splines further displayed an almost dose-response
association between serum bioavailable 25-hydroxyvitamin D concentration and mortality. In contrast, serum total
25-hydroxyvitamin D concentration was not significantly associated with all-cause mortality or cardiovascular
mortality.
Conclusions: Lower serum bioavailable 25-hydroxyvitamin D concentration rather than total 25-hydroxyvitamin D
concentration is independently associated with an increased risk of all-cause mortality and cardiovascular mortality in a population-based CAD cohort. These findings highlight the need for randomized controlled trials using
bioavailable 25-hydroxyvitamin D as an indicator for patient evaluation.
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C2-10.06
Maternal Exercise Improves Glucose Homeostasis and Vascular Health in Male Offspring
Nicha Boonpattrawong1, Saeid Golbidi2, Ismail Laher2, Angela Devlin1, 3
1. Department of Pathology and Laboratory Medicine, University of British Columbia, Vancouver, BC, Canada, 2.
Department of Anesthesiology, Pharmacology, and Therapeutics, University of British Columbia, Vancouver, BC,
Canada, 3. Department of Pediatrics, BC Children Hospital Research Institute, Vancouver, BC, Canada
Objective: Prenatal environment may program risk for cardiovascular disease (CVD) in adulthood. Maternal
obesity during pregnancy is in an example of an environment that may adversely affect the long-term health of
the developing fetus. Rodent studies have reported that offspring from obese dams have greater adiposity, insulin
resistance, and impaired vascular endothelial vasodilatation. We hypothesize that maternal exercise during pregnancy will improve metabolic and vascular health of offspring from obese mothers.
Methods: Female (C57BL/6NJ) mice were fed from weaning a control diet (10% kcal fat) or western diet (45%
kcal fat) to induce excess adiposity (obesity). After 13 weeks, they were bred and maintained on the diets, with
and without access to a running wheel (exercise), throughout breeding, pregnancy, and lactation. Offspring were
weaned onto the control or western diet and fed for 13 weeks; male offspring were studied. Glucose homeostasis
was assessed by intraperitoneal glucose and insulin tolerance tests and insulin secretion test. Vascular function
was assessed in aortic rings by isometric force measurement of vasoconstriction and vasodilatation. Endothelial
cells were isolated from mouse aorta using FACS. Endothelial cell and perivascular adipose tissue gene expression were assessed by the NanoString nCounter gene expression system.
Results: Western diet-fed offspring that were from obese dams that exercised (MWE) had improved glucose
tolerance (p<0.05) despite lower glucose-stimulated insulin secretion (p<0.05), greater insulin sensitivity (p<0.05),
and greater percent vasodilatation (p<0.05, at 10-8 – 10-6 mM acetylcholine) than offspring from obese sedentary
dams (MWS), despite MWE offspring having similar adiposity as MWS offspring. This was not observed in control
diet-fed offspring. This was accompanied by lower expression (p<0.05) of genes involved in vasoconstriction (Ace,
Agt), oxidative stress (Nox4), cell adhesion (Vcam1, Igtav, Anxa5, Fap) and epigenetic regulation (Mthfr and Sirt1)
in aortic endothelial cells from MWE offspring compared to MWS offspring. Analysis of gene expression in perivascular adipose tissue revealed that maternal exercise result in higher expression (p<0.05) of Cav1 and Notch1
mRNA than offspring from sedentary dams.
Conclusions: The findings suggest that maternal exercise during pregnancy improves vascular health of the
offspring.
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C2-10.07
Germinated Brown Rice Attenuates Atherosclerosis and Vascular Inflammation in Low-Density
Lipoprotein Receptor-Knockout Mice
Ruozhi Zhao1, Nora Ghazzawi1, Jiansu Wu2, Khuong Le1, Chunyang Li3, Mohammed H. Moghadasian1, Yaw L.
Siow4, Franklin B. Apea-Bah1, Trust Beta1, Zhengfeng Yin2, Garry X. Shen1
1. University of Manitoba, Winnipeg, MB, Canada, 2. Jiangsu Ruiguanlong Ecological Agricultural Science and
Technological Center, Nanjing, China, 3. Jiangsu Academy of Agriculture and Sciences, Nanjing, China, 4. Canadian Centre for Agri-Food Research in Health Medicine, Winnipeg, MB, Canada
Objective: Previous reports demonstrated that germinated brown rice (GBR) reduced atherosclerosis in rabbits
and lipid profile in humans. The present study investigated the effects of GBR on atherosclerosis and vascular
inflammation in low-density lipoprotein receptor-knockout (LDLr-KO) mice.
Methods: Male LDLr-KO mice received 0.06% cholesterol added regular chow (control group), or supplemented
with 60% (weight/weight) of white rice (WR) or GBR for 20 weeks (n=8/group). Atherosclerotic lesions at aortic
root were assessed histologically. Monocyte adhesion to mouse aortae was assessed using bioassay. Fasting
plasma glucose, lipid profile, antioxidant enzymes, fecal sterols, and inflammatory mediators using biochemical
assays. The abundances of inflammatory and fibrinolytic mediators in cardiovascular tissue were measured using
Western blotting.
Results: The sizes of atherosclerotic lesions in aortic roots of mice in GBR group were significantly less than that
in mice in WR group or control group. WR or GBR diet did not significantly alter plasma total or LDL-cholesterol,
fecal sterols, glucose or the activities of antioxidant enzymes compared to the control diet. WR diet increased
the adhesion of monocytes to aortae from LDLr-KO mice compared to the control diet (p<0.01). The GBR diet
decreased the adhesion of monocytes to aortae and the levels of plasminogen activator inhibitor-1 (PAI-1),
monocyte chemotactic protein-1 (MCP-1) and tissue necrosis factor-α (TNFα) compared to the WR diet (p<0.01).
Mice in the GBR group also had significantly lower abundances of TNFα, toll-like receptor-4, MCP-1, intracellular
cell adhesion molecule-1, PAI-1, LDLr-like protein, urokinase plasminogen activator and its receptor in aortae or
hearts compared to those in the WR group (p<0.05 or 0.01).
Conclusions: The present study demonstrated that GBR reduced atherosclerosis in LDLr-KO mice, which is
associated with reduced vascular inflammation, but no significant reduction in lipid profile or antioxidant enzyme
activities in the mice. The anti-atherosclerotic effect of GBR in LDLr-KO mice may mainly result from its antiinflammatory activity.
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C2-11

Statin Intolerance: a Barrier to Treatment

C2-11.04
Pravastatin Provokes Muscle-specific Mitochondrial Dysfunction and Alters Protein Turnover: Protection
by CoQ10
Estela Busanello, Ana C. Marques, Laís R. Viana, Maria C. Marcondes, Helena C. Oliveira, Anibal E. Vercesi
UNICAMP, Campinas, SP, Brazil
Objective: Statins are efficient cholesterol-lowering medicines utilized worldwide to prevent atherosclerosis.
However, about 10% of patients present adverse effects especially related to skeletal muscle. Here we hypothesized that statins induce mitochondrial oxidative stress leading to mitochondrial permeability transition (MPT)
and altered protein turnover that may explain statin muscle toxicity.
Our aim was to investigate the effects of pravastatin chronic treatment on muscle biopsies of the hypercholesterolemic LDL receptor knockout mice (LDLr-/-), a model of familiar hypercholesterolemia.
Methods: LDLr-/- mice were treated with pravastatin during 3 months and mitochondrial respiratory rates were
evaluated in soleus and plantaris skeletal muscle and cardiac muscle. Protein synthesis and degradation markers
were evaluated in plantaris muscle.
Results: Plantaris, but not soleus and cardiac muscles, of pravastatin treated mice group showed significant inhibition of respiration rates induced by ADP, oligomycin or FCCP. Inhibitions of respiratory rates were sensitive to
EGTA (Ca2+ chelator), cyclosporin A (MPT inhibitor), ruthenium red (inhibitor of mitochondrial Ca2+ uptake), indicating that pravastatin favors Ca2+-induced MPT. Diet supplementation with CoQ10 fully protected against pravastatin
sensitization to Ca2+-induced MPT.
The pravastatin treatment decreased mTOR phosphorylation, but not rpS6 (p70 ribosomal S6 kinase 1), in plantaris
muscle, suggesting an impairment of protein synthesis. In addition, the levels of the proteasome fractions (20S,
19S e 11S) were also decreased indicating altered protein degradation rates. CoQ10 supplementation increased
mTOR phosphorylation and restored the proteasome 20S fraction, suggesting the involvement of an oxidant insult
provoked by pravastatin.
Conclusions: Taken together, the present results suggest that chronic pravastatin administration to a model of
familial hypercholesterolemia promotes muscle-specific (plantaris) mitochondrial dysfunctions that may be responsible for alterations in muscle protein turnover. The pravastatin effects are counteracted by diet supplementation
with the antioxidant CoQ10.
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C2-11.05
Targeting Liver ATP-Citrate Lyase with Bempedoic Acid: A Complementary LDL-C Lowering Strategy for
Treating Hypercholesterolemia
Stephen L. Pinkosky1, 2, Roger S. Newton1, Emily A. Day2, Rebecca Ford2, Sarka Lhotak2, Richard C. Austin2,
Carolyn M. Birch1, Brennan K. Smith2, Sergey Filippov1, Pieter H. Groot1, Gregory R. Steinberg2, Narendra D.
Lalwani1
1. Esperion Therapeutics, Inc., Ann Arbor, MI, USA, 2. McMaster Universisty, Hamilton, ON, Canada
Objective: Statins (HMG-CoA reductase inhibitors) primarily reduce atherosclerotic cardiovascular disease (ASCVD) risk by increasing LDL receptor-mediated LDL particle clearance from circulation. However, muscle-related
complaints resulting in statin intolerance can limit dosing or reduce patient adherence, suggesting novel complementary LDL-C lowering therapies are required. Recent findings from a Mendelian randomization study suggest
that suppressing cholesterol biosynthesis via ATP-citrate lyase (ACL) inhibition, should reduce ASCVD risk to the
same degree as statins when adjusted per unit lower LDL-C. We have previously shown in rodent models that
bempedoic acid (ETC-1002), a novel small molecule entity in late-stage clinical development to treat patients with
hypercholesterolemia, could suppress cholesterol biosynthesis via two potential mechanisms: ACL inhibition and
AMP-activated protein kinase (AMPK) activation. In the present study, we aim to establish the relative role of ACL
inhibition in the LDL-C lowering effects of bempedoic acid, its relevance in human models, and provide a mechanistic basis for how this therapeutic approach might have reduced potential for muscle-related side-effects.
Methods: The molecular mechanisms of bempedoic acid, and the links between ACL activity and lipid metabolism, were investigated using human recombinant enzyme assays, microsome preparations, and primary hepatocyte and myotube cultures. Ampkβ1-/-/Apoe-/- double knockout mice were treated with bempedoic acid to assess
the contribution of the AMPK pathway to its pharmacological effects in a disease setting.
Results: These studies demonstrated that inhibition of ACL by bempedoic acid is dependent on its CoA activation by very long-chain acyl-CoA synthetase-1 (ACSVL1), an enzyme highly expressed in liver, but not in skeletal
muscle. Similar to HMG-CoA reductase inhibition, genetic and pharmacological suppression of ACL resulted in
cholesterol biosynthesis inhibition and LDL receptor upregulation in liver cells. Studies in Ampkβ1-/-/Apoe-/- mice
demonstrated that bempedoic acid treatment upregulated liver LDL receptor expression, decreased plasma LDLC, and attenuated experimental atherosclerosis independently of AMPK. Consistent with the absence of ACSVL1
in skeletal muscle, bempedoic acid did not suppress cholesterol biosynthesis in myotube cultures, nor promote
the associated myotoxicity observed with statin treatment.
Conclusions: Inhibition of ACL by bempedoic acid provides a complementary strategy to achieve statin-like effects on liver cholesterol and LDL-C metabolism, while potentially avoiding muscle-related toxicities.
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C2-12

Frontiers in Vascular Biology

C2-12.02
A Regulatory Role of the Endosomal Sorting Machinery in Controlling Plasma LDL Cholesterol
Levels and Atherosclerosis in Mice and Humans
Melinde Wijers1, Antoine Rimbert1, Nawar Dalila2, Alina Fedoseienko1, Karin Wolters1, Daphne Dekker1, Marieke
Smit1, Han Levels3, Nicolette Huijkman1, Niels Kloosterhuis1, Marten Hofker1, Daniel Billadeau5, Jan van Deursen5,
Jay Horton4, Ezra Burstein4, Anne Tybjaerg-Hansen2, Jan Albert Kuivenhoven1, Bart van de Sluis1
1. UMCG, Groningen, Netherlands, 2. Department of Clinical Biochemistry, Rigshospitalet, Copenhagen University, Copenhagen, Denmark, 3. AMC, Amsterdam, Amsterdam, Netherlands, 4. UT Southwestern, Dallas, TX,
USA, 5. Mayo Clinic, Rochester, MN, USA
Objective: The LDL receptor (LDLR) is the main receptor to clear circulating LDL-c. In the recent years several
proteins (e.g. PCSK9 and IDOL) have been identified preventing the reuse of LDLR, but the mechanism by which
internalized LDLR is recycled back to the plasma membrane remains unclear. The aim of this study was to understand how endocytosed LDLR is transported back to cell surface and to assess the contribution of this mechanism
in controlling plasma LDL-c and cardiovascular risk in humans.
Methods: Several players of the CCC complex, a recently identified multiprotein complex of the endosomal sorting machinery, were depleted in mouse livers. Plasma triglyceride, total cholesterol, ApoB and ApoAI levels were
measured. LDLR and LRP1 levels at the cell surface of primary hepatocytes were determined. Also the LRP1
functioning was investigated through depleting LDLR in our mouse models. Next, using ApoE3*Leiden mice, the
role of the CCC complex in atherogenesis was studied. Finally, The Copenhagen City Heart Study was applied to
investigate the association of genetic variants in components of the endosomal sorting machinery with LDL-c and
cardiovascular events.
Results: Hepatic inactivation of the CCC complex impaired the integrity of the complete CCC complex resulting
in hypercholesterolemia and accelerated atherosclerosis in mice. Elevated circulating cholesterol in our models
was mainly present in LDL. Surface levels of LDLR and LRP1 were both decreased in CCC deficient primary
hepatocytes. Furthermore, hepatic CCC deficiency in a LDLR deficient background resulted in a marked increase
in plasma VLDL-c and LDL-c , indicating that in addition to LDLR also LRP1 functioning is impaired upon CCC
inactivation. Genotyping results of >100,000 individuals identified a variant in one of the CCC components to be
associated with a significant reduction in plasma LDL-c (P=8.0x10-9) levels, and a significant reduction of myocardial infarction occurrence (p=0.001, 95% CI).
Conclusions: Here, we identified that the CCC complex is essential for the functioning of LDLR and LRP1, and
likely facilitate the recycling of endocytosed LDLR and LRP1 back to the cell membrane. Furthermore, for the first
time, we provided evidence for the importance of the CCC complex in human LDL-c homeostasis and cardiovascular disease.
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C2-12.05
Skeletal Muscle-specific PGC-1α Overexpression Prevents Atherosclerosis in Apolipoprotein E-Knockout
Mice
Yuki Shimba1, 2, Hanako Togawa3, Nanami Senoo1, 4, Masahiko Ikeda5, Noriyuki Miyoshi1, Akihito Morita1, Shinji
Miura1
1. University of Shizuoka, Shizuoka, Japan, 2. Tokai Hit, Co., Ltd., Shizuoka, Japan, 3. Fuji Tokoha University,
Shizuoka, Japan, 4. Research Fellow of Japan Society for the Promotion of Science, Tokyo, Japan, 5. Tokoha
University, Shizuoka, Japan
Objective: Endurance exercise training prevents atherosclerosis. Several mechanisms of exercise-mediated prevention of atherosclerosis have been demonstrated. It has been reported that myokines, hormone-like peptides
and cytokines which are secreted from skeletal muscle, are involved in the beneficial effects of exercise. Peroxisome proliferator-activated receptor γ coactivator-1α (PGC-1α) increases myokine secretion from the skeletal
muscle, and these myokines have been shown to affect the function of multiple organs, such as the adipose tissue, liver, and aorta. Since endurance exercise training increases PGC-1α expression in the skeletal muscle, we
investigated whether skeletal muscle-specific PGC-1α overexpression prevents atherosclerosis.
Methods: Apolipoprotein E-knockout (ApoE-KO)/PGC-1α mice, which overexpress PGC-1α in the skeletal
muscle, were sacrificed at 18–20 weeks of age and atherosclerotic plaque area, plasma lipid profile, and aortic
gene expression were measured. Immunohistochemical analyses were also performed using four different commercially available antibodies.
Results: Plasma lipid profile were not changed by skeletal muscle specific PGC-1α overexpression in ApoE-KO
mice. However, the atherosclerotic lesions in ApoE-KO/PGC-1α mice were 40% smaller than those in ApoE-KO
mice, concomitant with the reduction in vascular cell adhesion molecule-1 (VCAM-1) and monocyte chemoattractant protein-1 (MCP-1) mRNA and protein levels in the aorta. The PGC-1α-induced myokines, namely Irisin and
β-aminoisobutyric acid (BAIBA), suppressed tumor necrosis factor α-induced VCAM-1 and MCP-1 gene expression in human umbilical vein endothelial cells.
Conclusions: These findings indicate that adaptive effects of endurance training on the skeletal muscle might be
one of the reasons for exercise training-mediated anti-atherogenic effects. Irisin and BAIBA may be useful biomarkers to identify whether endurance exercise training is sufficient to prevent atherosclerotic diseases.
This study was supported by CTSI, SIP (No. 14533567), and “Technologies for creating next-generation agriculture, forestry and fisheries” (funding agency: Bio-oriented Technology Research Advancement Institution, NARO).
This study was also supported by MEXT (KAKENHI Grant Number 26560400, 17J11322).
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C2-12.06
Early Rescue of Lymphatic Pumping Delays Atherosclerosis Progression in Ldlr-/- Mice
Andreea Milasan1, 2, Ali Smaani1, 2, Catherine Martel1, 2
1. Montreal Heart Institute, Montreal, QC, Canada, 2. Université de Montréal, Montreal, QC, Canada
Objective: Lymphatic vessels are now recognized as prerequisite players in the modulation of cholesterol removal from the artery wall. We have recently discovered that lymphatic function impairment occurs even before
the onset of atherosclerosis in mice and is precociously associated with a defect in the propelling capacity of the
collecting lymphatic vessels, rather than with a defect in the absorptive capacity of the initial lymphatic vessels.
Concomitantly, we found that lymphatic transport can be restored in mice by systemic injections of this mutant
form of VEGF-C (VEGF-C 152s), a growth factor known to increase collecting lymphatic vessel pumping through
a VEGFR-3-dependent mechanism in rats.
In the present study, we aimed to determine whether early treatment with VEGF-C 152s treatment could modulate
atherosclerosis onset and progression through its beneficial effect on collecting lymphatic vessel function.
Methods: Before the onset of an atherosclerotic lesion, Ldlr-/- mice at 6 weeks of age were injected systemically
with VEGF-C 152s or control (PBS) for 4 weeks, fed on high fat diet (HFD) for an additional 8 weeks to promote
plaque progression, and switched back on chow diet for 4 more weeks to stabilize the lesion.
Results: Early treatment with VEGF-C first improved lymphatic molecular transport in 6-week-old Ldlr-/- mice and
subsequently limited plaque formation and immune cell infiltration in the lesion, while improving inflammatory cell
migration through the lymphatics in HFD-fed mice. Overall, the contraction frequency of the collecting lymphatic
vessels was significantly increased following treatment, indicative of an early and maintained rescue of the lymphatic dysfunction throughout the whole atherosclerotic process, a phenomenon that occurred simultaneously with
enhanced plaque stabilization.
Conclusions: These results confirm that early treatments that specifically target the lymphatic contraction capacity are able to delay atherosclerosis onset and stabilize plaque progression in Ldlr-/- mice.
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C2-13

Inflammation: Dousing the Flames

C2-13.05
Systems Approach Identified PPARα as a Therapeutic Target for Vein Graft Disease: the Effects of the
Specific Activator Pemafibrate on Macrophage Activation
Julius L. Decano1, Hengmin Zhang1, Sasha A. Singh1, Lang H. Lee1, Arda Halu1, Hideyuki Higashi1, Jianguo
Wang1, Peter Libby1, Daniel G. Anderson2, Keith Ozaki1, Elena Aikawa1, Masanori Aikawa1
1. Brigham and Women’s Hospital, Harvard Medical School, Boston, MA, USA, 2. Massachusetts Institute of
Technology, Cambridge, MA, USA
Objective: Vein graft failure after surgical bypass for atherosclerotic arteries is a major clinical problem. Its underlying mechanisms, however, remain obscure and there are no medical solutions. We took a systems approach to
explore key pathways in vein graft lesion development.
Methods: We transferred the inferior vena cava to the left carotid artery in fat-fed Ldlr-/- mice. LC-MS/MS-assisted unbiased proteomics analyzed vein grafts and control veins at 2, 3, and 4 weeks post-surgery. Our original
software “XINA” simplified proteomics data into intuitive graphics for protein profiling and network analysis. 3Dultrasonography monitored lesion development over time, followed by intravital molecular imaging for MMP activity and histological assessment for macrophages and collagen. Artificial intelligence-powered chemoinformatics
for drug activity prediction used MetaDrug for QSAR modeling. In vitro mechanistic experiments included single
cell analyses, machine learning-driven profiling of macrophage heterogeneity, Seahorse metabolic assays, and
mitochondrial metabolomics.
Results: Network analysis of the vein graft proteome identified potential targets, including the PPARα pathway.
Chemoinformatic analysis predicted therapeutic potential of the new PPARα-selective activator pemafibrate on
inflammatory and metabolic diseases. To verify our systems approach to target discovery, we conducted two
mouse studies in a blind fashion to test the role of PPARα in vein graft lesion development. In a gain-of-function
study, mice treated with pemafibrate (0.2 mg/kg, n=11) showed significantly less plaque volume, macrophage
accumulation, and MMP activity, and more intact collagen than did control mice (n=11). This dose of pemafibrate
did not affect plasma triglyceride levels. A loss-of-function study further addressed the relative contribution of
macrophage-derived PPARα. Systemic administration of PPARα siRNA encapsulated in macrophage-targeted
lipid nanoparticles resulted in significantly greater vein graft plaque volume (n=7) as compared to control siRNA
(n=8). In vitro mechanistic studies demonstrated that pemafibrate-triggered PPARα activation decreases bioenergetic preferences and alters specific metabolite composition in inflammatory macrophages, leading to a protective
phenotype. Artificial intelligence-assisted single cell analyses identified PPARα as a key classifier for clustering
heterogeneous macrophage subpopulations under inflammatory conditions.
Conclusions: Systems-based target discovery and validation demonstrate that PPARα agonism reduces lesion
development and inflammatory burden of vein grafts. Targeting this pathway may furnish a novel therapeutic option to prevent vein graft failure.
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C2-13.06
Inflammatory Cytokine Oncostatin M Induces Endothelial Activation in vitro and in APOE*3Leiden.CETP
Mice
Danielle van Keulen1, 2, Marianne G. Pouwer3, 4, 5, Gerard Pasterkamp1, 6, Alain J. van Gool7, 8, Maarten D. Sollewijn
Gelpke9, Hans M. Princen3, Dennie Tempel1, 2
1. Laboratory of Experimental Cardiology, University Medical Centre Utrecht, Utrecht, Netherlands, 2. Quorics
B.V, Rotterdam, Netherlands, 3. TNO-Metabolic Health Research, Gaubius Laboratory, Leiden, Netherlands, 4.
Cardiology, Leiden University Medical Center, Leiden, Netherlands, 5. Einthoven Laboratory for Experimental Vascular Medicine, Leiden University Medical Center, Leiden, Netherlands, 6. Laboratory of Clinical Chemistry and
Haematology, University Medical Centre Utrecht, Utrecht, Netherlands, 7. TNO- Microbiology & Systems Biology,
Zeist, Netherlands, 8. Radboudumc, Nijmegen, Netherlands, 9. Molecular Profiling Consulting, London, United
Kingdom
Objective: Endothelial activation is involved in all stages of atherosclerosis development, and is often initiated by
cytokines. We hypothesized that the cytokine Oncostatin M (OSM), which is synthesized by activated T-cells and
monocytes, induces endothelial activation.
Methods: Human umbilical vein endothelial cells (HUVECs) were cultured in the presence of OSM and OSM was
administered to APOE*3Leiden.CETP mice. Features of endothelial cell activation were assessed by qPCR, flow
cytometry, Luminex, and immunohistochemistry. Involvement of the JAK/STAT signaling cascade was investigated
by western blot.
Results: In vitro, OSM increased intercellular adhesion molecule (ICAM)-1 (296±16%, n=3), interleukin (IL)-6
(742±127, n=4) and monocyte chemoattractant protein (MCP)-1 (307±48, n=4) mRNA expression. These findings
were supported by enhanced protein release of IL-6 (651±228, n=5) and MCP-1 (261±93, n=5), and enhanced
membrane expression of ICAM-1 (169±19%, n=3). Specific silencing of the OSM receptor expression by siRNA in
combination with OSM reduced IL-6 (18±3%, n=3) and MCP-1 (43±1%, n=3) release.
These findings were confirmed in vivo where OSM treatment enhanced aortic IL-6 mRNA expression (514±87,
n=8), and increased plasma levels of E-selectin (193±23%, n=8) and MCP-1 (163±27%, n=8) in mice. Furthermore, ICAM-1 protein expression (151±20%, n=8) and monocyte adhesion (180±27%, n=8) were increased in the
aortic root.
Increased phosphorylation of STAT-1 (163-fold±57, n=2) and STAT-3 (29-fold±1, n=2) in HUVECs, indicates that
OSM signals through the JAK/STAT pathway.
Conclusions: OSM induces endothelial activation both in vitro and in vivo through activation of the JAK/STAT cascade. Since endothelial activation is crucial in atherosclerosis development, targeting of this cytokine may provide
a novel approach in the treatment of atherosclerosis.
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C2-14

JAS - CSATVB Joint Session: miRNAs in Cardiovascular and Metabolic Disease

C2-14.04
Impact of MicroRNA-33a/b Antagonism on Atherosclerosis Regression and Stabilization in a Nonhuman
Primate Model
Lei Cai1, Peter I. Hecker1, Tong Li3, Joseph D. Layne2, Zhen Wang3, Sierra M. Schlicht1, Courtney R. Burkett1, Tara
E. Keenan1, Nishita Meshram1, Morgan R. Kelley1, Ching-Yi Hu1, Shahrazd Hashemi1, Imroz H. Apon4, Waleed
Aljaaidi4, Irina Shalaurova5, Margery A. Connelly5, Ryan E. Temel1
1. University of Kentucky, Lexington, KY, USA, 2. Novartis Institutes for Biomedical Research, Cambridge,
MA, USA, 3. Shandong University, Shandong, China, 4. Alfaisal University, Riyadh, Saudi Arabia, 5. LabCorp
(LipoScience, Inc), Morrisville, NC, USA
Objective: The two members of the microRNA-33 (miR-33) family miR-33a and miR-33b coordinately regulate
lipid metabolism with their host genes sterol regulatory element binding transcription factor 2 (SREBF2) and
SREBF1. Antagonism of miR-33 in mice reduced atherosclerosis by stimulating reverse cholesterol transport and
dampening plaque inflammation. However, these studies were of limited translational value since mice express
only miR-33a. We and others published that miR-33 antagonism in nonhuman primates (NHPs), which like humans express both miR-33a and miR-33b, resulted in a favorable plasma lipid profile including increased HDL
cholesterol (HDLC). Based upon these results, we hypothesized that antagonizing miR-33a/b would regress or
stabilize atherosclerotic lesions in NHPs.
Methods: Male cynomolgus monkeys were fed an atherogenic diet and after 20 months a subset (progression;
n=12) was euthanized to characterize atherosclerosis development. The remaining animals were switched to
a standard NHP “chow” diet and treated for 6 months with saline (vehicle; n=12) or the miR-33a/b antagonist
RG428651 (anti-miR-33; n=12).
Results: Due to chow being a hypocholesterolemic diet, both the vehicle and anti-miR-33 groups displayed rapid,
sustained, and similar decreases in cholesterol and particle concentrations of VLDL and LDL. Treatment with antimiR-33a/b significantly increased HDLC and large HDL particle (HDLP) concentrations and decreased medium
HDLP concentration. The HDL changes were associated with a significant elevation in the hepatic protein level of
ABCA1, an essential factor in nascent HDL production and a miR-33 target. Progression, vehicle, and anti-miR-33
groups showed no difference in right coronary artery (RCA) lesion area, lesion/wall ratio, and percentage of lesion
occupied by α-actin+ smooth muscle cells. CD68+ macrophages/foam cells in the RCA lesions were abundant in
the progression group but were almost absent in the vehicle and anti-miR-33 groups. Cholesteryl ester, a marker
of foam cell content, was also reduced in the thoracic aorta to a level in the two regression groups that was similar
to that observed in healthy NHPs.
Conclusions: In conclusion, our results indicate that in spite of seemingly beneficial changes in circulating HDL
levels, miR-33a/b antagonism for 6 months did not stimulate plaque regression or stabilization. This work was
supported by NIH grants P20 GM103527 and R01 HL111932.
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C2-14.05
Targeted Microbubbles Loaded with microRNA for a Theranostic Approach of Abdominal Aortic
Aneurysms
Xiaowei Wang1, 2, Amy K. Searle1, 2, Yung-Chih Chen1, Karlheinz Peter1, 2
1. Baker Heart and Diabetes Institute, Melbourne, VIC, Australia, 2. Monash University, Melbourne, VIC, Australia
Objective: Abdominal aortic aneurysm (AAA) is a major health concern, carrying a high acute mortality rate.
Current condition monitoring for high-risk patients is ultrasound imaging, without secondary prevention therapies
available. Limited high-risk surgical interventions are available for severe cases. Targeted microbubbles for the
delivery of microRNA-126 (miR126) mimics downregulate vascular cell adhesion molecule-1 (VCAM-1) expression, rectify endothelial inflammation and ameliorate the development of AAA.
Methods: Single-chain antibodies against VCAM-1 were conjugated onto ultrasound enhancing microbubbles,
and coated with miR126 for targeted delivery.
Results: Using the angiotensin II induced model of murine AAA, we observed that targeted delivery of mimicmiR126 hinder the dilation of the abdominal aorta both before (1.12 ± 0.11 vs. 1.36 ± 0.12; mm mean ± SD;
p>0.05; N=5-9) and after (0.88 ± 0.06 vs. 1.05 ± 0.05; p>0.001; N=5-9) the renal arteries. Further confirmation
using 3D ultrasound vessel reconstructions, immunohistological examination, and gene expression analyses
(p>0.01; N=5-9) confer an overall decrease in VCAM-1 expression and aneurysm severity.
Conclusions: We describe a novel theranostic approach towards effective reestablishment of intravascular
endothelial homeostasis under pro-inflammatory conditions. This technology holds immense potential for a safe,
non-invasive, targeted treatment towards conditions driven by inflammation of the endothelial, including AAA.
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C2-14.06
Circular RNA circ-Sirt1 Inhibits Vascular Inflammation in vitro and in vivo
Mei Han
Key Laboratory of Medical Biotechnology of Hebei Province, Department of Biochemistry and Molecular Biology,
College of Basic Medicine, Hebei Medical University, Shijiazhuang, China
Objective: Inflammation is an important aetiological factor for cardiovascular diseases, which is associated with
all stages of atherosclerosis and restenosis progression. SIRT1 inhibits vascular inflammation via NF-κB p65
deacetylation and inactivation. However, little is known about the roles of circRNAs in the reguation of NF-κB
pathway and SIRT1 expression in vascular diseases.
Methods: qRT-PCR, Sanger sequencing and in situ hybridization were conducted to determined circ-Sirt1 expression upon inflammatory stimulation. Chromatin immunoprecipitation assay, oligonucleotide pull-down assay,
and western blot of cytoplasmic and nuclear fractions were used to detect the transcriptional activity of NF-κB p65
subcellular distribution and partner. Bioinformatics analysis, luciferase activity assays, RNA immunoprecipitationn
assay, RNA pull-down assays, and in vitro studies were conducted to elucidate the mechanism of circ-Sirt1-mediated vascular inflammatory response.
Results: The expression of circ-Sirt1 was decreased during phenotypic switching of VSMCs in vivo and in vitro,
as well as in the renal arterial specimens patients with neointimal hyperplasia compared with the normal. Overexpression of circ-Sirt1 was sufficient to cause the repression of NF-κB activity and pro-inflammatory molecular
expression, and to alleviate the vascular inflammation and neointimal formation induced by injury in rats. Conversely, Knockdown of circ-Sirt1 enhanced vascular inflammatory response. Mechanically, circ-Sirt1 inhibited NFκB activation and vascular inflammatory response by two distinct mechanisms:
1.	 circ-Sirt1 directly interacted with NF-κB p65 and sequestrated it in cytoplasm upon TNF-α stimulation, and
2.	 acts as a miRNA sponge to relieves the inhibitory effect of miR132/212-3p on SIRT1 mRNA, increased
SIRT1 subsequently deacetylated and inactivated NF-κB p65.
Conclusions: Our data demonstrates that circ-Sirt1 plays a critical role for regulating of NF-κB activity and vascular inflammation, and suggests that circ-Sirt1 may serve as a new target for atherosclerosis treatment.
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C3-1

High Density Lipoproteins: the Coming Renaissance?

C3-1.06
Characterization of Covalent Modifications of HDL Apoproteins by Endogenous Oxidized Phospholipids
Eugene A. Podrez, Detao Gao
Cleveland Clinic, Cleveland, OH, USA
Objective: Recent studies have demonstrated that covalent modifications of lipid-free apoA-I, the most abundant
apoprotein in HDL, compromise its atheroprotective functions. HDL phospholipids are the major oxidative target
under oxidative stress, and oxidized phospholipids (oxPL) can covalently modify HDL apoproteins. We have now
carried out a systematic analysis of modifications of HDL apoproteins by endogenous oxPL.
Methods: Human HDL or plasma were oxidized using a physiologically relevant system or were exposed to synthetic oxPL. Protein adduction by oxPL was assessed using LC-MS/MS and MALDI-TOF MS and novel method of
modified-peptide enrichment.
Results: The pattern of HDL apoprotein modification by oxPL was found to be independent of the oxidation systems used. The major modification targets, apoA-I (helix 5-8) and apoA-II (central domain), were mainly modified
by oxPL with γ-hydroxy (or oxo)-α,β-unsaturated aldehyde at sn-2 position via formation of Michael adduct (the
most abundant), cyclic hemiacetal and Schiff base adduct. Modifications by oxPL having alkyl aldehyde group via
Schiff base formation were also identified. Histidines H155, H162, H193 and H199 in helices 6-8 of apoA-I were
the main modification target. H710 and H3613 in apoB-100 of LDL and K190 of human serum albumin were also
modified by oxPL.
γ-oxoalkenal phospholipids crosslinked HDL apoproteins and impaired the cholesterol efflux mediated by apoA-I
or HDL3. At the same time, oxPL lacking crosslinking capacity were less effective. The five histidine residues in
helices 5-8 of apoA-I were preferably crosslinked by oxPL, forming stable pyrrole adducts with lysine residues in
the helices 3-4 of another apoA-I and in the central domain of apoA-II. We also identified crosslinks of minor HDL
apoproteins. A similar pattern of apoprotein crosslinking was detected in oxidized murine HDL. Using LC-MS/MS
analysis, we detected oxPL crosslink adducts of HDL apoproteins in plasma and aorta of hyperlipidemic LDLR-/mice, but not in normolipidemic control mice.
Conclusions: To the best of our knowledge, this is the first report on the detection of endogenous oxPL-protein
adducts and demonstration of their presence in vivo. These findings elucidate a possible mechanism of the loss of
atheroprotective function of HDL in vivo.
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C3-2

Diabetes Strategic Patient Oriented Research (SPOR) Network

C3-2.03
Postprandial GLP-1 Response to a High-fat Meal is Blunted in Obese Adolescents with Insulin Resistance
and Metabolic Dyslipidemia
Victoria Higgins, Shervin Asgari, Man Khun Chan, Khosrow Adeli
The Hospital for Sick Children, Toronto, ON, Canada
Objective: Obesity and insulin resistance, becoming increasingly prevalent in adolescents, are commonly associated with dyslipidemia. Postprandial, rather than fasting, dyslipidemia independently predicts cardiovascular
disease risk and is characterized by intestinal triglyceride-rich lipoprotein (TRL) overproduction. Co-secreted
intestinal peptides, glucagon-like peptide 1 (GLP-1) and 2 (GLP-2), attenuate and paradoxically augment intestinal TRL output, respectively. We hypothesize that postprandial GLP-1 and GLP-2 responses are altered in obese
adolescents with insulin resistance and/or postprandial dyslipidemia.
Methods: Normal weight (n=15; 8M/7F) and obese (n=11; 6M/5F) adolescents underwent an oral fat tolerance
test, with blood collected at fasting and postprandially (1,2,4,6 hours). The lipid profile, glucose, and insulin were
measured on the Abbott ARCHITECT. GLP-1 (active and total) and GLP-2 were measured by ELISA.
Results: Postprandial active GLP-1 (area under the curve (AUC), incremental AUC (iAUC)) and total GLP-1
(iAUC) were significantly lower in obese compared to normal weight adolescents, suggesting a blunted GLP-1
response to fat ingestion. However, when dividing the obese cohort by the presence of insulin resistance, postprandial active GLP-1 (AUC, iAUC, 2hour) and total GLP-1 (iAUC) were significantly lower only in obese adolescents with insulin resistance compared to normal weight. Furthermore, only obese adolescents with insulin
resistance lacked a significant postprandial rise in active and total GLP-1. When dividing the obese cohort by
the presence of postprandial dyslipidemia, postprandial active GLP-1 (AUC, 6 hour) was significantly lower only
in obese subjects with postprandial dyslipidemia compared to normal weight adolescents. Postprandial GLP-2
tended to be higher in obese subjects, although this difference was not significant, even when obese adolescents with insulin resistant and postprandial dyslipidemia were each examined separately. However, a significant
postprandial rise in GLP-2 was absent from obese subjects with insulin resistance and postprandial dyslipidemia,
suggesting a blunted postprandial GLP-2 response in obese subjects with these metabolic conditions.
Conclusions: The postprandial GLP-1 and GLP-2 response to a high-fat drink appears to be blunted in obese
adolescents, but only in the presence of insulin resistance or postprandial dyslipidemia. However, it remains
unknown if a blunted postprandial gut peptide response is a cause or consequence of the progression of these
metabolic conditions in an obese state.
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C3-2.04
PCSK9 Deficiency Reduces Insulin Secretion and Promotes Glucose Intolerance: the Role of the LDL
Receptor
Lorenzo Da Dalt1, Massimiliano Ruscica1, Fabrizia Bonacina1, Andrea Baragetti1, Carla Perego1, Alberico Catapano1, 2, Giuseppe D. Norata1
1. University of Milan, Milan, Italy, 2. Multimedica IRCCS, Milan, Italy
Objective: PCSK9 genetic variants are associated with lower LDL cholesterol but also with higher plasma glucose levels and increased risk of type 2 diabetes mellitus. Here we investigated the molecular mechanisms underlying this association.
Methods: Pcsk9 KO, WT, Pcsk9/Ldlr DKO, Ldlr KO, albumin (Alb)Cre+/Pcsk9LoxP/LoxP (liver selective Pcsk9 knock-out
mice) and AlbCre-/Pcsk9LoxP/LoxP mice were used. GTT, ITT, insulin and C-peptide plasma levels, pancreas morphology and cholesterol accumulation in pancreatic islets were studied in the different animal models.
Results: Glucose clearance was significantly impaired in Pcsk9 KO mice fed a standard or a high fat diet for 20
weeks compared to wild type animals, insulin sensitivity however was not affected. A detailed analysis of pancreas morphology of Pcsk9 KO mice vs controls revealed larger islets with increased accumulation of cholesteryl
esters, paralleled by increased insulin intracellular levels and decreased plasma insulin and C-peptide levels. This
phenotype was completely reverted in Pcsk9/Ldlr double KO mice implying the LDLR as the PCSK9 target responsible for the phenotype observed. Further studies in albumin AlbCre+/Pcsk9LoxP/LoxP, which lack detectable circulating
PCSK9, also showed a complete recovery of the phenotype, thus indicating that circulating, liver-derived PCSK9,
which is the target of monoclonal antibodies, does not impact beta cells function and insulin secretion.
Conclusions: PCSK9 critically controls LDLR expression in pancreas perhaps contributing to the maintenance of
a proper physiological balance to limit cholesterol overload in beta cells. This effect is independent of circulating
PCSK9, and is probably related to locally produced PCSK9.
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C3-2.05
Oral Glucose Mobilizes Triglyceride Stores from the Human Intestine
Priska Stahel1, Changting Xiao1, Alicia L. Carreiro2, Yu-Han Hung2, Alyssa Zembroski2, Satya Dash1, Kimberly K.
Buhman2, Gary F. Lewis1
1. University of Toronto / University Health Network, Toronto, ON, Canada, 2. Purdue University, West Lafayette,
IN, USA
Objective: The intestine plays a key role in whole body lipid homeostasis with digestion, absorption, storage and
mobilization of ingested lipids for chylomicron secretion. Triglycerides (TG) are retained in the human intestine
for many hours after fat ingestion, which are mobilized for chylomicron secretion upon receiving various stimuli,
including oral glucose, GLP-2 and sham fat feeding. This study was to investigate the mechanism by which oral
glucose mobilizes TG stored within the enterocytes and to identify the specific lipid pools being mobilized.
Methods: Healthy volunteers ingested a high-fat liquid formula and, 5 hours later, ingested either a glucose
solution or equal volume of water. Compared with water, glucose ingestion resulted in a rise in chylomicron TG
concentration within 30 minutes. In a separate cohort of individuals undergoing diagnostic gastroduodenoscopy,
duodenal biopsies were obtained 6 hours after ingesting a high-fat liquid formula and 1 hour after oral glucose or
water ingestion.
Results: Compared with water, glucose ingestion resulted in a rise in chylomicron TG concentration within 30
minutes. In a separate cohort of individuals undergoing diagnostic gastroduodenoscopy, duodenal biopsies were
obtained 6 hours after ingesting a high-fat liquid formula and 1 hour after oral glucose or water ingestion. Electron
microscopic analysis showed that, compared with water, glucose ingestion significantly decreased total number
of enterocyte cytoplasmic lipid droplets (CLDs) along with altered CLD size distribution towards a reduction in the
proportion of large CLDs. Proteomic analysis suggests that several proteins may be involved in the regulation of
this process.
Conclusions: These results demonstrate that oral glucose mobilizes intestinal TG stores by mobilizing enterocyte
CLDs for chylomicron synthesis and secretion. Future studies elucidating the underlying signaling pathways may
provide mechanistic insights that lead to the development of novel therapeutics for the treatment of hypertriglyceridemia.
This study was supported by an operating grant from CIHR.
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C3-3

Hypertension

C3-3.04
Pathophysiological Association Between Serum Uric Acid and Vascular Damages in Subjects with
Hypertension
Atsushi Tanaka1, Atsushi Kawaguchi1, Hirofumi Tomiyama2, Koichi Node1
1. Saga University, Saga, Japan, 2. Tokyo Medical University, Tokyo, Japan
Objective: Serum uric acid (SUA) is also closely associated with cardiometabolic disorders, including hypertension and subsequent cardiovascular events. However, the clinical association between the vascular damages
(i.e., endothelial dysfunction and/or arterial stiffness) and SUA in hypertension has not been established. The aim
of this study was to investigate the association between SUA and clinical vascular markers related to the vascular
damages, and to further assess the longitudinal association between SUA and endothelial function in the initial
step of the vascular damages.
Methods: In 648 subjects receiving antihypertensive treatment, we evaluated baseline associations between
SUA and the following vascular markers: flow-mediated vasodilatation (FMD), brachial-ankle pulse wave velocity
(baPWV), and common carotid artery intima-media thickness (CCA-IMT). We used a SPLINE model that can detect an optimal inflection value when the slope of correlation changes. Furthermore, FMD was followed-up at 1.5
and 3 years, and the longitudinal association between SUA at baseline and FMD at 1.5/3 years was determined.
Results: SUA was significantly correlated with FMD in females (r = -0.171), but not in males. SUA was correlated
with baPWV in males with SUA > 368.78 µmol/L (r = -0.122) and in females with SUA ≤ 362.83 µmol/L (r = 0.217).
SUA was correlated with mean CCA-IMT in females with SUA ≤ 327.14 µmol/L (r = 0.156) and with max CCA-IMT
in females with SUA ≤ 321.19 µmol/L (r = 0.204). In the analyses using 1.5/3 year follow-up data, no longitudinal
association between SUA and FMD was found at 1.5/3 years in males. In contrast, FMD at 1.5 years in females
was significantly associated with SUA (r = -0.211), and FMD at 3 years was significantly associated with SUA >
237.92 µmol/L (r = -0.166). No significant changes in the major clinical variables, such as systolic blood pressure,
SUA and FMD, were found during the study interval.
Conclusions: Lower SUA was associated with better vascular markers related to the atherosclerotic continuum,
especially in females. Furthermore, a longitudinal association between SUA and endothelial function was documented. Thus, SUA is a potential marker reflecting the vascular damages in hypertension, but it may depend on
gender.
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C3-3.05
460Trp Allele of Alpha Adducing Gene is Associated with Essential Hypertension, Atherosclerosis and
CVD and its Relation to Environmental Factors in North Indians
Qulsoom Naaz1, Narsingh S. Verma1, Mohammad Serajuddin2, Munna L. Patel1
1. King George’s Medical University, Lucknow, UP, India, 2. University of Lucknow, Lucknow, UP, India
Objective: We aimed to determine genotype and allele frequencies of alpha adducing (ADD1) and angiotensinogen (AGT) polymorphisms in patients with essential hypertension.
Methods: We recruited total 206 subjects. In which 101 were essential hypertensive and 101 were Healthy controls for ADD1 & 101 were essential hypertensive and 105 were Healthy controls for AGT. DNA samples for each
individual were isolated from peripheral blood by standard phenol /chloroform method analyzed by polymerase
chain reaction & enzymatic digestion. Lipid profile was analyzed by Fully auto-analyzer. Electrolytes (in serum &
urine) were measured by ion-selective electrodes in Clinical lab of Biochemistry.
Results: The distribution for each ADD1 genotypes were 61.96% for GG, 33.51% for GT and 4.53% for TT in the
essential hypertensive group; 82.72% for GG, 16.46% for GT and 0.82% for TT in the control group. The distribution of ADD1 genotypes was found significantly different between the groups.
The frequencies for each of the AGT genotypes were found as 44.66% for MM, 44.33% for GT, and 11% for TT in
essential hypertensive group; 64% for MM, 32% for GT, and 4% for TT in healthy control group. The distribution of
AGT genotypes did not highly significant as compared to AGT between the groups.
Conclusions: Patients with essential hypertension exhibited higher levels of Serum cholesterol, LDL Cholesterol & TG than in control subjects. Taken together the genotype and biochemical parameters & considering the
restrictive selection criteria used, the present results suggest a strong relationship between alpha adducin gene
polymorphism and essential hypertension in North Indians.
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C3-3.06
Abnormal Ambulatory Blood Pressure and Adiposity Predict Carotid Intima Media Thickness in Children
with Type 1 Diabetes
Sinead Glackin1, Nazrul Islam2, 3, Janis Dionne1, Constadina Panagiotopolous1, Angela Devlin1
1. Department of Pediatrics, University of British Columbia and British Columbia Children’s Hospital Research
Institute, Vancouver, BC, Canada, 2. MRC Epidemiology Unit, University of Cambridge, Cambridge, United Kingdom, 3. Harvard T.H Chan School of Public Health, Harvard University, Boston, MA, USA
Objective: The cardiovascular complications of diabetes are thought to manifest in adulthood but recent evidence suggests that cardiovascular damage is present in children with diabetes. However, less is known about
the influence of diabetes duration and comorbidities such as, blood pressure (BP) and adiposity. This study used
24hr ambulatory blood pressure monitoring (ABPM) to investigate the relationships between: (i) T1D and ABPM;
and (ii) ABPM and carotid intima media thickness (cIMT), a subclinical indicator of atherosclerosis, in children with
type 1 diabetes (T1D).
Methods: This is a cross-sectional study of children aged 9-17 years with T1D (n=37) and healthy controls
(n=21). Carotid artery ultrasound was used to measure cIMT. Results of ABPM were standardized for sex and
height. Glycated hemoglobin (A1C); non-fasting lipids; body mass index standardized for age and sex (zBMI) was
used as a surrogate marker of adiposity; and clinic systolic (zSBP) and diastolic BP (zDBP) standardized for age,
sex, and height were collected. Associations were examined by fitting linear or logistic regression models.
Results: Children with T1D had higher mean HbA1C (8.07±1.26%) than controls (5.21±0.23%); there were no
other differences between T1D and control children. Abnormal ABPM was observed in 56.7% (n=21) of children
with T1D and in 19% (n=4) of control children. Nocturnal non-dipping was the most common abnormality. Children with T1D had a greater odds of abnormal ABPM after adjusting for zBMI (OR: 6.10, 95% CI: 1.63, 22.89;
p=0.007). One standard deviation increase in BMI was associated with an average increase of 0.03 mm (95% CI:
0.01, 0.05; p=0.001) in cIMT in children with abnormal ABPM.
Conclusions: T1D is a predictor of abnormal ABPM; the odds of having ABPM abnormalities are higher in children with T1D. BMI is associated with increased cIMT in children with abnormal ABPM. Interventions promoting a
healthy BMI in children with T1D are needed to prevent cardiovascular complications in these children.
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C3-4

Nutraceuticals: New Directions

C3-4.03
Oleacein Reduced Formation of Foam Cells from Human Macrophages by Decreasing Expression of
Scavenger Receptors
Agnieszka Filipek1, Tomasz P. Mikołajczyk2, Tomasz Guzik3, Marek Naruszewicz1
1. Department of Pharmacognosy and Molecular Basis of Phytotherapy, Faculty off Pharmacy, Medical University
of Warsaw, Warsaw, Poland, 2. Institute of Immunity Infection and Inflammation, University of Glasgow, Glasgow,
United Kingdom, 3. Department of Internal Diseases and Agricultural Medicine, Faculty of Medicine, Jagiellonian
University in Krakow, Krakow, Poland
Objective: Oleacein is polyphenol from secoiridoids group and can be found mostly in plant from Oleaceae
family, such us Olea europea L. and Ligustrum vulgare L. Our previous study showed, that oleacein can alter macrophage phenotype from pro-inflammatory M1 to anti-inflammatory M2 and attenuate destabilization of human
carotid plaque ex vivo.
The aim of this study was to investigate a potential role of oleacein in prevention of the formation of foam cells.
Methods: Oleacein was isolated from Ligustrum vulgare leaves. The purity of compound was confirmed by NMR
and MS spectra. Oleacein was dissolved in DMSO (0,01%). Human monocyte derived macrophages were incubated for 72 hours with 20mmol/L (OC20) and 50 mmol/L (OC50) of oleacein, as well as with oxLDL (50mg/ml).
Concentrations of oleacein used did not cause cytoxicity. Visualization od lipid deposits within macrophages was
carried out with the used of Oil-Red-O. Expression of CD36, SRA1 and LOX-1 scavenger receptors was determined by flow cytometry and by RT-PCR.
Results: Oleacein in dose-dependent manner significantly (p<0,001) reduced lipid deposits in macrophages well
as their expression of selected scavenger receptors. The highest decrease of expression was found for CD36 receptor, from above 20% (OC20) to more than 80% (OC50) compare to oxLDL (p<0.001) and the lowest for LOX-1
receptor, from approx. 8% (OC20) to approx. 25% (OC50) compare to oxLDL (p<0.05). Also, the decrease of
expression SRA1 receptor was observed, from 20% (OC20) to approx. 75% (OC50) compare to oxLDL (p<0.05;
p<0.001).
Conclusions: Our study demonstrates, for the first time, that oleacein inhibits oxLDL induced differentiation of
macrophages into foam cells and thus can be a valuable tool in the prevention of early atherosclerotic lesions.
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C3-4.04
Naringenin Supplementation to a Chow Diet Enhances Energy Expenditure and Fatty Acid Oxidation, and
Reduces Adiposity in Ldlr-/- Mice with Isocaloric Food Intake
Amy C. Burke, Dawn E. Telford, Jane Y. Edwards, Brian G. Sutherland, Marisa R. Morrow, Cynthia G. Sawyez,
Murray W. Huff
University of Western Ontario, London, ON, Canada
Objective: Previously we have shown in Ldlr-/- mice fed a high-fat diet, treatment with the citrus flavonoid naringenin reduces body weight gain, attenuates obesity, improves metabolic dysregulation and attenuates atherosclerosis. However, the effects of naringenin supplementation in the absence of diet-induced obesity are
unknown. Therefore, we hypothesized that the addition of naringenin to a chow diet would influence body weight,
adiposity, glucose metabolism, plasma lipids and energy expenditure.
Methods: A pair-feeding protocol was enacted to ensure similar caloric consumption. Twenty-four male, littermate Ldlr-/- mice were paired by body weight. For 8 weeks, one of each pair was fed isoflavone-free chow (IFF)
with 3% naringenin (IFF+Nar). The other mouse was fed the identical amount of IFF alone, as that consumed by
its IFF+Nar pair. Metabolic cage studies were performed at 6 weeks, and all other analyses were performed at 8
weeks.
Results: Over 8 weeks there was no difference in caloric intake, although mice fed IFF+Nar gained weight
more slowly. At 8 weeks, IFF+Nar mice weighed 8% (P<0.001) less than mice fed IFF alone. IFF+Nar reduced
epididymal (-69%, P<0.001) and inguinal (-71%, P<0.001) adiposity. IFF+Nar lowered VLDL-triglycerides (-43%,
P=0.004), LDL-cholesterol (-27%, P=0.004), fasting glucose (-38%, P<0.001), fasting insulin (-67%, P=0.006) and
trended to improved glucose tolerance. Liver cholesterol was similar, whereas IFF+Nar reduced liver triglycerides
(13%, NS). In IFF+Nar mice, plasma β-hydroxybutyrate, a ketone body produced through fatty acid β-oxidation,
increased ~1.6-fold (P=0.005), suggesting enhanced fatty acid β-oxidation. Metabolic cage studies, in which mice
were fed their respective diets ad libitum, revealed that IFF+Nar elevated energy expenditure (+15%, P=0.007)
during both light and dark cycles. Consistently, mice fed IFF+Nar had elevated RER (1.00 vs 0.96, P=0.005) only
during the dark cycle, which was accompanied by greater food consumption (~0.4g/d, P=0.04) during the dark
cycle, while maintaining lower body weight. Ambulatory activity was unaffected.
Conclusions: In conclusion, the effects of naringenin are not restricted to high fat-fed mice. Compared to IFF
alone, IFF+Nar enhances energy expenditure and fatty acid oxidation, modestly reducing body weight and adiposity, in the absence of obesity and metabolic dysfunction.
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Long-Term Consumption of Cuban Policosanol Lowers Blood Pressure and Improves Serum Lipid Profile
with Less Oxidation and Glycation in Healthy Participants
Kyung-Hyun Cho, Suk-Jeong Kim
Yeungnam University, Gyeongsan, Korea
Objective: The aim of the present study was to investigate the long-term effects of policosanol supplementation
on blood pressure (BP) and the lipid profile in healthy Korean participants with pre-hypertension (systolic 120-139
mmHg, diastolic 85-89 mmHg).
Methods: This randomized, double-blinded, and placebo-controlled trial included 84 healthy participants who
were randomly assigned to three groups receiving 10 mg of policosanol, 20 mg of policosanol, or placebo for 24
weeks. The BP, lipid profile, and anthropometric factors were measured pre- and post-intervention and then compared.
Results: Based on an average of three measurements of brachial BP, the policosanol 20 mg group showed the
most significant reduction in average systolic BP (SBP) from 140±12 mmHg at week 0 to 126±13 mmHg at week
24 (p<0.0001). The policosanol 10 mg group showed a 4% reduction in SBP from 135 mmHg at week 0 to 128
mmHg at week 24 (p=0.016), whereas the placebo group showed no change in BP between weeks 0 and 24.The
policosanol 20 mg group also showed significant reductions in aortic SBP and DBP up to 9% (p=0.00057) and 8%
(p=0.004), respectively compared with week 0. Additionally, blood renin and aldosterone levels were significantly
reduced in the policosanol 20 mg group up to 63% (p<0.01) and 42% (p<0.05), respectively, at week 24. For the
blood lipid profile, the policosanol 10 mg and 20 mg groups showed significant reductions in total cholesterol (TC)
of around 8% (p=0.029) and 13% (p=0.0004), respectively, at week 24 compared with week 0. Serum HDL-C
level significantly increased up to 16% and 12% in the policosanol 10 mg (p=0.002) and 20 mg (p=0.035) group,
respectively. The policosanol 10 mg and 20 mg groups showed increases in % HDL-C/TC up to 24% (p=0.002)
and 28% (p=0.0005), respectively, at week 24, whereas the placebo group showed no notable change. After 24
weeks of policosanol consumption, lipoprotein functionality improved to be more anti-atherogenic; LDL showed
more anti-oxidant while HDL showed more anti-glycation properties.
Conclusions: These results suggest that long-term policosanol consumption simultaneously reduces peripheral
BP as well as aortic BP accompanied by elevation of HDL-C and % HDL-C in TC in a dose-dependent manner.
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C3-4.06
Innovative and Efficient Oral Delivery Method of APOA-1Milano Muteins Which Retain Anti-Atherosclerotic
and Anti-Inflammatory Properties
Roberto Giovannoni1, 5, Amanda Facoetti1, Elisa Chisci1, Serena Reggi3, Barbara Kutryb-Zajac2, Silvia Bombelli1,
Noemi Di Marzo1, Laura Farina1, Cristina Bianchi1, Roberto Perego1, Federica Avezza1, Massimiliano Cadamuro1,
5
, Luca Crippa1, Marialuisa Lavitrano1, Angela Bentivegna1, Biagio Eugenio Leone4, Ilaria Rivolta1, Donatella Barisani1, 5, Ryszard Tomasz Smolenski2, Gabriele Romano1
1. University of Milano-Bicocca, Monza, Italy, 2. Department of Biochemistry, Medical University of Gdansk,
Gdansk, Poland, 3. Plantechno srl, Vicomoscano, Italy, 4. Azienda Socio Sanitaria Territoriale Monza, Monza,
Italy, 5. International Center for Digestive Health (ICDH), University of Milano-Bicocca, Monza, Italy
Background. The management of modifiable risk factors exposure, in particular dyslipidemia, is the first line of
intervention in preventing cardiovascular events. HDLs have been demonstrated to have anti-inflammatory and
atheroprotective properties and, among HDLs, Apolipoprotein A-I (APOA-1), which promotes reverse cholesterol
efflux, has been deeply investigated for the great therapeutic potential, particularly emphasized for the naturally
occurring mutation APOA-1Milano (APOA-1M). Despite the high therapeutic potential of these molecules, their purification and delivery into the disordered organism is still limited by a very low efficiency in these processes.
Aim: To develop an efficient system of production and delivery of APOA-1 muteins without need of purification.
Methods and Results. Rice plants were genetically modified to express APOA-1M protein in their seeds. Protein
extract from transgenic rice seeds (the ‘APOA-1M rice milk’) was tested for functionality in vitro on THP-1 macrophages exposed to oxLDL. Protein extract from wild type rice seeds (the ‘WT rice milk’) was used as control. The
APOA-1M rice milk, but not the WT rice milk, significantly reduced expression of MCP-1 in oxLDL-loaded THP-1
macrophages in a dose-dependent manner and it promoted reverse cholesterol efflux in THP-1 macrophages.
The lack of toxicity and the tolerability of the orally administered APOA-1M rice milk was evaluated in healthy
mice. In an early-intermediate atherosclerotic mouse model (Apoe-/-mice fed with Western Diet for 8 weeks), 3
weeks of APOA-1M, but not the WT, rice milk treatment (15d, 5d/week, by oral gavage) significantly reduced area
of lipid deposition and lipids concentration at aortic arch (en face analysis). Moreover, the APOA-1M, but not the
WT, rice milk treatment reduced the hepatic CD68-positive cells and ameliorated the lipid management gene expression profile in liver of WD-fed Apoe-/-mice. Interestingly, all these findings were observed in mice still exposed
to WD during the therapeutic treatment.
Conclusion. The oral delivery of APOA-1M muteins, by means of genetically modified rice seeds extract, is
athero-protective and anti-inflammatory even if the organism is exposed to high fat diet during the treatment,
suggesting that this therapeutic approach could be effective in preventing and in counteracting atherogenic risk
factors.
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Late Breaking Clinical Trials

C3-5.01
Lp(a) and Cardiovascular Outcomes: an Analysis from the ODYSSEY OUTCOMES Trial
Vera Bittner1, Michael Szarek2, Philip E. Aylward3, Deepak L. Bhatt4, Rafael Diaz5, Zlatko Fras6, Shaun Goodman7,
Corinne Hanotin9, Robert Harrington8, J W. Jukema10, Virginie Loizeau9, Patrick Moriarty11, Angele Moryusef12,
Robert Pordy13, Matthew T. Roe14, Peter Sinnaeve15, Harvey D. White16, Doron Zahger17, Andreas Zeiher18, Ph G.
Steg19, Gregory Schwartz20
1. University of Alabama at Birmingham, Birmingham, AL, USA, 2. State University of New York, Downstate Medical Center, New York City, NY, USA, 3. South Australian Health and Medical Research Institute, Flinders University and Medical Centre, Adelaide, SA, Australia, 4. Brigham and Women’s Hospital Heart & Vascular Center
and Harvard Medical School, Boston, MA, USA, 5. Estudios Cardiológicos Latinoamérica, Rosario, Argentina,
6. University of Ljubljana, Ljubljana, Slovenia, 7. St. Michael’s Hospital, University of Toronto, Toronto, ON, 8.
Stanford University, Stanford, CA, USA, 9. Sanofi, Paris, France, 10. Leiden University Medical Center, Leiden,
Netherlands, 11. University of Kansas Medical Center, Kansas City, KS, USA, 12. Sanofi, Bridgewater, NJ, USA,
13. Regeneron Pharmaceuticals Inc., Tarrytown, NY, USA, 14. Duke Clinical Research Institute - Duke University,
Durham, NC, USA, 15. UZ Leuven, Leuven, Belgium, 16. Green Lane Cardiovascular Services Auckland City
Hospital, Auckland, New Zealand, 17. Soroka University Medical Center; Ben Gurion University of the Negev,
Beer Sheva, Israel, 18. Goethe Universitaet, Frankfurt am Main, Germany, 19. Assistance Publique-Hôpitaux de
Paris, Hôpital Bichat, Paris, France, 20. University of Colorado, Aurora, CO, USA
Background: Elevated lipoprotein(a) (Lp(a)) levels are associated with development of atherosclerosis and
incident ischemic cardiovascular events. The relation of elevated Lp(a) to risk of events after acute coronary
syndrome (ACS) is uncertain. Monoclonal antibodies (mAb) targeting proprotein convertase subtilisin/kexin type 9
(PCSK9) lower levels of Lp(a) and low-density lipoprotein cholesterol (LDL-C). >
Methods: The ODYSSEY OUTCOMES trial (NCT01663402) compared the PCSK9 mAb alirocumab with placebo
in patients with recent ACS (median time since index event 2.6 months) and LDL-C ≥70 mg/dL, non-high-density
lipoprotein cholesterol ≥100 mg/dL or apolipoprotein B ≥80 mg/dL despite high-intensity or maximum-tolerated
atorvastatin or rosuvastatin treatment. Patients were randomly assigned to subcutaneous alirocumab 75 mg or
placebo every 2 weeks. Alirocumab was blindly increased to 150 mg if LDL-C remained ≥50 mg/dL, and subsequently could be down-titrated or switched to placebo for LDL-C <15 mg/dL on 2 consecutive measures. The
primary efficacy endpoint was time to first major adverse cardiovascular event (MACE): coronary heart disease
death, nonfatal myocardial infarction, ischemic stroke or hospitalization for unstable angina. We conducted a prespecified secondary analysis to determine the relationship of Lp(a) at baseline, and its modification by assigned
study treatment, to the risk of MACE. Lipoprotein(a) was measured by immunonephelometry at Covance Central
Laboratory, at randomization (1-12 months after ACS), 4 and 12 months later, and at the final study visit. Baseline
Lp(a) levels were available in 18,250 participants (96% of the study population). Median (quartile 1-quartile 3)
Lp(a) concentration at baseline was 21 (7-60) mg/dL.
Results: We will present analyses of Lp(a) over time by both intention-to-treat and on treatment. The risk of
cardiovascular outcomes will be described as a function of baseline and post-randomization Lp(a) levels, adjusted
for simultaneous levels of LDL-C, using Lp(a) as a continuous variable and as a categorical variable.
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C3-5.02
Long-term Safety and Efficacy of Lomitapide in Patients with Homozygous Familial Hypercholesterolemia:
Three-Year Data from LOWER
James Underberg1, Christopher P. Cannon2, Dominique Larrey3, Lukas Makris4, Agnieszka Jurecka5, Dirk Blom6
1. NYU School of Medicine & NYU Center for Prevention of Cardiovascular Disease, New York, NY, USA, 2. Baim
Institute for Clinical Research, Boston, MA, USA, 3. CHU Montpellier, Montpellier, France, 4. Stathmi, Inc., New
Hope, PA, USA, 5. Aegerion Pharmaceuticals, Cambridge, MA, USA, 6. University of Cape Town, Cape Town,
South Africa
Objective: Lomitapide is a microsomal triglyceride transfer protein inhibitor indicated as adjunctive therapy
for adults with Homozygous Familial Hypercholesterolemia (HoFH). The Lomitapide Observational Worldwide
Evaluation Registry (LOWER), is an international, multicenter, observational registry, established to prospectively assess long-term safety and efficacy of lomitapide. This analysis examines 3 years of data among patients
enrolled in the registry.
Methods: As of March 1, 2017, 163 patients with mean age of 52.3 (SD 15.25) years were enrolled in LOWER.
Exposure duration was up to 47.1 months, with 72.4% of patients receiving the drug for >12 months and 38%
for 2-5 years. Mean dose was 10 mg (range 5 mg QOD-40 mg QD). Patients had a mean LDL-C of 375.7 mg/dL
untreated and 211.5 mg/dL treated at the time of lomitapide initiation.
Results: Based on the lowest LDL-C reported during follow-up 66.7% of patients experienced LDL-C reductions
> 50% and LDL-C was < 100 mg/dl and < 70 mg/dl in 67.9% and 42% of patients, respectively. For patients who
remained on lomitapide throughout the reporting period, LDL-C decreased by 42.6%, 42.9%, 40.7% and 47.2
% at months 6, 12, 18 and 36 respectively, from baseline. AEs were experienced by 74.1% of patients, with GI
disorders being the most common (45.1%). Diarrhea and nausea were the only AEs reported by >10% of patients.
Treatment-related events were reported in 53.7% of patients. Forty (24.7%) patients discontinued lomitapide
because of an AE. Serious AEs occurred in 19.1% of patients. Events of special interest comprised of GI events
(16%), hepatic events (15.4%), MACE (12.3%, resulting in 3 deaths), tumors (2.5%), pregnancies (1.2%). Peak
ALT and AST were normal in 34% of patients and ≥ 3x ULN in 22.3% (among which 5.1% had ≥ 5x - <10x ULN).
No cases of Hy’s Law were recorded.
Conclusions: Data from the 3 years of LOWER demonstrate safety consistent with Phase 3 trial; however, at a
lower incidence. No new safety signals have been identified. Similarly, lomitapide efficacy is consistent with Phase
3 trial but at lower median lomitapide doses. In addition, LDL-C lowering effect is maintained over the follow-up
period.
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C3-5.03
Phase 3 Evaluation of Bempedoic Acid Added to Ezetimibe in Patients with Elevated LDL-cholesterol
Receiving No Greater Than Low Dose Statins: CLEAR Tranquility
Christie M. Ballantyne1, Maciej Banach2, G.B. John Mancini3, Norman E. Lepor4, Jeffrey C. Hanselman5, Xin
Zhao5, Lawrence A. Leiter6
1. Baylor College of Medicine, Houston, TX, USA, 2. Medical University of Lodz, Lodz, Poland, 3. University of
British Columbia, Vancouver, BC, Canada, 4. Westside Medical Associates of Los Angeles, Beverly Hills, CA,
USA, 5. Esperion Therapeutics Inc., Ann Arbor, MI, USA, 6. Li Ka Shing Knowledge Institute, St. Michael’s Hospital, University of Toronto, Toronto, ON, Canada
Objective: Elevated low-density lipoprotein-cholesterol (LDL-C) is a major risk-factor for atherosclerotic cardiovascular disease (ASCVD); yet many patients cannot achieve adequate LDL-C levels despite treatment with
statins, in part because of inability to tolerate moderate or high dose statins. Even with ezetimibe many patients
are unable to achieve LDL-C goals. Bempedoic acid, a once-daily oral, first-in-class adenosine triphosphatecitrate lyase inhibitor lowers LDL-C by reducing hepatic cholesterol synthesis and up-regulating LDL receptors.
Bempedoic acid as an add-on to ezetimibe may provide a complementary means to lower LDL-C in patients not at
goal despite maximally tolerated statin therapy. CLEAR Tranquility (NCT03001076) evaluated the LDL-C-lowering
effect of bempedoic acid added to ezetimibe therapy in statin intolerant patients with elevated LDL-C and at high
risk for ASCVD.
Methods: Statin intolerant patients with LDL-C ≥ 100 mg/dL while taking no greater than the lowest approved
starting dose of statins, received ezetimibe 10 mg for 4 weeks prior to randomization. Patients remained on background statins and were randomized to receive double-blind bempedoic acid 180 mg (n=181) or placebo (n=88)
once daily added to ezetimibe for 12 weeks. The primary endpoint was percent change in LDL-C from baseline to
Week 12.
Results: Following 4-week treatment with ezetimibe, patients had baseline LDL-C of 127.6 ±29.8 mg/dL (mean
±SD). The least squares (LS) mean percent change in LDL-C from baseline to Week 12 for bempedoic acid vs.
placebo was -28.5% (p<0.001; –23.5% bempedoic acid, 5.0% placebo) when added onto background ezetimibe.
Mean LDL-C at Week 12 was 96.2 mg/dL for bempedoic acid vs. 128.8 mg/dL for placebo. Significant reductions for bempedoic acid vs. placebo were also observed for secondary endpoints non-high density lipoproteincholesterol (non-HDL-C) -23.6%, total cholesterol -18.0%, apolipoprotein B (apoB) -19.3% and high sensitivity
C-reactive protein (hsCRP) -31.0% (p < 0.001 for each). Bempedoic acid added onto ezetimibe was well tolerated
with similar rates as placebo of treatment-emergent adverse events, muscle-related adverse events and discontinuations.
Conclusion: Bempedoic acid may offer an additional oral therapeutic option complementary to background
ezetimibe in high risk patients requiring additional LDL-C lowering and unable to tolerate moderate or high dose
statins.
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C3-5.04
Apolipoprotein C-III Inhibition with Volanesorsen in Patients with Hypertriglyceridemia (COMPASS): a
Randomized, Double-Blind, Placebo-controlled Trial
Ionna Gouni-Berthold1, Veronica J. Alexander2, Andres Digenio3, Robert DuFour4, Elisabeth SteinhagenThiessen5, Steven Martin6, Patrick Moriarty7, Steven Hughes2, Daniel Gaudet8, Erik Stroes9, Alexis Baass4
1. University of Cologne, Cologne, Germany, 2. Ionis Pharmaceuticals, Carlsbad, CA, USA, 3. Akcea Therapeutics, Inc, Cambridge, MA, USA, 4. Institut de recherches cliniques de Montréal and Université de Montréal, Montreal, QC, Canada, 5. Charite - University Hospital Berlin -Hospital Lipidambulanz, Berlin, Germany, 6. Peterborough City Hospital, Cambridgeshire, United Kingdom, 7. University of Kansas Medical Center, Lawrence, KS,
USA, 8. Université de Montréal, Chicoutimi, QC, Canada, 9. Academic Medical Center, Amsterdam, Netherlands
Objective: Apolipoprotein C-III (apoC-III) is a key regulator of plasma triglyceride (TG) levels. Loss of function
mutations in APOC3 result in low TG levels and a reduction in cardiovascular risk. Elevated TG levels are associated with increased risk of pancreatitis and cardiovascular events.
The COMPASS randomized, multi-center, double-blind, placebo-controlled, 26-week, phase-III study evaluated
the effect of apoC-III reduction with volanesorsen, a second-generation antisense oligonucleotide, on fasting TG
levels in patients with hypertriglyceridemia.
Methods: Patients with fasting TG ≥500mg/dL, (n=113, mean ±SD, TG level 1261 ±955mg/dL) were randomized
2:1 to receive 300mg volanesorsen SC once a week or placebo, respectively for 26 weeks. Volanesorsen dosing
was changed to 300mg every 2 weeks or 150mg once weekly per protocol amendment at week 13.
Results: Patients treated with volanesorsen (n=75) achieved a 71.8%, 95% CI [-80.0, -63.6] reduction in TG
(p<0.0001) from baseline after 3 months of treatment (primary analysis time point), compared with a 0.8%, 95%
CI [-12.2, 10.7] reduction in placebo-treated patients (n=38). This represented a mean absolute reduction of 869
mg/dL in treated patients. In a subset of seven patients with familial chylomicronemia syndrome (FCS) whose
mean baseline TG levels were 2280 ± 973mg/dL, volanesorsen-treated patients (n=5) achieved a mean TG
reduction of 73.0 ± 13.9% from baseline, Treatment effects were sustained through 26 weeks of treatment in all
groups. There was also a statistically significant reduction (p=0.036) in pancreatitis events during treatment, with
5 events in 3 patients occurring in the placebo arm and none on the volanesorsen arm. One patient in the volanesorsen group had a pancreatitis event 3 months after last dose. The most common adverse event was injection
site reactions, occuring in mean of 23.5% of volanesorsen injections. There were no serious platelet events in
the study. There was one potentially related serious adverse event reported as serum sickness that occurred two
weeks after the last study dose.
Conclusions: In patients with hypertriglyceridemia, treatment with volanesorsen 300 mg SC once a week was
well tolerated and yielded a more than 70% reduction in triglyceride levels in HTG patients with or without FCS.
Funding for study was provided by Akcea Therapeutics.
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C3-5.05
Efficacy of Pemafibrate on Atherogenic Dyslipidemia: Results of a Pooled Analysis of Pemafibrate Phase
II/III Clinical Trials Compared with Placebo
Shun Ishibashi1, Hidenori Arai2, Koutaro Yokote3, 4, Eiichi Araki5, Hideki Suganami6, Shizuya Yamashita7, 8, 9
1. Division of Endocrinology and Metabolism, Department of Medicine, Jichi Medical University, Tochigi, Japan, 2.
National Center for Geriatrics and Gerontology, Aichi, Japan, 3. Department of Diabetes, Metabolism and Endocrinology, Chiba University Graduate School of Medicine, Chiba, Japan, 4. Department of Clinical Cell Biology and
Medicine, Chiba University Graduate School of Medicine, Chiba, Japan, 5. Department of Metabolic Medicine,
Faculty of Life Sciences, Kumamoto University, Kumamoto, Japan, 6. Clinical Data Science Department, Kowa
Company, Ltd., Tokyo, Japan, 7. Department of Cardiology, Rinku General Medical Center, Osaka, Japan, 8. Department of Community Medicine, Osaka University Graduate School of Medicine, Osaka, Japan, 9. Department
of Cardiovascular Medicine, Osaka University Graduate School of Medicine, Osaka, Japan
Objective: Pemafibrate (K-877) is now approved as an antihyperlipidemic in Japan. It is a novel selective PPARα
modulator (SPPARMα) that can be administered in microgram doses. The high selectivity for PPARα and modulation of the receptor is intended to provide positive risk/benefit. We present a pooled analysis of Phase II/III trials
that examined the efficacy of pemafibrate.
Methods: Datasets from placebo-controlled Phase II/III trials with treatment periods of ≥12 weeks were combined. To include ≥100 patients in each group, placebo (PBO) and pemafibrate 0.1, 0.2 and 0.4 mg/day (twice
daily) cohorts (PEM 0.1, PEM 0.2 and PEM 0.4, respectively) were pooled. Plasma lipids and apolipoproteins
were measured. HPLC was used to determine lipoprotein subfractions. Percent changes in these parameters
from baseline to Week 12 (last observation carried forward) in the pemafibrate groups were compared with PBO
using an analysis of covariance model with the baseline value as a covariate. Between-group differences of the
percent changes in fasting triglyceride levels were also examined in subgroups on 8 baseline characteristics (age,
sex, body mass index, presence of fatty liver, presence of type 2 diabetes, presence of metabolic syndrome, kidney function and concomitant statin treatment).
Results: Data were obtained from 1253 patients (298, 127, 584 and 244 in PBO, PEM 0.1, PEM 0.2 and PEM
0.4, respectively). Plasma triglyceride, RLP-C, VLDL-C and apoC-III levels significantly decreased in pemafibrate
groups in a dose dependent manner. Conversely, HDL-C and apoA-I levels increased in a biphasic manner.
Cholesterol content in small-size HDLs increased, while that in large-size HDLs decreased in a dose dependent
manner. There were no marked effects of the 8 baseline characteristics on TG reduction by pemafibrate.
Conclusions: This pooled analysis confirmed the efficacy profile of pemafibrate with regard to reduction of TGrich lipoproteins and increase of HDL-C.
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Table Percent changes in lipid parameters from baseline to Week 12 in the placebo and pemafibrate groups
Placebo
TG (mg/dL)
RLP-C (mg/dL)
VLDL-C (mg/dL)
ApoC-III (mg/dL)
HDL-C (mg/dL)
ApoA-I (mg/dL)
ApoA-II (mg/dL)
non HDL-C (mg/dL)
ApoB (mg/dL)
		

Pemafibrate (mg/day)
0.1

0.2

0.4

n

298

127

584

244

%Change

-0.6±1.9

-44.6±2.9***

-47.5±1.4***

-50.9±2.1***

n

130

126

208

186

%Change

20.7±3.6

-45.2±3.7***

-46.8±2.9***

-49.0±3.0***

n

124

127

212

168

%Change

7.4±2.8

-41.6±2.8***

-44.3±2.2***

-47.7±2.4***

n

234

126

522

186

%Change

2.7±1.4

-26.6±1.9***

-32.1±0.9***

-36.7±1.6***

n

298

127

584

244

%Change

1.4±0.9

16.8±1.3***

17.8±0.6***

15.8±1.0***

n

234

126

522

186

%Change

-0.2±0.6

4.7±0.8***

6.0±0.4***

5.8±0.7***

n

234

126

522

186

%Change

-0.5±1.0

16.2±1.3***

25.5±0.7***

29.7±1.1***

n

298

127

584

244

%Change

-2.0±1.0

-8.8±1.5***

-8.3±0.7***

-6.5±1.1**

n

234

126

522

186

%Change

-2.8±1.0

-4.7±1.4

-4.7±0.7

-1.3±1.1

LS mean±SEM. ** p<0.01, *** p<0.001 vs Placebo by analysis of covariance.

74

Abstracts, XVIII International Symposium on Atherosclerosis, Toronto, Canada, June 9 - 12, 2018

C3-5.06
Clinical Outcomes in Patients with Definite/Probable Familial Hypercholesterolemia (FH) or Severe
Hypercholesterolemia: the CANHEART FH Study
Leo Akioyamen1, 2, Jing Jia1, Anna Chu1, 2, Anam M. Khan1, Dennis Ko1, 2, 3, Jack V. Tu1, 2, 3
1. Institute for Clinical Evaluative Sciences, Toronto, ON, Canada, 2. University of Toronto, Toronto, ON, Canada,
3. Schulich Heart Centre, Sunnybrook Health Sciences Centre, Toronto, ON, Canada
Background: The contemporary population-based prevalence and clinical outcomes of patients with familial
hypercholesterolemia (FH) or severe hypercholesterolemia in Ontario, Canada is unknown.
Methods: Utilizing the Cardiovascular Health in Ambulatory Care Research Team (CANHEART) (www.canheart.
ca) database, created through linkage of 19 population-based health databases in Ontario, we identified patients
20-105 years as of January 1st 2011 who met the criteria for definite/probable FH using modified Dutch Lipid Clinic
criteria, or severe hypercholesterolemia (low-density lipoprotein ≥5mmol/L). Baseline patient lipid test results were
obtained from the Ontario Laboratory Information System. Information on pertinent cardiac risk factors and clinical
outcomes were ascertained through record linkage to health administrative databases. Adjusted 5-year hazard
ratios (HR) and 95% confidence intervals (CI) for cardiac, cancer and mortality outcomes were calculated for
those with FH and severe hypercholesterolemia compared to the general population without either condition.
Results: Baseline cardiac risk factor profiles, including lipids, were available for 4,242,001 cohort patients, of
whom 18,661 met the criteria for definite/probable FH (prevalence: 0.44% or 1 in 227). An additional 182,884
patients were classified as having severe hypercholesterolemia (4.31% or 1 in 23). There was significant variation in the incidence of various clinical outcomes, with both definite/probable FH and severe hypercholesterolemia
patients at elevated risk of acute myocardial infarction, coronary revascularization, ischemic stroke, carotid revascularization and peripheral vascular disease compared with the reference general population (Table). Amongst the
outcomes examined, patients with definite/probable FH were at highest risk for having undergone coronary revascularization (HR 2.46, 95% CI: 2.29-2.65). Patients with definite/probable FH had a lower incidence of cancer; and
all-cause mortality rates were not significantly different from the general population.
Conclusions: FH and severe hypercholesterolemia are relatively common in Ontario. Both patients with definite/
probable FH and severe hypercholesterolemia are at increased risk for cardiovascular events.
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C3-6

CIHR-ICRH Distinguished Lecturer / Stars of CSATVB

C3-6.05
Genetics of Hypertriglyceridemia: an Assortment of Polygenic Effects
Jacqueline S. Dron1, 2, Jian Wang1, Jyler R. Menard3, Henian Cao1, Adam D. McIntyre1, Robert A. Hegele1, 2, 4
1. Robarts Research Institute, Western University, London, ON, Canada, 2. Department of Biochemistry, Schulich
School of Medicine and Dentistry, Western University, London, ON, Canada, 3. Department of Physics and Astronomy, University of Waterloo, Waterloo, ON, Canada, 4. Department of Medicine, Schulich School of Medicine
and Dentistry, Western University, London, ON, Canada
Objective: Many studies have emphasized the complex genetic determinants contributing towards hypertriglyceridemia (HTG) in human individuals, including both rare and common single nucleotide variants (SNVs) in triglyceride (TG)-associated genes. Despite appreciating this spectrum of genetic influences, a comprehensive analysis
in HTG patients for rare and common SNVs, and copy-number variation (CNVs)—a type of variation with growing
implications in dyslipidemia—has not been reported.
Methods: Here, we concurrently assessed rare SNVs, CNVs, and the accumulation of common SNVs using a
polygenic risk score, in 377 Caucasian patients with severe HTG (TG ≥10 mmol/L). Each patient was sequenced
using our targeted next-generation sequencing (NGS) panel, LipidSeq, designed to sequence over 200 genomic
loci associated with dyslipidemia.
Results: We first screened for rare SNVs and CNVs in TG-associated genes (LPL, APOA5, APOC2, GPIHBP1, and
LMF1). We found that 20.2% of patients carried rare variants with likely large phenotypic effects; 2.7% of patients
carried bi-allelic rare variants, while the remainder carried at least one heterozygous rare variant. We then assessed each patient for an accumulation of common SNVs using a polygenic risk score. We identified that 29.4%
of patients had extremely high scores, indicating an excessive accumulation of common SNVs; while each common SNV has an individually small effect on TG levels, their cumulative influence may be enough to contribute
towards an HTG phenotype. Taken together, 49.6% of HTG patients had either a rare variant or polygenic burden
likely contributing towards their HTG phenotype, leaving 50.4% of patients without an apparent genetic basis.
When we performed this same analysis in a cohort of 503 healthy Caucasians from the 1000 Genomes Project,
only 15.1% of individuals had either a rare variant or polygenic burden, while 84.9% did not. Overall, HTG patients
are 5.5-fold (CI 95% 3.98-7.69; P<0.0001) more likely to carry a genetic factor linked to TG, compared to healthy
individuals.
Conclusions: Our study demonstrates the complex genetic determinants—both rare and common—underlying
severe HTG and provides some insight towards the prevalence of each genetic factor. As NGS technologies and
bioinformatic tools improve, the polygenic assortment of factors that contribute towards HTG will become even
more completely characterized.
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C3-6.06
Novel Anti-proteoglycan Antibody Inhibits Arterial Lipoprotein Retention and Prevents Cardiac
Hypertrophy in a Rat Model of Insulin Resistance
Yosdel Soto1, 2, Rabban Mangat2, Sandra Kelly2, Ana M. Vázquez1, Spencer D. Proctor2
1. Center for Molecular Immunology, Havana, Cuba, 2. University of Alberta, Edmonton, AB, Canada
Objective: Atherosclerosis is triggered by the arterial retention of ApoB-containing lipoproteins by proteoglycans
(PGs). In addition to LDL, remnant lipoproteins (including intestinal-derived chylomicron remnants) have emerged
as key contributors to atherosclerosis which has a major impact in insulin resistance and diabetes. Previously, we
characterized anti-atherogenic properties of a novel anti-PGs antibody (chP3R99) premised on an idiotypic vaccination effect. In this work we aimed to further assess the impact of chP3R99 on both arterial lipoprotein retention
and cardiac function during insulin resistance.
Methods: The inhibitory properties of chP3R99 antibody on lipoprotein retention was evaluated using an in-vitro
solid-phase assays and ex-vivo by confocal studies in carotids from insulin resistant rats (JCR:LA-cp) perfused
acutly with/without chP3R99 or immunized for five weeks (200 μg, once a week). Cardiac function was assessed
in immunized rats by echocardiography and western blot analysis.
Results: The chP3R99 antibody reduced (>50%) the retention of both LDL and remnant lipoproteins to a cultured
vascular extracellular matrix. Similarly, pre-perfusion of carotids from JCR:LA-cp rats reduced the retention of both
LDL (~60%) and remnants in a dose-dependent manner. The specific accumulation of chP3R99 antibody per se
was also verified in carotids by immunofluorescence. Surprisingly, 5-week immunization with chP3R99 not only
prevented the retention of both classes of lipoproteins but also reduced the development of cardiac hypertrophy
phenotypic in this rat model. Reduced cardiac hypertrophy was associated with a decreased expression of IL-4
and P-ERK 1/2 in heart tissue (p<0.05), along with increased levels of P-AKT relative to rats treated with the
isotype-matched antibody. We were also able to validate that immunization with chP3R99 induced an idiotypic
antibody cascade in rat sera containing anti-PGs antibodies. These findings suggest a protective role for both
acute and chronic (immunization) administration of the chP3R99 antibody to inhibit the development of both lipoprotein retention and cardiac hypertrophy in a rat model of insulin resistance.
Conclusions: chP3R99 anti-PGs idiotypic antibody provides an innovative approach to target cardiovascular
diseases.
Funding Source: This work was supported by the Heart and Stroke Foundation of Canada Grant-in-Aid and the
ISA Visiting Fellowship-2016 awarded to the presenting author.
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C3-9

HDL and Reverse Cholesterol Transport: Does it Still Matter?

C3-9.06
Rethinking Reverse Cholesterol Transport
Henry J. Pownall, Baiba K. Gillard, Corina Rosales, Antonio M. Gotto
Houston Methodist Research Institute, Houston, TX, USA
Objective: The Glomset/Ross model of reverse cholesterol transport (RCT) has segued into a model comprising
free cholesterol (FC) efflux from peripheral tissue to apo AI giving nascent (n) HDL, FC esterification by plasma
LCAT, and selective hepatic extraction of HDL-cholesteryl esters (CE) that are metabolized and excreted. In the
context of atheroprotection RCT provides a mechanism for FC transfer from arterial-wall macrophages to HDL for
hepatic disposal. We tested this model by identifying the fates of nHDL-[3H]FC, [14C]PL, and [125I]apo AI in serum
in vitro and in vivo.
Methods: Rates of association of nHDL-[3H]FC, [14C]PL, and [125I]apo AI with lipoproteins were determined by
vitro incubation of nHDL with serum for various times followed by FPLC analysis in which the eluant was counted.
The kinetics of clearance and the tissue accretion of nHDL were determined following injection of nHDL into mice
and counting aliquots of plasma and isolated tissue at various times.
Results: In vitro, nHDL-[3H]FC and [14C]PL transfer to HDL and LDL (t1/2 = 2-7 min); nHDL-[125I]apo AI transfers
solely to HDL (t1/2<10 min) and to the lipid-free form (t1/2 >480 min). In vivo, nHDL-[3H]FC and [14C]PL transfer
to liver (t1/2 ~ 2-3 min) whereas apo AI clears with t1/2 = ~460 min. Plasma nHDL-[3H]FC esterification is slow
(0.46%/h) compared to hepatic uptake. Phospholipid transfer protein stimulates nHDL-[14C]PL transfer to Huh7
hepatocytes.
Conclusions: nHDL-FC, PL, and apo AI enter different pathways in vivo (Figure). nHDL-[3H]FC and [14C]PL are
rapidly extracted by the liver via SR-B1 and spontaneous transfer; phospholipid transfer protein promotes PL
uptake. nHDL-[125I]apo AI transfers to HDL and to the lipid-free form, which can be recycled to nHDL formation.
Cholesterol esterification by LCAT is a minor process in nHDL metabolism. These findings will guide the design of
therapies that better mobilize peripheral tissue-FC to hepatic disposal.
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C3-9.07
Desmocollin 1 is Abundantly Expressed in Atherosclerosis and Impairs High-density Lipoprotein
Biogenesis
Hong Y. Choi, Isabelle Ruel, Adel Schwertani, Jacques Genest
Research Institute of McGill University Health Centre, Montreal, QC
Objective: The biogenesis of high-density lipoprotein (HDL) particles by cholesterol-laden foam cells in atherosclerotic lesions is crucial for the removal of excess cholesterol from the lesions. Impairment in the HDL biogenic
process contributes to the progression of atherosclerosis. The aim of this study is to identify novel cellular factors
regulating HDL biogenesis.
Methods: Methods and results are combined as written below.
Results: HDL biogenesis is a process of apolipoprotein (apo)-mediated solubilization of specific plasma membrane (PM) microdomains generated in cholesterol accumulated cells. We established a new method to isolate
PM microdomains interacting with the major HDL protein constituent, apoA-I. Lipidomic and proteomic analyses of
an isolated PM microdomain revealed that apoA-I binds to cholesterol-rich and desmocollin 1 (DSC1)-containing
microdomains. In this novel apoA-I binding microdomain, DSC1 binds and prevents apoA-I from interacting
with another PM microdomain created by adenosine triphosphate-binding cassette transporter A1 (ABCA1) for
the formation of HDL. Inhibition of apoA-I-DSC1 binding by silencing DSC1 expression or using DSC1 blocking
antibodies increases apoA-I accessibility to ABCA1-created microdomains and thus enhances HDL biogenesis.
Importantly, DSC1 is abundantly expressed in macrophages and human atherosclerotic lesions, suggesting that
DSC1 may contribute to cholesterol accumulation in atherosclerotic lesions by sequestering apoA-I and impairing
HDL biogenesis.
Conclusions: The binding of apoA-I to two functionally opposing PM microdomains, ABCA1 and DSC1 domains,
suggests that HDL biogenesis and PM cholesterol levels may be regulated by the relative abundance of the two
domains and that novel HDL biogenic therapies may be developed by targeting DSC1.
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C3-10

Type 2 Diabetes: A Persistent Challenge

C3-10.05
Nobiletin Corrects Intestinal Lipid Metabolism in Ldlr-/- Mice Fed a High-Fat Diet
Nadya M. Morrow, Dawn E. Telford, Brian G. Sutherland, Jane Y. Edwards, Murray W. Huff
Departments of Biochemistry and Medicine, and Robarts Research Institute, Western University, London, ON,
Canada
Objective: Diet-induced insulin resistance contributes to up-regulated intestinal de novo lipogenesis and cholesterogenesis, lipid accumulation, as well as perturbed intestinal lipoprotein secretion. Supplementation of the
citrus flavonoid nobiletin to a high-fat, high-cholesterol (HFHC) diet in low-density lipoprotein receptor knockout
mice (Ldlr-/-) prevents obesity, insulin resistance, hepatic steatosis, elevated plasma free fatty acids and dyslipidemia. Intriguingly, Ldlr-/- mice fed a HFHC diet, but not a chow diet, retain lipids in the jejunum even in the fasted
state. The addition of nobiletin to the HFHC diet prevents this fasting jejunal lipid accumulation. The objective of
the current study was to identify the mechanisms through which nobiletin prevents HFHC-induced intestinal lipid
accumulation.
Methods: Male Ldlr -/- mice were fed chow, HFHC (42% kcal fat, 0.2% cholesterol), or HFHC plus nobiletin (0.3%
w/w) (n=16/group) for 8 weeks. Plasma total cholesterol (TC), triglyceride (TG), and GLP1 levels were measured following a 6-hour fast and 2 hours after a 200µl olive oil gavage. Chylomicron production was measured
in 6-hour-fasted mice following an intraperitoneal injection of poloxamer-407 and an oral gavage of olive oil plus
14
C-triolein.
Results: Intestinal insulin signaling analyses, following a fasting/2hr-refeeding protocol revealed that nobiletin
increased FoxO1 phosphorylation and decreased mTOR phosphorylation, indicating improved insulin sensitivity. Gene expression in the jejunum of 6-hr fasted mice indicated that nobiletin decreased Srebf1c and increased
Atgl mRNA. Jejunal fatty acid synthesis and TG synthesis were decreased, whereas fatty acid oxidation was
increased. Compared to chow, HFHC increased fasting plasma TGs 4.6-fold, whereas nobiletin normalized fasting
plasma TGs. The incremental increase in plasma VLDL TG (0-2hr), post-olive oil gavage, was 7-fold greater in
nobiletin+HFHC fed mice compared to mice fed HFHC alone. Furthermore, the poloxamer-407 studies demonstrated that nobiletin+HFHC increased secretion rates of TG mass, TG radioactivity and apoB48. Nobiletin appears to increase plasma levels of GLP1, and likely GLP2, in both fasting and post-prandial states.
Conclusions: We conclude that nobiletin attenuates intestinal lipid accumulation through improved insulin sensitivity leading to decreased fatty acid and TG synthesis. Furthermore, following an oral fat load, nobiletin enhances
chylomicron secretion leading to a more rapid depletion of jejunal TG.
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C3-10.06
Investigation of the Role of Enteric Blood Flow in Mediating GLP-2 Stimulation of Triglyceride Mobilization
and Chylomicron Secretion in the Human Intestine
Changting Xiao1, Priska Stahel1, Satya Dash1, Cecilia Morgantini2, Gary F. Lewis1
1. University of Toronto / University Health Network, Toronto, ON, Canada, 2. Karolinska Institute, Stockholm,
Sweden
Objective: The small intestine retains triglycerides (TG) for a prolonged period of time following ingestion of a
fat-rich meal. Intestinal lipid stores are released upon receiving certain stimuli, including glucose ingestion, the
gut hormone glucagon-like peptide-2 (GLP-2) and sham fat feeding. A single dose of subcutaneous GLP-2 rapidly
mobilizes intestinal lipid stores originating from an earlier meal, for chylomicron secretion. The underlying mechanism is not known. GLP-2 has been shown in animals and humans to increase mesenteric blood flow that is
subject to regulation by nitric oxide (NO). In hamsters, NO synthase inhibitor attenuated GLP-2 stimulated chylomicron secretion. This study tests the hypothesis that GLP-2 mobilizes intestinal TG stores and stimulates chylomicron secretion through NO-mediated enhancement of intestinal blood flow in humans.
Methods: Healthy volunteers participated in a randomized, single-blind, cross-over study. Participants ingested a
high-fat formula followed, 7 hours later, by one of the following treatments: NO synthase inhibitor L-NMMA + GLP2 analogue teduglutide, normal saline + teduglutide, or L-NMMA + placebo, with assessment of enteric blood flow
and TG responses.
Results: Preliminary results indicate that teduglutide rapidly increased mesenteric blood flow and TG concentrations in plasma, in TG-rich lipoproteins, and most robustly in chylomicrons. L-NMNA attenuated teduglutideinduced increase in mesenteric blood flow without major effect on chylomicron secretion.
Conclusions: This suggests that GLP-2 mobilization of TG stores and stimulation of chylomicron secretion from
the human small intestine may be independent of NO-mediated increase in mesenteric blood flow and that other
mechanisms are as yet to be identified.
This study was supported by an operating grant from CIHR and by an Investigator Initiated Research from Shire
plc for study drug (teduglutide).
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C3-10.07
Obeticholic Acid Improves both Non-alcoholic Steato-Hepatitis and Atherosclerosis in Obese, Insulin
Resistant LDL-Receptor Knock-out Mouse
François Briand, Marjolaine Quinsat, Emmanuel Brousseau, Thierry Sulpice
Physiogenex SAS, Labege, France
Objective: Non-alcoholic steato-hepatitis (NASH) increases the risk of cardiovascular diseases (CVD) in metabolic syndrome. To evaluate drugs targeting both NASH and atherosclerosis, preclinical models exhibiting obesity, insulin resistance and atherosclerosis are needed. Here we used a nutritional approach to induce obesity,
insulin resistance and NASH in LDL-receptor knock out (LDL-r KO) mice to evaluate the effects of obeticholic acid
(OCA), a farnesoid X receptor agonist, on both NASH and atherosclerosis.
Methods: LDL-r KO mice were fed a control chow (CC) or a high fat/cholesterol/fructose (HFCF) diet for 16
weeks. After 6 weeks of diet, mice under HFCF diet were fed the same diet without (control) or with OCA at 25mg/
kg/day for 10 weeks. Biochemistry and liver/aorta histology analysis were performed at the end of treatment.
Results: Compared to CC mice, LDL-r KO HFCF mice showed higher body weight (CC: 30 ± 0.4 vs. HFCF: 37 ±
1.7g), HOMA-IR index of insulin resistance (CC: 5.5 ± 1.0 vs. HFCF: 19.3 ± 5.3 mM x µU/mL/22.5), plasma ALT
(CC: 87 ± 11 vs. HFCF: 208 ± 39 U/L) and plasma total cholesterol (CC: 2.6 ± 0.1 vs. HFCF: 11.1 ± 0.8 g/L) after
16 weeks of HFCF diet (all p<0.01). In the liver, HFCF mice had significantly higher triglycerides (CC: 46 ± 5 vs.
HFCF: 376 ± 66 nmol/mg protein) and total cholesterol (CC: 11 ± 1 vs. HFCF: 243 ± 52 nmol/mg protein) levels,
concomitant with hepatocyte ballooning, inflammation and fibrosis. LDL-r KO HFCF mice also showed advanced
atherosclerosis lesion area and lipid accumulation, and higher VCAM-1 expression (9-fold, 1.6-fold, and 2-fold
higher vs. CC, p<0.001).
Compared with control HFCF LDL-r KO mice, OCA significantly reduced plasma ALT and total cholesterol by 48
and 56%. OCA significantly reduced hepatic triglycerides and total cholesterol levels, by 45 and 64%, concomitant
with significant reduction in liver lesions. Significant reduction in atherosclerosis lesion area and lipid accumulation was also observed with OCA.
Conclusions: OCA improves metabolic disorders in LDL-r KO HFCF mice. The LDL-r KO represents a useful
model to evaluate the potential of novel drugs to reduce CVD risk in the context of NASH and metabolic syndrome.
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C3-11

Widening Impact of Thrombosis Treatment

C3-11.04
Association of D-dimer with the Risk of Mortality in Patients with Coronary Heart Disease
Qian Chen, Wenhua Ling
Sun Yat-sen University, Guangzhou, China
Objective: As the fibrinolysis-specific degradation product, D-dimer is sensitive to vascular thrombus. Previous
studies reported that levels of D-dimer were associated with the progression of diabetes and macrovascular complications. This study aims to evaluate the association between D-dimer at baseline and the risk of all-cause and
cardiovascular mortality among patients with coronary heart disease (CHD).
Methods: We measured D-dimer in 1362 patients aged 40 and older with angiographically confirmed CHD. Cox
proportional hazards model was used to estimate the association of D-dimer with the risk of mortality.
Results: During a median follow-up of 5.4 years, 95 deaths were recorded, including 56 deaths from cardiovascular diseases. After adjustment for conventional cardiovascular risk factors, higher D-dimer levels were independently associated with increased risk of mortality. Multivariable-adjusted hazard ratios (HR) of all-cause and cardiovascular mortality were 2.04 (95% CI, 1.17-3.56) and 2.13 (95% CI, 1.05-4.30), respectively, comparing the lowest
with the highest tertile of D-dimer concentrations. The restricted cubic spline further displayed a dose-response
association of D-dimer with the risk of mortality. Every standard deviation increase of D-dimer levels contributed
to about 12% (HR, 95%CI: 1.12, 1.02-1.24) and 15% (HR, 95%CI: 1.15, 1.03-1.30) increased risk of all-cause
and cardiovascular mortality, respectively. The positive association of D-dimer with the risk of mortality persisted
after excluding patients died within the first 6 months of follow-up. The addition of D-dimer to a model including
traditional cardiovascular risk factors resulted in significant improvement in the prediction of all-cause and cardiovascular mortality.
Conclusions: Elevated D-dimer is independently associated with higher risk of all-cause mortality and cardiovascular mortality in a population-based CHD cohort. It might be useful to incorporate D-dimer level into risk
stratification for greater risk of mortality among CHD patients.
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C3-11.05
Novel Interactions Between Complement Proteins and Hemostatic Factors in Venous Thrombus
Development
Saravanan Subramaniam1, 2, Kerstin Jurk2, Lukas Hobohm2, Sven Jäckel2, Mona Saffarzadeh2, Kathrin Schwierczek2, Philip Wenzel2, Florian Langer3, Christoph Reinhardt2, Wolfram Ruf2, 4
1. Blood Research Institute, Milwaukee, WI, USA, 2. Center for Thrombosis and Hemostasis (CTH), University
Medical Center of the Johannes Gutenberg University, Mainz, Germany, 3. Medizinische Klinik und Poliklinik,
Onkologisches Zentrum, Hubertus Wald Tumorzentrum–Universitäres Cancer Center Hamburg, Universitätsklinikum Eppendorf, Hamburg, Germany, 4. Department of Immunology and Microbial Sciences, The Scripps
Research Institute, La Jolla, CA, USA
Objective: Genetic dispositions leading to hyperactive complement are increasingly recognized as contributors
to vascular and thromboembolic disease. Though complement (C) factor 5 inhibitors are being used in preventing
thrombotic complications, the connections between complement and hemostatic systems are poorly understood.
Our present study is focused to investigate the distinct roles of complement proteins in venous thrombus development
Methods: We characterized C3-/- and C5-/- mice in tail bleeding assay, in vitro platelet activation and the flowrestriction IVC thrombosis model. Since thrombosis is dependent on both leukocytes and platelets, we quantified
platelet and leukocyte interaction and fibrin formation at the flow restricted vessel wall by intravital epifluorescent
microscopy. Given the complement regulation of blood monocyte TF activity, we analyzed whether TF expressed
by myeloid cells (TFf/fLysM-Cre+/-) is required for fibrin formation and is depend on the PDI (PACM31, PDI inhibitor)
following the IVC stenosis. Given the suggested role for complement C5 in monocyte TF activation dependent on
negatively charged phospholipids, we quantified PS exposure (AV+) on leukocytes (Gr-1+) in C5-/- mice. To explore
TF activation in human blood, we measured procoagulant activity in LPS-stimulated whole blood in vitro.
Results: C3-/- mice showed prolonged initial and total bleeding times, reduced thrombus size, fibrin and platelet
deposition in the IVC models, and diminished platelet activation in vitro. Early fibrin formation at the vessel wall
was dependent on PDI and TF expression by myeloid cells, but not NETs. In contrast, C5-deficient mice had no
apparent defect in initial hemostasis and vessel wall platelet deposition in vivo and platelet activation in vitro.
However, TF-dependent fibrin formation, PS exposure on adherent leukocytes, and thrombus size (48h IVC) were
significantly reduced in C5-/- mice. In vitro LPS model showed that the TF-dependent PCA was clearly reduced by
the PDI inhibitor Rutin or antibodies to C5 and C7, but not C9 that supports PDI-dependent TF activation in monocytes is under control of the complement cascade.
Conclusions: These data suggest that C3-dependent platelet activation and C5-dependent thiol-disulfide exchange and initial membrane perturbations specifically lead to prothrombotic TF activation on myeloid cells and
thus contribute to fibrin formation in thrombosis.
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C3-11.06
Endothelial-derived VWF, But Not Platelet-Derived, Exacerbates Atherosclerosis in Apoe-null Mice by
Promoting Platelet and Leukocyte Adhesion
Prakash Doddapattar, Nirav Dhanesha, Mehul R. Chorawala, Chandler Tinsman, Manish Jain, Manasa K. Nayak,
Janice M. Staber, Anil K. Chauhan
University of Iowa, Iowa city, IA, USA
Objective: von Willebrand factor (VWF) is synthesized by endothelial cells and megakaryocytes and is known to
contribute to atherosclerosis. In vitro studies suggest that platelet-derived VWF (Plt-VWF) is biochemically and
functionally different from endothelial cell-derived VWF (EC-VWF). We determined the role of different pools of
VWF in the pathophysiology of atherosclerosis.
Methods: Using bone marrow (BM) transplantation, we generated chimeric Plt-VWF, EC-VWF, and Plt-VWF
mice lacking ADAMTS13 in platelets and plasma (Plt-VWF/ADAMTS13-/-) on apolipoprotein-deficient (Apoe-/-)
background (n=10-12 mice/group). Controls were chimeric Apoe-/- mice transplanted with BM from Apoe-/- mice
(wild-type; WT) and Vwf -/-Apoe-/- mice transplanted with BM from Vwf -/-Apoe-/- mice (VWF-KO). Susceptibility
to atherosclerosis was evaluated in whole aortae and cross sections of the aortic sinus in female mice fed a high
fat “Western” diet for 14 weeks.
Results: VWF-KO, PltVWF, and Plt-VWF/ADATS13-/- mice exhibited reduced plaque size characterized by
smaller necrotic cores, reduced neutrophil and monocytes/macrophages content, decreased MMP9, MMP2, and
CX3CL1(C-X3-C Motif Chemokine Ligand 1)-positive area and abundant interstitial collagen (P<0.05 vs. WT or
EC-VWF mice). Atherosclerotic lesion size and composition was comparable between WT or EC-VWF mice.
Together these findings suggest that ECVWF, but not Plt-VWF, promotes atherosclerosis exacerbation. Furthermore, intravital microscopy experiments revealed that EC-derived VWF, but not Plt-derived VWF, contributes to
platelet and leukocyte adhesion under inflammatory conditions at the arterial shear rate
Conclusions: EC-VWF, but not Plt-VWF, contributes to VWF-dependent atherosclerosis by promoting platelet
adhesion and vascular inflammation. Plt-VWF even in the absence of ADAMTS13 (in platelet and plasma) was
not sufficient to promote atherosclerosis.
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EC-VWF mice exhibit increased platelet and leukocyte adhesion in carotid vessels under inflammatory conditions. All
mice were challenged with recombinant TNF 3.5 hours prior to visualization of platelet and leukocyte adhesion. A. Left-hand
side shows representative photomicrographs of adhering platelets (>30 s) at the common carotid artery and carotid bifurcation,
a lesion-prone site, as visualized by intravital upright microscope. Magnification= 100X. Right-hand side shows quantification
of the number of adherent fluorescent-labeled platelets (calcein green, AM labeled). B. Left-hand side shows representative
photomicrographs of adhering leukocytes (Rhodamine 6G labeled) at the common carotid artery and carotid bifurcation. Righthand side shows quantification of adhered leukocytes. Magnification= 200X. White lines delineate the arteries in A and B.
Arrows indicate adherent platelet and leukocyte. Data represent mean ± SEM. Each dot represents a single mouse. Statistical
analysis: Parametric one-way ANOVA followed by Sidak's multiple comparisons test. NS: non significant.
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C3-11.07
Apolipoprotein A-IV is an Endogenous Protective Factor for Atherothrombosis
Xiaohong R. Xu1, 2, 9, Yiming Wang1, 2, 3, Reheman Adili1, Lining Ju4, Christopher M. Spring1, Joseph W. Jin1, Hong
Yang2, 1, Pingguo Chen1, 3, Yan Yang3, 1, Xi Lei1, Yunfeng Chen5, 6, Reid C. Gallant1, Miao Xu1, 2, Miguel A. Neves2, 1,
Hailong Zhang2, Jina Song3, 1, Dan Zhang7, Naadiya Carrim3, 1, Guangheng Zhu1, Yi-Min She8, Terry Cyr8, Wenbin
Fu9, 7, Guoqing Liu10, Philip W. Connelly1, Margaret L. Rand11, Khosrow Adeli12, John Freedman13, 1, Jeffrey E. Lee2,
Patrick Tso14, Patrizia Marchese15, W. S. Davidson14, Shaun P. Jackson16, 15, Cheng Zhu4, 16, Zaverio M. Ruggeri15,
Heyu Ni1, 2, 3
1. St. Michael’s Hospital, Toronto, ON, Canada, 2. University of Toronto, Toronto, ON, Canada, 3. Canadian
Blood Services Centre for Innovation, Toronto, ON, Canada, 4. Coulter Department of Biomedical Engineering,
Petit Institute for Bioengineering and Biosciences, Georgia Institute of Technology, Atlanta, GA, USA, 5. Woodruff
School of Mechanical Engineering, Georgia Institute of Technology, Atlanta, GA, USA, 6. Department of Laboratory Medicine, Guangdong Provincial Hospital of Chinese Medicine, Guangzhou, China, 7. Guangzhou University
of Chinese Medicine, Guangzhou, China, 8. Centre for Biologics Research, Biologics and Genetic Therapies Directorate, HPFB, Health Canada, Ottawa, ON, Canada, 9. Department of Acupuncture and Moxibustion, Guangdong Provincial Hospital of Chinese Medicine, Guangzhou, China, 10. Institute of Cardiovascular Science, Peking
University Health Science Center, Beijing, China, 11. Division of Haematology/Oncology, The Hospital for Sick
Children, Toronto, ON, Canada, 12. Program in Molecular Structure & Function, The Hospital for Sick Children,
Toronto, ON, Canada, 13. Department of Medicine, University of Toronto, Toronto, ON, Canada, 14. Department
of Pathology and Laboratory Medicine, University of Cincinnati, Cincinnati, OH, USA, 15. Department of Molecular
and Experimental Medicine, The Scripps Research Institute, La Jolla, CA, USA, 16. Heart Research Institute, and
Charles Perkins Centre, The University of Sydney, Camperdown, NSW, Australia
Objective: Apolipoprotein A-IV (apoA-IV) is an abundant plasma protein that is synthesized in the small intestine
during lipid absorption. Its levels are inversely correlated with cardiovascular diseases but the roles of apoA-IV
in platelet activity and thrombosis, the major cause of heart attack and stroke, have not been explored. Platelet
αIIbβ3 integrins and their ligands are essential for thrombosis.
Methods: We isolated new potential ligands from plasma using latex beads coated with platelet β3 integrins, and
identified apoA-IV using mass spectrometry. We generated recombinant apoA-IV and its mutants. Flow cytometry,
western blot, biomembrane-force-probe assays, ELISA, postprandial assay, and a series of platelet functional
assays in vitro, FeCl3- and laser-injury intravital microscopy models and carotid artery thrombosis model in vivo,
and human studies were employed.
Results: We found that apoA-IV bound to αIIbβ3 on activated platelets. Using biomembrane-force-probe, we
detected the single-molecular binding force between apoA-IV and αIIbβ3. The affinity of apoA-IV-αIIbβ3 is 43%
of that between fibrinogen-αIIbβ3, and apoA-IV competitively inhibited fibrinogen-αIIbβ3 binding. ApoA-IV N-terminus aspartic acids 5/13 were required for αIIbβ3 binding, which is regulated by its C-terminus via intra-molecular interactions.
Recombinant apoA-IV inhibited human and mouse platelet aggregation and thrombus growth. Consistently, platelet aggregation and thrombosis were enhanced in mice lacking apoA-IV or human apoA-IV-depleted plasma, and
decreased in transgenic mice overexpressing apoA-IV. In vivo, apoA-IV significantly inhibited thrombus growth and
prevented stable vessel occlusion. The anti-thrombotic effect of apoA-IV was enhanced following the increasing
shear stress.
High fat diet induced postprandial platelet hyperactivity, and deficiency/decrease in apoA-IV levels enhanced this
process, whereas overexpressing apoA-IV had a protective effect. The rapid increase in apoA-IV secretion after
high fat consumption markedly attenuated postprandial platelet hyperactivity/inflammation. Importantly, we identified a circadian rhythm of apoA-IV in humans, with a peak at midnight and nadir around 06:00. Human apoA-IV
levels are negatively correlated with platelet aggregation and the risk of cardiovascular events throughout the day.
Conclusions: Thus, apoA-IV is a novel αIIbβ3 ligand and an endogenous thrombosis inhibitor, which establishes
a new link between lipoprotein metabolism and cardiovascular diseases. ApoA-IV also inhibits postprandial platelet hyperactivity and may be physiologically critical to slow down atherosclerosis.
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C3-12

Developmental Determinants of Atherosclerosis

C3-12.03
ApoB-Remnant Dyslipidemia and High-Fat Meal Intolerance Exacerbates Cardiometabolic Risk in
Overweight Children
Jacqueline Krysa, Donna Vine, Spencer Proctor
University of Alberta, Edmonton, AB, Canada
Objective: Cardiovascular disease (CVD) is proposed to develop in childhood and risk is exacerbated in obesity and the metabolic syndrome. However, the mechanisms explaining the etiologic link between early increases
in adiposity and the pathogenesis of CVD in childhood remain unclear. Traditionally, fasting total-cholesterol and
low-density lipoprotein cholesterol are used to identity children at risk of developing CVD, however these parameters do not reflect the subclinical risk and progression of CVD in children and levels are often normal in overweight/obese children.
Methods: Plasma apoB-remnant cholesterol is a lipid risk marker that is causally associated with end-stage
ischemic events and CVD in adults. Fasting plasma apoB48 can be used as a marker of remnant cholesterol.
High-fat meal intolerance (an accumulation of triglycerides and apoB48 following a high-fat meal) contributes
to atherogenesis and is an independent subclinical predictor of CVD risk. In adults, fasting plasma apoB48 can
strongly predict non-fasting or postprandial apoB48 following a high fat-meal challenge, demonstrating that elevated fasting apoB48 can be used as a biomarker of high-fat meal intolerance and CVD risk.
Results: Our laboratory has provided some of the first data to suggest that obese pre-pubertal children (9.8
years; n=78) have elevated fasting apoB48 remnants compared to healthy weight-aged matched controls (23.5 ±
1.1 versus 7.7 ± 0.5 ug/mL)1. We have also demonstrated in a large cross-sectional study in children (9.6 years;
n=570) that apoB48 remnants (and not classic lipid markers) are highly correlated with central adiposity2. Additionally, in a large prospective cohort (17.0 years; n=1045) we have shown that apoB48 remnants are significantly
elevated in adolescents with the metabolic syndrome (17.05 ± 8.14 versus 13.24 ± 5.41 ug/mL), and that apoB48
concentrations are higher in males (+31%) compared to females (+11%). Our preliminary data in lean children
(n=12) also indicates fasting apoB48 is highly correlated with postprandial apoB48, similar to results in adults with
apoB-remnant dyslipidemia.
Conclusions: Overall, our results demonstrate increased fasting and postprandial plasma apoB48-remnants are
elevated in overweight-obese youth and that early high-fat meal intolerance may serve as an early subclinical test
of exacerbated CVD risk in this population.
1

J Clin Endocrinol Metab. 2016Jul;101(7):2915-2;

2

Pediatr Obes. 2013Oct;8(5):376-84.
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C3-12.04
The Natural History of Phytosterolemia: Observations on its Homeostasis
David Mymin1, Gerald Salen2, Barbara Triggs-Raine1, Darrell J. Waggoner3, Thomas Dembinski1, Grant M. Hatch1
1. University of Manitoba, Winnipeg, MB, Canada, 2. Rutgers New Jersey Medical School, Newark, NJ, USA, 3.
University of Chicago, Chicago, IL, USA
Objective: Phytosterolemia is a rare genetic disease caused by mutation of the ABCG5/8 gene. Our aim was to
elucidate the natural history and homeostasis of phytosterolemia.
Methods: We analyzed a Hutterite kindred consisting of 21 homozygotes with phytosterolemia over a period of
two decades all of whom carried the ABCG8 S107X mutation and were treated with ezetimibe.
Results: Most of the subjects were asymptomatic and devoid of clinical stigmata. This suggests that, relative to
its true prevalence, phytosterolemia is a condition of low morbidity. All subjects responded to treatment with ezetimibe. Initial and post-ezetimibe (Final) levels of cholesterol and sitosterol were measured (Table). We found initial
levels to be inversely related to subjects’ ages as were percentage responses to ezetimibe therapy. There was
also a direct correlation between initial levels and percentage responses to ezetimibe.
Conclusions: We propose that an age-related change in cholesterol and sterol homeostasis occurs at puberty in
phytosterolemia due to high sterol and/or stanol levels causing feedback inhibition of sterol regulatory elementbinding protein (SREBP-2) processing. This would explain the well-documented depressed cholesterol synthesis
in phytosterolemia. It is also well-known that LDL-receptor activity is increased and this explains reduced LDL
levels and consequent reduction of plasma cholesterol and sitosterol levels. Downregulated SREBP-2 processing would be expected to also lower proprotein convertase subtilisin/kexin type 9 (PCSK9) levels and this would
explain high LDL- receptor activity. The above state could be termed disrupted homeostasis and the alternative,
seen mostly in children and characterized by hypercholesterolemia and hypersterolemia, simple homeostasis
(summarized in Figure).

The Hutterite Kindreda
Initial Data

Patient # Sex
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

M
M
M
F
F
F
F
M
M
F
F
F
M
M
M
M
F
F
F
M
F

Age

Sitosterol

(years)

(mg/dL)
32.8
42.8
44.7
16.4

1.7
2.6
2.7
4.5
5
7
7
10
10
10
12
14
14
17
18
21
23
31
37
48
54

b

27.5
33.0
14.1
22.1
18.4
18.6
30.3
19.0
13.0
21.8
13.2
11.7
21.3
24.6
10.9
15.6

Final Data
Cholesterol
(mg/dL)
353
368
363
411
402
272
359
167
139
318
278
338
188
164
189
186
167
294
254
257
210

Sitosterol
(mg/dL)
5.3
8.7
6.7
10.3
b

8.5
7.8
7.0
11.4
8.3
11.7
9.3
11.3
9.0
10.9
8.9

Hepatocyte

Plasma-postprandial

Cholesterol
(mg/dL)
121
130
179
139
b

129
136
164
139
124
136
152
118
167
139
158

c

c

7.2
15.3
4.3
10.8

142
170
133
210

a

In order of age at presentation
Patient deceased
c Data not available
F – female
M – male
b
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Simple homeostasis

Plasma-fasting
Max

Chylomicron
Remnants + recirculating
LDL

Min
Lipoproteins
undergoing
internalisation
and degradation

Disrupted homeostasis

STEROLS

VLDL

Max

Chylomicron
Remnants + recirculating
LDL

Min
Lipoproteins
undergoing
internalisation
and degradation

Plant sterol

STEROLS

VLDL

Cholesterol

Represents physiologic range of transcription factor SREBP-2 and its targets
LDL: low-density lipoprotein

HMGCR: 3-Hydroxy-3-Methylglutar yl-CoA Reductase
LDLR: Low-density lipoprotein receptor
PCSK9: Proprotein convertase subtilisin/kexin type 9
SREBP-2: Sterol regulatory element-binding protein member 2
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C3-12.05
Cardiovascular Risk in Obese Children and Hypercholesterolemic Children; a Wake-Up Call for
Paediatricians?
Dorothé M. Kusters1, Bart Koot2, Bert Wiegman2, Saskia Bouma1, John J. Kastelein2, Barbara A. Hutten2
1. VU Medical Center, Amsterdam, Netherlands, 2. Academic Medical Center, Amsterdam, Netherlands
Objective: Atherosclerosis initiates early in life, often during childhood. In some children, this process is accelerated owing to genetic or environment factors, such as familial hypercholesterolemia (FH) or obesity. It is well
known that children with FH exhibit an increased carotid intima-media thickness (c-IMT), a validated surrogate
marker of future cardiovascular disease. Therefore it is recommended to treat these children with cholesterollowering medication starting at the age of eight years. Obesity is strongly associated with a constellation of risk
factors for cardiovascular disease (CVD) and it has been shown that childhood obesity also confers a significant
risk for CVD events in adulthood. However, no clear recommendations exist as to the treatment of obesity related
risk factors during childhood. Therefore, we set out to explore the c-IMT of obese children, as compared to both
children with familial hypercholesterolemia and healthy controls.
Methods: In three cohorts (85 obese children, 171 children with FH and 75 healthy children; all 8-18 years of age)
we measured anthropometrics, lipid levels and c-IMT. By means of multivariable linear regression analysis we
compared c-IMT of obese children with c-IMT of children with FH and that of healthy controls.
Results: In obese children (mean age 14.4 ± 2.1 years, mean BMI SDS 4.06 ± 0.4), c-IMT was significantly
increased (mean c-IMT 0.476 ± 0.059 mm), not only as compared to healthy children (mean c-IMT 0.432 ± 0.040
mm, P< 0.001), but also as compared to children with FH (mean c-IMT 0.441 ± 0.046 mm, P< 0.001).
Conclusions: In this study, we have shown for the first time that obese children have a thicker c-IMT than children with FH. This unexpected finding suggests that clustering of risk factors exponentially increases the risk of
accelerated atherosclerosis already from a young age. It raises the question whether drug treatment for these risk
factors in obesity such as lowering cholesterol, might be justified. Further research should focus on additional imaging studies to learn more about the extent and progression of atherosclerotic abnormalities over time in children
with obesity, as well as its possible treatment options.

89

Abstracts, XVIII International Symposium on Atherosclerosis, Toronto, Canada, June 9 - 12, 2018

C3-12.06
Are Lipoprotein(a) Levels Constant over Time? A Follow-up Study of a Large Cohort of Children referred
to a Pediatric Lipid Clinic
Lotte M. de Boer, Michel H. Hof, Albert Wiegman, John J. Kastelein, Barbara A. Hutten
Academic Medical Center (AMC), Amsterdam, Netherlands
Objective: It is widely accepted that elevated levels of lipoprotein(a) (Lp[a]) are associated with an increased risk
for cardiovascular disease. In clinical practice, Lp(a) is often measured only once during life assuming that it does
not change nor fluctuate over time. However, several studies in adults have reported substantial within-person
fluctuations of Lp(a). We now evaluated, in a large cohort of children, if Lp(a) remains constant with increasing
age and determined the within-person fluctuation of Lp(a) levels.
Methods: All children that visited the pediatric Lipid Clinic of the Academic Medical Center (Amsterdam) between
1989 and 2017 were eligible. We included those children who were referred for a tentative diagnosis of inherited
dyslipidemia and who were under 18 at their first Lp(a) measurement. Since two different assays were used to
determine Lp(a) levels, a formula was used to account for this. Mixed models analysis were used to evaluate
changes over time and within-person fluctuations of Lp(a).
Results: We included 2813 children (mean [SD] age: 10.4 [3.6] years) with a median Lp(a) level of 185 mg/L
(IQR: 75-500 mg/L). In 1255 children, more than one measurement was available. Percental changes in Lp(a)
levels compared to a reference age of 10 years were 1.2% (95% CI: 0.8–1.5), 5.9% (95% CI: 4.2–7.7); 12.2%
(895 CI: 8.5–16) and 25.9% (95% CI: 17.7–34.6) at the age of 11, 15, 20 and 30 years, respectively. The Intraindividual variability was 37.4% (95% CI: 36.2–38.7), meaning that an individual fluctuates with 37.4% around his/
her true mean Lp(a).
Conclusions: Our results suggest that Lp(a) levels do not remain constant from childhood into adulthood: 1)
lp(a) levels increase (exponentially) with increasing age; and 2) Lp(a) fluctuates over time in the individual patient.
Measuring Lp(a) only once in life might therefore lead to over- or underestimation, resulting in over- or undertreatment in the future. Therefore, we recommend measuring Lp(a) more than once in order to more accurately assess
the Lp(a) level in the individual patient.
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C3-13

CETP: Agonism Versus Antagonism for CV Prevention

C3-13.05
Genetic Variation in the Cholesteryl Ester Transfer Protein (CETP) Gene Influences HDL Cholesterol
Levels and Clinical Outcomes in Sepsis
Mark Trinder, Kelly R. Genga, Julia Kong, Cody Lo, Mihai Cirstea, James A. Russell, Keith R. Walley, John H.
Boyd, Liam R. Brunham
University of British Columbia, Vancouver, BC, Canada
Objective: High density lipoprotein cholesterol (HDL-C) levels drop by up to 90% during severe infection and
systemic inflammation. We demonstrated that the magnitude of HDL-C decline during sepsis is one of the best
predictors of clinical outcome. However, the genetic mechanisms underlying HDL-C changes during sepsis are
largely unknown. We hypothesized that variation in genes involved in HDL metabolism would contribute to changes in HDL-C levels during sepsis.
Methods: We performed targeted re-sequencing of lipid-related genes in a cohort of 200 individuals admitted to
an emergency department with early evidence of infection. These patients had plasma lipids measured at the time
of their presentation and non-septic lipid levels determined by chart review. We also used the Vasopressin versus
Norepinephrine Infusion in Patients with Septic Shock Trial (VASST) cohort of 632 previously genotyped patients
to support genotype-outcome observations.
Results: The only gene significantly associated with change in HDL-C was CETP, in which a rare missense variant (rs1800777) conferred a significantly greater drop in HDL-C levels. rs1800777 patients had elevated levels of
CETP activity during sepsis, exacerbated declines in HDL longitudinally during hospitilization, and greater intraindividual decline in HDL (non-septic - emergency department presentation) relative to wild type patients. Carriers
of this variant also had worse clinical outcomes (i.e., mortality, organ failure, interventional support) compared to
wild type patients. In the VASST cohort, carriers of rs1800777 had significantly reduced 90-day survival. Because
individuals with rs1800777 had increased CETP activity, we investigated whether a predicted loss-of-function
(LOF) variant in CETP would have the opposite phenotype. Accordingly, patients heterozygous for the rs9930761
LOF variant had improved clinical outcomes and trended towards greater HDL than wild type patients.
Conclusions: Together, our results suggest CETP is a critical regulator of HDL and clinical outcomes during sepsis, which may have implications for novel sepsis therapeutics.
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Poster Presentations
P1:

Dyslipidemia: Lipids, Lipoproteins and Apolipoproteins

P1.001
Choline Dietary Supplementation Does Not Increase Atherosclerosis in Atherogenic Mouse Models
Paulina Aldana Hernández, Kelly-Ann Leonard, Nicole Coursen, Randal Nelson, Curtis Jonathan, Catherine Field,
René Jacobs
University of Alberta, Edmonton, AB, Canada
Objective: The aim of this study was to investigate the dietary relationship between choline metabolites and atherosclerosis in two different atherogenic, Ldlr-/- and Apoe-/-, mouse models.
Methods: A series of feeding trials were performed in Ldlr-/- and Apoe-/- male mice, aged 8-10 weeks. Mice randomly received control (0.1% choline), 5X choline- (0.5% choline), 10X choline- (1% choline), betaine- (0.1% choline
and 0.9% betaine) or TMAO- (0.12% TMAO) supplemented diet, up to 28 weeks. After the dietary intervention,
the animals were euthanized, and tissues and blood collected. Aortic atherosclerotic plaque area, plasma choline,
and lipid metabolites were quantified.
Results: In Ldlr-/- mice, dietary supplementation with 10X choline or TMAO increased plasma TMAO levels by
1.6- and 4.1-fold, respectively after 8 weeks. Meanwhile, after 16 weeks there was an increase to 2-fold at TMAO
supplementation. In Apoe-/- mice, plasma TMAO levels by 1.5-fold following 10X choline supplementation. Dietary
betaine supplementation did not influence plasma TMAO levels. Despite the increase in plasma TMAO levels,
dietary intervention did not alter atherosclerosis or plasma cholesterol levels in either mouse model.
Conclusions: In our study, high levels of dietary choline or TMAO supplementation did not influence atherosclerosis development. (Supported by CONACYT Mexico, NSERC and ALMA).

92

Abstracts, XVIII International Symposium on Atherosclerosis, Toronto, Canada, June 9 - 12, 2018

P1.002
High-density Lipoprotein Particle Diversity and Population Heterogeneity; Two Key Attributes That Shape
Molecular Diagnostics into Precision Medicine
Steven G. Fried, Scott W. Altmann
HDL Apomics, Allenhurst, NJ, USA
Objective: HDL is composed of a large variety of proteins encoded by >100 genes and ~200 distinct lipid species
in an undetermined number of combinations. Devising a molecular diagnostic strategy to capture this complexity
and quantitatively discriminate between the many distinct HDL particle subspecies is an important consideration
for discovery of clinically useful disease biomarkers. The objective of this research is to disassemble HDL particles into their molecular constituents and reconstitute this information into a paratope map for diagnostic measurements.
Methods: The ongoing characterization of the HDL proteome along with efforts to catalogue, categorize and map
them in a relational framework offers a vital organizational network for discovery and development of surrogate
markers of HDL particle subspecies. Establishing proteoform interactions through targeted antibody measurements that triangulate the location of particle epitopes will lead to biomarkers able to translate into clinical diagnostics.
Results: Informatic analysis has produced an HDL proteome index comprised of an extensive proteoform reference set resulting from isoforms, proteolytic products, amino acid modifications and cSNPs. Classifying HDL
particle subspecies using a combination of peptide assignment derived from mass spectrometry and a particle
epitope map based on antibody pairing provides an extensive collection of unique HDL measurements that will
articulate a more precise molecular origin of disease pathophysiology.
Conclusions: Current HDL measurements are proving insufficient to drive a Precision Medicine model for treating CAD. Diagnostic approaches that do not, on a granular level, examine HDL particle diversity and population heterogeneity overlook considerable insights to be gleaned from such analysis. Next generation molecular
diagnostics that address these two related HDL parameters will form the basis for a deeply informative individual
health profile and better match those individuals with effective treatments, present and future.
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P1.003
Effects of Lipoprotein(a) on Plasma Clot Formation and Lysis in vitro
Michael B. Boffa1, Matthew J. Borelli1, Marlys L. Koschinsky2
1. The University of Western Ontario, London, ON, Canada, 2. Robarts Research Institute, London, ON, Canada
Objective: Elevated plasma concentrations of lipoprotein(a) (Lp(a)) (> 125 nmol/L) are an independent, likely
causal, risk factor for the development of a variety of atherothrombotic disorders including coronary heart disease,
ischemic stroke, and peripheral arterial disease. However, the mechanisms by which Lp(a) mediates its harmful
effects remain to be precisely defined. Lp(a) consists of a lipoprotein moiety very similar to low density lipoprotein
(LDL), covalently linked to the unique glycoprotein apolipoprotein(a) (apo(a)). Apo(a) contains domains homologous to the key fibrinolytic proenzyme plasminogen. Accordingly, it has been hypothesized that Lp(a) contributes
to atherothrombotic disease in part by inhibiting fibrinolysis. Indeed, previous studies by us and others have
demonstrated that apo(a) can inhibit clot lysis in vitro and in vivo. There are multiple therapies currently in the clinic
or in development that can substantially reduce plasma Lp(a) levels. The objective of the current study was to
examine if these reductions would translate into an effect on fibrinolysis.
Methods: Lp(a) (containing a 16-kringle apo(a) isoform) and LDL were purified from fresh human plasma by
density gradient ultracentrifugation followed by ion exchange chromatography. A 17-kringle recombinant apo(a)
species was expressed in mammalian cells and purified from cell-conditioned medium by lysine-Sepharose affinity chromatography. In vitro clot lysis assays were performed using 1/3 diluted plasma from healthy volunteers with
Lp(a) levels < 10 nmol/L. The plasma was supplemented with Lp(a), apo(a), or LDL at 0, 20, 50, 100, 150, or 200
nmol/L. Clotting was initiated by the addition of 10 mM CaCl2 and 0.01% rabbit thromboplastin. Lysis was initiated using 2 nmol/L tissue-type plasminogen activator. Clot formation and lysis was monitored turbidometrically at
37˚C.
Results: Apo(a) dose-dependently prolonged clot lysis time by almost 3-fold, while neither Lp(a) nor LDL had any
effect. Addition of Lp(a) or LDL did not blunt the antifibrinolytic effect of apo(a). Interestingly, Lp(a) reduced clotting
time in a dose-dependent manner, by a maximum of 20%.
Conclusions: Varying Lp(a) concentrations over a pathophysiologically-relevant range does not influence plasma
clot lysis time in vitro. However, an antithrombotic effect of pharmacological Lp(a) lowering may be exerted at the
level of clot formation.
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P1.004
High Density Lipoprotein Mediated Protection of Macrophages against Apoptosis Requires Scavenger
Receptor Class B Type 1 Activity and Sphingosine-1-Phosphate
Kevin Chathely, Leticia González, Bernardo L. Trigatti
McMaster University, Hamilton, ON, Canada
Objective: Prevention of macrophage apoptosis in advanced atherosclerotic lesions can help stop atherosclerosis progression to vulnerable plaques. High density lipoprotein (HDL) can protect macrophages from apoptosis
that has been induced by a variety of agents. We hypothesize that this is the consequence of the sphingolipid,
sphingosine-1-phosphate (S1P), specifically carried by HDL, and transferred to S1P receptor 1 (S1PR1) on the
cells via the HDL receptor, scavenger receptor class B type 1 (SR-B1).
Methods: Apoptosis was induced in murine peritoneal macrophages from wild type and different knockout mice
with the ER stress inducing agent tunicamycin or UV radiation. Apoptosis was measured by terminal deoxynucleotidyl transferase mediated dUTP nick end labeling (TUNEL).
Results: Treatment of cells with HDL protected them against apoptosis induced by either tunicamycin or by UV
radiation. In contrast, pre-treatment of HDL with S1P lyase, which irreversibly cleaves S1P, eliminated the ability of HDL to protect macrophages. Inhibition of SR-B1’s lipid transport activity reduced HDL dependant protection against apoptosis. Furthermore, HDL dependent protection against apoptosis was prevented when the S1P
receptor S1PR1 was knocked out.
Conclusions: These results suggest that the HDL mediated protection of macrophages against apoptosis may
involve SR-B1 mediated delivery of S1P from HDL to the S1PR1. Understanding the mechanisms by which HDL
elicits atheroprotective signalling in macrophages will provide insight into new targets for therapeutic intervention
in atherosclerotic disease.
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P1.005
Inhibitors of Lysosomal Neuraminidases 1 and 3 as Potential Candidates for Treating Atherosclerosis
Ekaterina P. Demina1, Victoria Smutova1, Anne Fougerat1, Tialin Guo2, Chunxia Zou2, Taeko Miyagi3, Muriel Laffargue4, Christopher W. Cairo2, Alexey V. Pshezhetsky1
1. Division of Medical Genetics, Sainte-Justine University Hospital Research Center, University of Montreal, Montreal, QC, Canada, 2. Alberta Glycomics Center, Department of Chemistry, University of Alberta, Edmonton, AB,
Canada, 3. Departments of Cancar Glycosylation Research, Institute of Molecular Biomembrane and Glycobiology, Tohoku Pharmaceutical Universityy, Tohoku Pharmaceutical University, Sendai, Japan, 4. 4 Institut National
de la Santé et de la Recherche Médicale (INSERM), UMR 1048, Institute of Metabolic and Cardiovascular Diseases, Toulouse, France
Objective: Atherosclerosis is a chronic vascular disease characterized by lipid retention and inflammation of the
vessel wall. The disease starts with the uptake by resident macrophages of atherogenic modified low-density lipoproteins (LDL) resulting in formation of arterial fatty streaks and eventually, atheromatous plaques. Desialylation,
i.e. removal of terminal sialic acid residues from glycan chains of surface glycoproteins and glycolipids, has been
previously recognized as an important factor modulating molecular and cellular recognition as well as cellular
signaling pathways. Increased plasma sialic acid levels or reduced sialylation of LDL and proteins on the aortic
endothelium have been associated with atherosclerosis and coronary artery disease in human patients but the
mechanism underlying this association has been never explored.
In the current study, we investigated the hypothesis that neuraminidases (Neu) present on the surface of hematopoietic cells and/or arterial endothelium contribute to development of atherosclerosis by removing sialic acid
residues from glycan chains of LDL glycoproteins and glycolipids.
Methods: LDL were purified from blood of healthy volunteers by density gradient centrifugation and desialylated by incubation with purified recombinant human Neu1 or Neu3.We used either a Apolipoprotein E (ApoE) KO
mouse strain or ApoE KO crossed with homozygous Neu1, Neu3 or Neu4 KO mice. At the age of 16 weeks, mice
were sacrificed and tissues and blood were collected.
Results: Our results demonstrate that in vitro desialylation of a major LDL glycoprotein, Apolipoprotein B 100,
by human Neu 1 and 3 increases the uptake of human LDL by cultured human macrophages, but not by hepatocytes. It also leads to increased accumulation of LDL in the aortic wall of mice. We measured progression of
atherosclerotic lesions in the heart of the murine model of atherosclerosis, ApoE KO mice, as well as in ApoENeu1DKO and ApoENeu3DKO or ApoE mice treated with specific inhibitors of these enzymes. Our results showed
significant delays in formation of fatty streaks in the aortic root without affecting the plasma cholesterol and LDL
levels.
Conclusions: Together, our results suggest that Neu 1 and 3 trigger the initial phase of atherosclerosis, formation
of aortic fatty streaks, by reducing sialylation of LDL and increasing their uptake rate.
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P1.006
Identification of Regions in PCSK9 Important for Its Secretion
Shijun Deng1, 2, Hongmei Gu1, 2, Adekunle Alabi1, 2, Dawei Zhang1, 2
1. Department of Pediatrics and Biochemistry, University of Alberta, edmonton, AB, Canada, 2. Group on the Molecular and Cell Biology of Lipids, University of Alberta, Edmonton, AB, Canada
Objective: Proprotein convertase subtilisin/kexin-type 9 (PCSK9) promotes degradation of low-density lipoprotein
receptor (LDLR) and increases plasma levels of LDL cholesterol (LDL-C), leading to increased risk of cardiovascular disease. PCSK9 is mainly synthesized in the liver, secreted into the plasma, and then promotes hepatic
LDLR degradation. Plasma PCSK9 levels are positively associated with LDL-C levels. Thus, inhibition of PCSK9
secretion appears to be a promising therapeutic target. However, the molecular mechanism of PCSK9 secretion is
unknown.
Methods: Cell Culture and Transfection, PCR, Plasmid Construction, Site-Directed Mutagenesis, Transformation,
Western Blotting
Results: We found that mutant PCSK91-455, in which amino acids from 456 to the end (amino acid 692) were
deleted, was secreted from cells efficiently. On the other hand, when amino acids from 441 to the end were
removed, the mutant PCSK91-440 could not be secreted from the cells. Further mutagenesis studies revealed that
deletion of amino acid residues from 449 to the end had no effect on PCSK9 secretion, while removal of amino
acid residues from 447 to the end essentially eliminated PCSK9 secretion.
Conclusions: Our study indicates the important role of the C-terminal PCSK9 in its secretion.
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P1.007
The Role of Adiponectin in Macrophage-mediated Cholesterol Efflux and HDL Biogenesis
Karina Gasbarrino, Anouar Hafiane, Stella Daskalopoulou
McGill University, Montreal, QC, Canada
Objective: Adiponectin is an anti-inflammatory and anti-atherogenic adipokine that is strongly and positively correlated with circulating HDL levels. Adiponectin exerts its effects through two receptors, AdipoR1 and AdipoR2,
which are found highly expressed on macrophages. Recently, we demonstrated that decreased adiponectin-AdipoR activity is associated with atherosclerotic plaque instability. However, the role of this pathway in macrophagemediated cholesterol efflux, a crucial process in atherogenesis, remains poorly investigated. Herein, we examined
the effect of adiponectin on cholesterol efflux from human THP-1 macrophages, elucidated its kinetics, and investigated its role in HDL biogenesis.
Methods: Adiponectin dose-dependent (0.1 to 60 μM) and time-dependent (0.5 to 24 hours) cholesterol efflux studies were performed in 3[H]-cholesterol labeled human THP-1 macrophages in the presence of apoA-1.
Intracellular cholesterol species were measured by thin layer chromatography. Following efflux studies, the HDL
fractions within media were concentrated (10kDa cut-off filter) and subjected to analytical FPLC and 2D-PAGGE
technique to reveal HDL species. Lentiviral shRNA experiments are being performed to determine the contribution
of each adiponectin receptor in promoting cholesterol removal.
Results: Adiponectin, in the presence of apoA-1, stimulated a specific increase in macrophage-mediated cholesterol efflux in a dose-dependent and time-dependent manner. Kinetics analysis revealed that when increased
doses of apoA-1 were incubated in the presence of adiponectin, this resulted in higher cholesterol efflux and
increased Km efficiency with greater velocity (Km=1.76±0.80 µM, Vmax=9.76±1.17 efflux/24h) when compared to
apoA-1 alone (Km=4.32±1.41 µM, Vmax=8.54±0.98 efflux/24h). This was associated with a significant decrease in
intracellular free cholesterol and cholesterol ester content in THP-1 macrophages in the presence of adiponectin
and apoA-1 when compared to apoA-1 alone (P<0.01). The FPLC cholesterol profiles and 2D-PAGGE analyses
demonstrated that in the presence of adiponectin and apoA-1 there was increased generation of nascent HDL
(nHDL) particles (pre-β and α-HDL species) during the process of cholesterol efflux, compared to apoA-1 alone.
Conclusions: In addition to promoting macrophage cholesterol efflux in vitro, adiponectin can modulate HDLapoA-1 biogenesis, by increasing the generation of nHDL particles. These findings suggest that adiponectin may
be of potential therapeutic value in the modulation of HDL’s protective role in atherosclerosis.
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P1.008
A Novel Method to Quantify the Biological Activity of Modified HDL
Akemi Kakino1, 2, Yoko Usami3, Sayaka Horiuchi1, Yoshiko Fujita1, 4, Tatsuya Sawamura1, 4
1. Department of Physiology, Shinshu University School of Medicine, Matsumoto, Japan, 2. Institute for Biomedical Sciences, Shinshu University, Matsumoto, Japan, 3. Department of Laboratory Medicine, Shinshu University
Hospital, Matsumoto, Japan, 4. Research Center for Next Generation Medicine, Shinshu University, Matsumoto,
Japan
Objective: HDL has been recognized as a lipoprotein which suppresses atherosclerosis. Recent studies, however, have suggested that the qualitative abnormality of HDL, as well as quantitative abnormality, may promote
atherosclerosis. That is, modified HDL increased in patients with coronary artery disease and acts on blood
vessels via lectin-like oxLDL receptor-1 (LOX-1). There is also a report that modified apolipoprotein A-I (apoAI),
an apoprotein of HDL, accumulates in atheroma lesion of blood vessels. In these circumstances, technological
development of the modified HDL measurement is crucial. However, it has been difficult to conquer the strong
nonspecific reaction of HDL to plastic plates. This study aimed to develop a novel method to measure modified
HDL as LOX-1 ligands.
Methods:
1.	 The binding of various modified HDL to LOX-1 was examined by using an enzyme-linked immunosorbent
assay (ELISA) with recombinant LOX-1 and anti-apoAI antibody.
2.	 To develop a reliable standard, a fusion protein consisting of an anti-LOX-1 single-chain variable fragment
and the human apoAI fragment was constructed.
3.	 The modified HDL activity in the healthy volunteer plasma was measured with the ELISA method.
Results:
1.	 It has been found that LOX-1 bound to copper-oxidized HDL (oxHDL), hypochlorous acid (HClO) modifiedHDL, 4-hydroxynonenal (HNE) modified-HDL and carbamylated HDL (ca-HDL), but not to native HDL.
Therefore, by using this measurement system, it is possible to measure various modified HDL which express biological activity via LOX-1.
2.	 The fusion protein of anti-LOX-1 antibody and apoAI fragment, as the measurement standard, bound immobilized LOX-1 and could be detected by anti-apoAI antibody. The binding curves to LOX-1 from different
preparations of the fusion protein were almost identical, while those of oxHDL preparations were significantly varied, suggesting better quality control of the fusion protein as the standard to measure modified HDL.
3.	 Modified HDL in human plasma was detectable by the method developed in this study.
Conclusions: The novel sandwich enzyme immunoassay by using recombinant LOX-1 and anti-apoAI antibody
has been developed to measure the circulating levels of modified HDL, which would open a new avenue to evaluate the quality of HDL related to cardiovascular disease.
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P1.009
Proteomic Profiling and Functional Study Between the Left and Right Ventricles in Rat Heart
Julius Ryan D. Pronto, JungJoo Kim, Jin Han, Nari Kim
NLRL for Innovative Cardiovascular Engineering, Cardiovascular and Metabolic Disease Center, Inje University,
BUSAN, Korea
Objective: Differences of the left ventricle (LV) and right ventricle (RV) have been described across different species, and the emergence of large-scale omics data revealed differences down to the molecular level. However,
differences in proteins involved in excitation-contraction coupling need further consideration. The present study
aims to provide a molecular basis for the differences in contractile properties between LV and RV myocytes.
Methods: In this study, we characterized the rat interventricular proteome by 1D-LC-MS/MS, and expression level
of the protein of interest was then verified by immunoblotting. Ca2+ transient and sarcomere shortening analyses
were also performed on isolated rat cardiomyocytes.
Results: The proteomic analysis revealed 728 unique proteins; 47 of these were differentially expressed between
the ventricles. Interestingly, the abundance of sarcoplasmic reticulum (SR) Ca2+ release protein ryanodine receptor 2 (RyR2) was higher in the RV than in the LV, and this was verified by immunoblotting. Other Ca2+ handling
proteins in the SR, such as FKBP12.6, SERCA2a, and phospholamban (PLB) also showed higher protein expressions in the RV. However, PLB phosphorylation appeared to be higher on the Thr17 residue of PLB in the LV,
which activates Ca2+ reuptake by SERCA2a. Ca2+ transient analysis showed shorter time to peak and faster Ca2+
decay in LV myocytes than RV myocytes. RyR2 inhibition by 10 µM ryanodine, and this significantly reduced time
to peak in LV, but not in RV. Sarcomere shortening also showed show greater contractility in LV myocytes, but RV
myocytes displayed shorter shortening and relaxation times.
Conclusions: Taken together, variations in protein levels of SR Ca2+ handling proteins could explain the differences in Ca2+ handling and contractile properties between LV and RV myocytes. Differences in protein expression
could be useful in improving therapeutic strategies for region-specific cardiomyopathies such as heart disease
caused by arteriosclerosis.
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P1.010
Fenofibrate and Atorvastatin Have Opposite Effects on the Vascularization and Characteristics of Visceral
Adipose Tissue in New Zealand White Rabbits
María Luna-Luna, Andrea Mondragón-García, Armando Medina-Cruz, Óscar Pérez-Méndez
Instituto Nacional de Cardiología “Ignacio Chávez”, Mexico, DF, Mexico
Objective: To determine the effect of fenofibrate and atorvastatin on vascularization of the visceral adipose tissue
in New Zealand white rabbits.
Methods: Rabbits (n=6/group) received during two months, 0.33 or 2.6 mg/Kg/d of atorvastatin or fenofibrate,
repectively. Plasma lipids were monitored. The visceral adipose tissue (VAT) was dissected and quantified. The
expression of genes related with vascularization, VEGF-A and TGF-β, as well as TNF-α were determined by qPCR in
VAT. Histological slices were stained by hematoxilin and eosin to determine the size of adipocytes. The marker of
angiogenesis, PECAM-1 was determined by immunohistochemistry.
Results: The cholesterol from atorvastatin group was lower after treatment (48.20 ± 6.30 vs 28.72 ± 6.82 mg/dL,
p<0.05); in the same way, triglycerides from fenofibrate group decreased (66.60 ± 7.52 vs 50.07 ± 9.14, p<0.05).
The mass of VAT from fenofibrate group was lower compared with the controls (15.94 ± 1.52 vs 30.50 ± 1.52 g/kg,
p<0.05). Despite of the lack of effect of atorvastatin on VAT mass, this drug was associated with larger adipocytes
(64%) with respect to the control group. The gene expression of VEGF-A from fenofibrate group was twice and 88%
higher that control and atorvastatin groups, respectively. The marker of angiogenesis PECAM-1 was increased
(10%) in the fenofibrate as compared control group.
Conclusions: Fenofibrate enhanced the VEGF-A gene expression and PCAM-1, whereas VAT total mass decreased. In contrast, atorvastatin increased the adipocyte size without any effect on vascularization markers.
These results suggest that the cardiovascular fenofibrate benefits in patients with insulin resistance and type 2
diabetes (T2D) is associated with an improvement of VAT functionality. By contrast, the statins have been associated with accelerated apparition of T2D in high-risk subjects and these effects may be consequence of an
increase in the size of adipocytes and an inadequate blood supply altering the secretory pattern of VAT.
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P1.011
Inhibition of PRMT3 Activity Selectively Prevents LXR-driven Transcription of Hepatic Lipogenic Genes in
vivo
Joya E. Nahon, Christianne Groeneveldt, Miranda Van Eck, Menno Hoekstra
Leiden Academic Centre for Drug Research, Leiden University, Leiden, Netherlands
Objective: Agonists for the liver X receptor (LXR) are considered promising therapeutic moieties in cholesteroldriven diseases by promoting cellular cholesterol efflux. However, current clinical application of these agents is
hampered by the concomitant LXR-induced activation of a lipogenic transcriptional network, leading to hepatic
steatosis. Recent studies have suggested that protein arginine methyltransferase 3 (PRMT3) may act as a selective co-activator of LXR activity. Here we verified the hypothesis that PRMT3 inhibition selectively disrupts the ability of LXR to stimulate lipogenesis, while maintaining the capacity of LXR to modulate cholesterol homeostasis.
Methods: A combination of the LXR agonist T0901317 and palm oil was administered to C57BL/6 mice to maximally stimulate LXR and PRMT3 activity, in absence and presence of the allosteric PRMT3 inhibitor SGC707.
Results: Treatment with the PRMT3 inhibitor SGC707 did not negatively influence the T0901317/palm oil induced
upregulation of the cholesterol efflux genes ABCA1 and ABCG1 in peritoneal cells. In contrast, SGC707 treatment
was associated with a significant decrease in the hepatic expression of the lipogenic gene FAS (-64%; p<0.01).
A similar trend was observed for ACC (-56%) and SCD1 expression (-43%). This obstruction of lipogenic gene
transcription coincided with a significant 2.3-fold (p<0.01) decrease in liver triglyceride content as compared to the
T0901317 and palm oil treated control group.
Conclusions: Inhibition of PRMT3 activity by SGC707 treatment selectively impairs LXR-driven transcription of
hepatic lipogenic genes, while the positive effect of LXR stimulation on cholesterol efflux pathways is maintained.
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P1.012
Prg4 KO Mice are Protected from High Fat Diet-induced Metabolic Disruptions
Joya E. Nahon1, Menno Hoekstra1, Sander Kooijman2, Miranda Van Eck1
1. Leiden Academic Centre for Drug Research, Leiden University, Leiden, Netherlands, 2. Division of Endocrinology, Department of Medicine, Leiden University Medical Center, Leiden, The Netherlands, Leiden, Netherlands
Objective: Proteoglycan 4 (Prg4) is highly expressed in metabolic tissues. The proteoglycan is a target gene for
the nuclear receptor peroxisome proliferator receptor gamma which acts as metabolic switch. So, our aim was to
investigate the function of Prg4 in metabolism.
Methods: Male Prg4 knock-out (KO) mice and wild-type (WT) littermates were challenged with a obesogenic
high fat diet (45% kcal lard fat) for 16 weeks. To stimulate the development of a diabetic phenotype, 10% fructose
water was provided. Mice were subjected to an oral glucose tolerance test to investigate glucose handling. Flux
studies with glycerol [3H]oleate-labeled VLDL-like particles were performed to determine the uptake of triglyceride-derived fatty acids in metabolically active organs.
Results: No significant difference in body weight was observed between both groups. However, both plasma
triglyceride levels (-16%; p<0.05) and hepatic triglyceride levels (2.3-fold decrease, p<0.001) were decreased in
Prg4 KO mice as compared to WT mice. The decreased hepatic steatosis in Prg4 KO mice is most likely driven
by decreased de novo lipogenesis, as judged by the significantly reduced expression of lipogenic genes ACC
and SCD1 (-21% and -38%; p<0.05) and a similar hepatic uptake of the radiolabeled triglyceride-derived fatty
acids. White adipose tissue of Prg4 KO mice showed decreased uptake of triglyceride-derived fatty acids (-46%;
p<0.05). The expression of CD68 and MCP1 was lower in Prg4 KO adipose tissue as compared to that of WT
controls (2.9- and 5.1-fold decrease; p<0.01), indicating reduced adipose tissue inflammation. The favorable white
adipose tissue phenotype in Prg4 KO mice as compared to WT mice coincided with improved glucose handling
during an oral glucose tolerance test (AUC: -29%; p<0.05).
Conclusions: Prg4 KO and WT mice have a similar obesogenic potential, however Prg4 KO mice are protected
from high fat diet-induced metabolic disruptions.
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P1.013
ChREBP Beta Induces Different Regulation in the Expression of Its Target Genes in Liver and Adipose
Tissues
Sandra M. Ramírez Meza1, Montserrat Maldonado González1, Zamira H. Hernández Nazará1, Erika Martínez
López1, Lucía de la Cruz Color1, Elizabeth D. Ruelas Cinco1, Saúl Ocampo González2, Inocencia G. Ramírez
López1, Dulce M. González González1, Bertha Ruíz Madrigal1
1. Universidad de Guadalajara, Guadalajara, JAL, Mexico, 2. OPD HOSPITAL CIVIL DE GUADALAJARA, Guadalajara, JAL, Mexico
Objective: An increase in de novo lipogenesis (DNL) for an excess of carbohydrate consumption is a key factor for
the development of obesity (OB), insulin resistance (IR) and Type-2 Diabetes (T2D). Many studies have identified
important roles of proteins expressed in specific tissues which are predictors for alterations in the transcriptional
regulation of lipogenic and glycolytic genes. Carbohydrate Responsive Element Binding (ChREBP) is a transcription factor that has two isoforms (α and β) which exert significant control over metabolic pathways and participate
in the development or protection of metabolic diseases.
The objective of this study was to analyze the mRNA expression levels of ChREBPα and ChREBPβ and target
genes in hepatic tissue (HT), omental and subcutaneous adipose tissue (OAT and SAT) of well-characterized
individuals with normal weight (NW) overweight (OW), Type I OB (OBI) and OB with IR (OB+IR).
Methods: The expression levels of ChREBPα, ChREBPβ, Liver-Pyruvate Kinase (LPK), Fatty Acid Synthase
(FAS), Acetyl-CoA Carboxylase (ACC1) and Glucose-transporter 4 (GLUT4) were determined by real-time PCR
in HT, OAT and VAT biopsies of subjects undergoing cholecystectomy surgery with OW, OBI and OB+IR vs NW in
addition to the correlation with biochemical and anthropometric parameters.
Results: Based on the expression levels of NW: in HT, an increase of ChREBPβ was found in OB+IR, ChREBPα
showed a decrease in OW. LPK increased significantly in OBI vs OW, whereas ACC1 increased in all groups; In
OAT, ChREBPα, ChREBPβ and target genes decreased in all groups. GLUT4 presented statistically significant
differences in OB+RI vs OW; In SAT, ChREBPβ, FAS and GLUT4 decreased their expression in all groups. While
ACC1 increased in OBI and OB+RI.
Conclusions: In the HT of OBI and OB+RI, ChREBPβ, but not ChREBPα is profoundly upregulated. This upregulation is closely linked to impaired metabolic. In OAT and SAT of all groups, ChREBPβ is downregulated, like
GLUT4 in OAT of OB+IR. LPK shows a direct link between glucose metabolism in the regulation of lipogenesis in
OB. ChREBPβ in TH has greater regulation on ACC1 than FAS, whereas in both adipose tissues FAS has higher
regulation activity than ACC1 for this isoform.
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P1.014
Development of an Effective and Rapid qPCR for Identifying Human ChREBPα/β Isoforms in Hepatic and
Adipose Tissues
Sandra M. Ramírez-Meza1, Montserrat Maldonado_González1, Zamira H. Hernández-Nazara1, Erika Martínez
López1, Saul Ocampo-González2, Jose R. Torres-Baranda1, Dulce M. González-González1, Bertha Ruíz-Madrigal1
1. Universidad de Guadalajara, Guadalajara, JAL, Mexico, 2. OPD Hospital Civil de Guadalajara “Fray Antonio
Alcalde”, Guadalajara, JAL, Mexico
Objective: Most quantitative real-time PCR (qPCR) detection methods use two types of chemistries to measure
the expression levels of carbohydrate response element binding protein (ChREBP) isoforms, hydrolysis probes
for ChREBPα and SYBR Green for ChREBPβ. Hydrolysis probes are not available to determine the ChREBPβ
isoform since there is no reported sequence of the site in which exon 1b is spliced to exon 2.
The aim of this study was to develop a qPCR assay based only on hydrolysis probes for both ChREBP isoforms.
Liver and adipose tissue biopsies from patients undergoing elective cholecystectomy surgery were used to perform qPCR.
Methods: Most quantitative real-time PCR (qPCR) detection methods use two types of chemistries to measure
the expression levels of carbohydrate response element binding protein (ChREBP) isoforms, hydrolysis probes
for ChREBPα and SYBR Green for ChREBPβ. Hydrolysis probes are not available to determine the ChREBPβ
isoform since there is no reported sequence of the site in which exon 1b is spliced to exon 2
Results: The qPCR designed for ChREBPα and ChREBPβ showed good efficiency (95.50%, on average), high
reproducibility, and a strong linear correlation (R2 ≥ 0.99) for tissues tested. HRM analysis confirmed the specificity
of the primers for each of the ChREBP isoforms and the result of this assay matched (100%) with the outcomes
obtained by sequencing and qPCR. Also, we obtained the ChREBPβ sequence showing exon 1b spliced to exon
2, bypassing exon 1a (except 3 nucleotides), and retaining the remainder of the ChREBPα exons.
Conclusions: Based on the use of hydrolysis probes, our method can efficiently identify the expression of both
ChREBP isoforms (α and β) and this assay is fast and effective. Furthermore, we determined the sequence
showing exon 1b spliced to exon 2, which allowed the design of primers and probes specific for ChREBPβ. Thus,
the comparability of the qPCR results using a single chemistry (hydrolysis probes) to discriminate between both
ChREBP isoforms, was possible.
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P1.015
Lipid profile, Oxidative Stress & Anti-Oxidative Status of Paraoxonase Enzyme: Comparative Approach in
Nepalese Obese & Non-obese People
Bijay Subedi1, Sujan Parajuli2, Suresh K. Thapa3
1. School of Health & Allied Sciences, Pokhara University, Pokhar-Lekhnath, Nepal, 2. Padma Nursing Home Pvt.
Ltd, Pokhara Lekhnath, Nepal, 3. Fewa City Hospital & Research Centre, Pokhara Lekhnath, Nepal
Objective: We investigated the relationship between lipid profile, total peroxide (measure of oxidative stress) &
serum paraoxonase (HDL associated) aryl esterase activity (measure of antioxidative status) in non–obese and
obese Nepalese people
Methods: Anthropometric variables including BMI, serum lipids, total peroxide and PON ARA were measured in,
and compared between, consenting age-matched (33.75±0.82 yrs.) non-obese (n=105) and obese (n=105) subjects. The data are as mean±SE.
Results: The concentrations of total cholesterol (obese 188.63±6.71 Vs non-obese 147.56±3.24, mg/dl, p<0.001),
triglycerides (obese 189.12±9.96 Vs non-obese 134.53±6.69, mg/dl, p<0.001) and LDL cholesterol (obese
109.97±6.06 Vs non-obese 75.75±2.90, mg/dl, p<0.001) were significantly high in obese subjects. Serum PON
ARA (obese 124.23±9 Vs non-obese 184.10±13.80, µmol/min/ml, p<0.01) and HDL (obese 40.82±0.66 Vs nonobese 44.88±1.19, mg/dl, p<0.01) were significantly lower and total peroxide level (obese 19.29±0.54 Vs nonobese 12.77±0.25, µmol H2O2/liter, p<0.001) was higher in obese than in non-obese. Negative correlation found
between PON ARA and total peroxide level confirms the relation between paraoxonase activity and lipoprotein
lipid-peroxidation.
Conclusions: The findings suggest an increase in the level of bad cholesterol along with reduced level of good
cholesterol, increase level of oxidative stress in obesity, which is associated with a decrease in HDL-PON activity
and increased risk of atherosclerotic diseases among people with obesity in least developed country, Nepal. This
study would suggest guiding the development of policies to reduce the burgeoning issue of obesity & thus the
burden of metabolic syndrome & non-communicable diseases in least developed country in Asia, like Nepal.
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P1.016
HDL Functionality in Individuals with Acute Coronary Syndrome (ACS) and Its Modulation with Statin
Therapy
Himani Thakkar, Vinnyfred Vincent, Ambuj Roy, R Lakshmy, Archna Singh
All India Institute of Medical Sciences, New Delhi, DL, India
Objective: Functionality of HDL is attributed to the heterogeneity in its structure, composition and physiochemical
properties. We hypothesised that HDL functionality is more important in providing anti-atherogenic effects than
HDL quantity represented by HDL-cholesterol (HDL-C) levels. Objective of the study was to investigate the functionality of HDL, its associated enzymes and their modulation with statin therapy in individuals with ACS.
Methods: Statin naïve ACS (N=90) and control subjects (N=50) were enrolled in the study. Antioxidative activity of
HDL was evaluated by dihydrorhodamine (DHR) based fluorescent cell free assay. HDL2/3 levels were measured
by precipitation method using dextran sulphate, heparin and manganese chloride. Paraoxonase and arylesterase
activity of PON1 enzyme were assessed by spectrophotometric methods using paraoxon and phenyl acetate as
substrates respectively. Lecithin cholesterol acyl transferase (LCAT) activity was estimated by LCAT activity assay
kit (Roar Biomedical). HDL subfraction distribution, antioxidative activity, PON1 and LCAT activity were investigated after 6 months of statin therapy in ACS subjects (N=70).
Results: Subjects with ACS had significantly lower HDL Antioxidative activity (56±15AU) compared with control
subjects (82±7.1AU). Similarly activity of HDL associated enzymes paraoxonase (66.2±31.8 vs 111.3±61.3 IU,
p<0.0001), arylesterase (73.48±19.44 vs 104.6±28.64 U/ml, p<0.0001 and LCAT (1.24±0.14 vs 1.4±0.16 AU,
p<0.0001) were also significantly lower in ACS subjects compared to control subjects. HDL2/3 ratio was significantly higher in ACS subjects (1.45±0.48) as compared to controls (1.03±0.30) which correlated significantly with
decreased HDL antioxidative (p=0.0037) and paraoxonase activity (p=0.0058). Though there was no significant
difference in HDL-C levels, significant increase in ApoA-I (p=0.001), HDL antioxidative (54.9±15.9 vs 72.1±14.5
AU, p<0.0001), paraoxonase (59±30.7 vs 75±44.3 IU, p<0.0001) and LCAT activity (1.4±0.25 vs 1.64±0.27 AU,
p<0.0001) was observed after six months of statin therapy.
Conclusions: Independent of plasma HDL cholesterol levels, activity of HDL associated enzymes known to have
antiatherogenic activity were significantly impaired in ACS subjects. Altered HDL subfractions also might be a
contributing factor for decreased HDL functionality in ACS patients. In the present study HDL functionality was
significantly improved after statin therapy despite absence of significant changes in HDL-C levels.
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P1.017
Lipoprotein(a) as a Predictor of Stenotic Coronary Atherosclerosis Regardless of Immune Status and
Inflammation
Olga Afanasieva, Narek Tmoyan, Elena Klesareva, Oxana Razova, Marat Ezhov, Sergei Pokrovsky
FSBI National Medical Research Center of Cardiology of MoH of Russia, Moscow, Russia
Objective: To study the role of lipoprotein(a) [Lp(a)] in the development of atherosclerosis, depending on the immune status characteristics and inflammation markers in patients under 65 years.
Methods: The study included 129 patients aged from 30 to 65 years with different degrees of atherosclerotic lesions of carotid and coronary arteries but without significant lesions of lower limbs arteries. All patients got statins.
The average age was 56.1±8.2 years, 34 (26%) were female. Lipids, Lp(a), titer of autoantibodies (aAbs) against
Lp(a) and LDL, blood cells and C-reactive protein (CRP) were determined in all patients.
According to the presence or absence of stenotic atherosclerosis of carotid or coronary arteries, all patients were
divided into 4 groups: I - isolated carotid artery disease (n=15), II - isolated coronary artery disease (n=35), III atherosclerosis of carotid and coronary arteries (n=45). Patients without stenotic atherosclerosis of coronary and
carotid arteries formed the control (n=34).
Results: Patients with isolated and combined carotid atherosclerosis were older than patients in the control group
and patients with coronary atherosclerosis. There were more women in the control and I group. Other characteristics of the groups did not significantly differ. The Lp(a) level (median; 25;75%, mg/dl) was significantly higher
in patients groups II (19.9; 9.6; 69.4) and III (24; 7.8; 75.3), than in patients of group I (16.8; 7.8; 61.8) or control
(12.1; 4.1; 21.2), p<0.05.
The number of leukocytes as well as monocytes, neutrophils and CRP level were higher in patients of group
II and significantly higher in group III comparing with control. There was a trend to increased titer of IgG aAbs
(M±SE, o.u.) against oxidized Lp(a) and LDL in group II - 0.45±0.03 and 0.59±0.03 and group III - 0.47±0.03 and
0.68±0.05 compared to the control (0.40±0.02 and 0.55±0.04).
According to the multivariate analysis, only male gender, age, HDL-C and Lp(a) were predictors of stenotic atherosclerosis of coronary arteries, but not blood cells and CRP.
Conclusions: Lp(a) level is a key factor for the development of stenotic atherosclerosis of coronary arteries before 65 years, regardless of lipid levels, immune status characteristics and CRP.
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P1.018
Hepatic Cholesterol Dysregulation in SR-B1/ApoE dKO Mice
Ting Xiong, Pei Yu, Paul Lebeau, Richard C. Austin, Bernardo L. Trigatti
McMaster University, Hamilton, ON, Canada
Objective: Mice lacking the HDL receptor, SR-B1, and apolipoprotein E (SR-B1/ApoE dKO mice) develop atherosclerosis spontaneously both in the aortic sinus and extensively in coronary arteries and is accompanied by
myocardial infarction, cardiac dysfunction and premature death by 8 weeks of age. SR-B1/ApoE dKO mice exhibit
increased levels of cholesterol associated with VLDL and LDL–sized lipoproteins compared to apoE KO littermate controls. In this study, we sought to investigate hepatic cholesterol regulation in SR-B1/apoE dKO mice as
compared to apoE KO littermate controls in order to gain an understanding of the factors driving altered plasma
lipoprotein levels which may contribute to the unique CA atherosclerosis and MI phenotype in these mice.
Methods: SR-B1-/-ApoE-/- (dKO) and littermate control SR-B1+/+ApoE-/- (ApoE KO) mice were fed normal chow
diet. A second cohort of dKO mice were treated with rosuvastatin or saline through daily i.p. injections for two
weeks.
Results: DKO mice exhibited reduced hepatic mature SREBP-2 protein levels compared to ApoE KO mice.
Paradoxically, however, HMG-CoA reductase and PCSK9 mRNAs were elevated in livers of dKO mice compared
to ApoE KO controls, while SREBP2 and LDLR mRNA levels were unchanged. Plasma PCSK9 protein levels
were increased while hepatic LDLR protein levels were substantially reduced in dKO mice compared to ApoE KO
controls. Upon treatment with rosuvastatin, hepatic LDLR and PCSK9 mRNA levels were substantially increased
with increased plasma PCSK9 protein levels and decreased hepatic LDLR protein levels. Rosuvastatin treatment
was also accompanied by increased levels of plasma cholesterol and apoB48 but not apoB100 associated with
VLDL-sized lipoproteins. Two currently known apoB48 receptors, LRP1 and apoB48 receptor, were not significantly different in the livers of rosuvastatin treated- compared with saline treated- dKO mice.
Conclusions: Cholesterol homeostasis appears to be impaired in livers of SR-B1/ApoE dKO mice, which exhibit
increased PCSK9 and LDLR gene expression levels, despite reduced mature SREBP-2 protein. Treatment with
rosuvastatin in the dKO mice increased SREBP2 regulated gene expression levels further. However, these were
accompanied by decreases in hepatic LDLR protein, and increases in plasma cholesterol and apoB48 levels.
Further studies need to be done to address the mechanism(s) of increased plasma apoB48 level.
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P1.019
Endogenous LDL Cholesterol Ester Hydroperoxides Regulate Cholesterol Metabolism via LXRα-IDOLLDLR Axis
Huiyong Yin, Shuyuan Guo
Shanghai Institutes for Biological Sciences, Shanghai, China
Objective: Elevated levels of low density lipoprotein cholesterol (LDL-C) represents a major risk factor for atherosclerotic cardiovascular diseases (CVD). Oxidized cholesterol esters (oxCEs) in LDL have been implicated in
CVD but the underlying mechanisms remain poorly defined. We aimed to study the roles of oxCEs in regulation of
cholesterol metabolism.
Methods: Using a targeted lipidomic approach, we demonstrated that levels of oxCEs in human plasma were
significantly elevated in patients with different types of CVD, especially in myocardial infarction (MI). We prepared
a major endogenous oxCE, ch-13(c,t)-HpODE, and used it as a representative for CE hydroperoxides (CEOOH)
to study their roles on cholesterol metabolism.
Results: We showed that CEOOHs increased plasma cholesterol level through inhibiting the cholesterol uptake
in liver and macrophages via LXR-IDOL-LDLR pathways. Conversely, knockout of LXRα or LDLR in mice blunted
the inhibitory effects of CEOOHs on cholesterol uptake. Interestingly, ch-13(c,t)-HpODE treatment had no effect
on the transcription of LXRα but upregulated the protein level through attenuating the ubiquitination.
Conclusions: This study identified a novel molecular mechanism by which cholesterol levels are regulated by a
novel class of endogenous LXRα activators, which have potential therapeutic values for CVD.
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P1.020
Distinct Roles of Dietary Fat and Sugar in the Development of Obesity, Insulin Resistance,
Atherosclerosis and Cardiac Dysfunction in LDL Receptor Knockout Mice
Laís R. Perazza1, 2, Noemie Daniel1, 2, Marie Julie Dubois1, 2, Geneviève Pilon1, 2, Patricia Mitchell1, 2, Khai Le
Quang1, Dominic Lachance1, Eric Plante1, Thibaut Varin2, Rihab Bouchareb1, Marjorie Boyer1, Benoît Arsenault1,
Patrick Mathieu1, Sylvie Gauthier2, Yves Pouliot2, Denis Roy2, André Marette1, 2
1. Quebec Heart and Lung Institute; Laval University, Quebec ville, QC, Canada, 2. Institute of Nutrition and Functional Foods; Laval University, Quebec ville, QC, Canada
There is growing evidence that high intake of added sugar contributes to cardiovascular disease (CVD) but whether this is independent from high fat content in the diet remains to be established. To this end, our objective was to
determine the impact of high sucrose intake on the features of metabolic syndrome and CVD in a mouse model of
atherosclerosis.
Proatherogenic LRKOB100 mouse were fed either a low-fat/high-sucrose (LFHS) or a high-fat/low-sucrose
(HFLS) diet for 24 weeks. Body weight gain, whole-body fat mass and insulin resistance were greater in HFLS vs.
LFHS-fed mice. HFLS feeding also showed higher liver TG deposition and elevated plasma TG and cholesterol,
while circulating HDL was lower compared to LFHS feeding. Although LFHS-fed mice were less prone to metabolic impairments, they showed significantly more aortic plaque formation compared to HFLS-fed mice. Despite
showing higher plasma HDL, LFHS-fed mice had lower cholesterol efflux capacity compared with HFLS-fed mice,
which is consistent with the elevated lesion development in the aorta. 12-week echocardiography further revealed
that LFHS-fed mice developed left ventricle eccentric hypertrophy vs. HFLS-fed mice. In addition, LFHS-related
atherosclerosis and cardiac alterations were linked with higher hepatic levels the inflammatory cytokines IL-1β,
IL-6, RANTES and TNF-α, vs. HFLS-fed mice. Our results indicate that high fat intake promotes obesity, insulin
resistance and dyslipidemia compared to high sucrose intake. Conversely, intake of high sucrose lead to greater
atherosclerotic lesion development and cardiac dysfunction which is linked to impaired HDL function and liver
uptake of cholesterol esters, and hepatic inflammation.
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P1.021
Mitochondrial AIBP Promotes Repolarization of Inflammatory Macrophage by Repairing Mitochondrial
Oxidative Phosphorylation
Hainan Chen, Jina Qing, Xiao Zhu, Ling Gao, Jackson O. Ampadu, Ming Zhang, Kai Yin
University of South China, Hengyang, China
Objective: Promoting the repolarization of inflammatory macrophages (M1) to anti-inflammatory macrophages
(M2), which dampens inflammatory diseases, is highly associated with mitochondrial function. Recent studies have shown that mitochondrial apolipoprotein A-1 binding protein (AIBP), an epimerase for the cellular toxic
metabolite NADHX repair to NADH, is necessary for the maintains of mitochondrial function. The exact role of
AIBP in the repolarization of M1 to M2, however, is unclear.
Methods: THP-1-derived macrophages were incubated with LPS (10 ng/ml) or/and IL-4 (100 U/ml) for 24 hours.
Biochemical parameters of oxidative phosphorylation and M1/M2 markers were analyzed in cells overexpressed
with AIBP.
Results: Comparing with control and IL-4-exposed M2 cells, AIBP was downregulated in LPS-treated M1 macrophages. AIBP restored the mitochondrial function, which promoted phenotypic and metabolic reprogramming of
M1 to M2 macrophages. Blocking oxidative phosphorylation by oligomycin blunts the effects of AIBP on M1 to
M2 repolarization. LPS increased the hydration of NADH to toxic metabolite NADHX which inhibited complex Ⅰ
(a NADH dehydrogenase), the key component of electron transport chain for oxidative phosphorylation. AIBP
decreased the level of NADHX via converting R-NADHX to biologically useful S-NADHX. The mutation of AIBP at
aspartate188, the binding site of NADHX, fails to repair oxidative phosphorylation, thereby preventing the repolarization of M1 to M2.
Conclusions: Restoring mitochondrial function by increasing mitochondrial AIBP might be useful for the reprogramming of inflammatory into anti-inflammatory macrophages to control inflammatory associated diseases.
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P1.022
Pro-atherosclerotic Low-density Neutrophils are Present in Hypercholesterolemia
Blake J. Cochran1, 2, Damilola Pinheiro2, Maria Prendecki2, Ben Jones2, Jaimini Cegla2, Victoria Lee1, Philip J.
Barter1, 3, Andrew J. Murphy4, 5, Kerry-Anne Rye1, Kevin J. Woollard2
1. UNSW Sydney, Sydney, NSW, Australia, 2. Imperial College London, London, United Kingdom, 3. University
of Sydney, Sydney, NSW, Australia, 4. Baker Heart & Diabetes Institute, Melbourne, VIC, Australia, 5. Monash
University, Melbourne, VIC, Australia
Objective: Elevated cholesterol levels and increased accumulation of myeloid cells are key risk factors in the
development of atherosclerosis. Whilst there is significant understanding of the impact of hypercholesterolemia on
monocyte function, less is known about the impact of cholesterol on neutrophils. Neutrophils contain the necessary machinery to take up, synthesize, efflux and esterify cholesterol and unique neutrophil phenotypes have
been shown in various pathologies, including low density neutrophils (LDNs) described in inflammatory diseases.
The aim of this study was to determine if cholesterol loading of neutrophils occurs in hypercholesterolemia and
characterize the associated phenotypic and functional consequences.
Methods: Patients were diagnosed with familial hypercholesterolemia (n=6) or mixed dyslipidemia (n=7) and
all had total cholesterol > 7.0 mmol/L. Age and sex matched healthy donors were used as controls. Normal and
low density neutrophils were isolated using a percoll density protocol and further purified by FACS selecting for
CD66b+CD15+ cells.
Results: LDNs were only present in hypercholesterolemic patients, accounting for 12.29.6% of the cells in the
lower density percoll fraction (p<0.01 vs control). LDNs were morphologically similar to mature high density
neutrophils and stained positive for neutral lipid. Functionally, LDNs secreted significantly more extracellular traps
(NETs) in response to PMA treatment relative to normal density neutrophils isolated from the same patients or
healthy controls (p<0.005). Cholesterol loaded neutrophils were more adhesive to endothelial cells compared
to controls (p<0.005). Increased NETosis and neutrophil adhesion have been demonstrated to be atherogenic.
Phagocytosis was increased in LDNs vs controls (p<0.05). These functional changes could all be replicated in
vitro via treatment of neutrophils from healthy subject with cholesterol or oxLDL.
Conclusions: Hypercholesterolemia results in cholesterol loading and a pro-atherosclerotic phenotype in neutrophils. Our data provides evidence that this cholesterol loading occurs in the circulation. More work is now being
carried out to further characterize the phenotype of LDNs and mechanisms of maturation during hypercholesterolemia.
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P1.023
Migraine and Metabolic Syndrome Among a Group of Females from Taibah University; a Cross Sectional
Study
Sara M. Ibrahim, Magda H. Youssef, Motasem S. Aboonq, Lubna F. Wahman
Taibah University, Almadinah Almunwarrah, Saudi Arabia
Objective: Migraine and metabolic syndrome believed to share common pathophysiological mechanisms. Both
conditions have an increased risk of cardiovascular and cerebrovascular diseases especially in younger women,
and hence co-existence may further increase the risk of stroke and thus early identification and intervention may
modify this risk. The aim of this study is to investigate co-morbidity of migraine and metabolic syndrome in females of Taibah University.
Methods: A cross sectional study in which migraine identification is performed using a validated questionnaire
followed by confirmatory neurological examination. Identified migraineurs were then underwent anthropometric
measurements, blood pressure measurement and biochemical analyses in order to diagnose metabolic syndrome
(MS).
Results: Out of 230 responding females, 30.4% (N=70) were migraineurs. Twenty-seven point one percent
(N=19) of the migraineurs involved in the study were found to have metabolic syndrome. Except for height, all
anthropometric parameters showed significant differences between migraineurs with MS with central obesity
showing the highest differences (P value 0.000). As well, Significant higher values of FBG, SBP and DBP among
MS migraineurs more than non MS migraineurs were observed . In addition, total cholesterol, LDL and TG were
higher in the MS migraineurs, however, TG did not show significant level. HDL levels was lower significantly.
Seven (13.7 %) of migraineurs without metabolic syndrome had two features of metabolic syndrome.
Conclusions: More than a quarter of female migraineurs in this study had metabolic syndrome with significant
correlation with almost all metabolic syndrome components. Some migraineurs without metabolic syndrome have
increased waist circumference plus another feature of metabolic syndrome and are therefore potential candidates
for developing the disorder with age. Although both migraine and metabolic syndrome carry an increased risk for
stroke, fortunately early identification and intervention with proper life style changes are beneficial.
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P1.024
Two different models of streptozotocin-induced diabetes mellitus development in Wistar male rats –
increased cardiovascular- and liver risk
Slavica Mutavdzin1, Jovana Jakovljevic Uzelac1, Jovan Despotovic1, Sanja Stankovic2, Milica Labudovic Borovic3,
Kristina Gopcevic4, Dragan Djuric1
1. Institute of medical physiology, Faculty of Medicine, University of Belgrade, Belgrade, Serbia, 2. Emergency
Centre, Clinical Centre of Serbia, Belgrade, Serbia, 3. Institute of Histology and Embryology, Faculty of Medicine,
University of Belgrade, Belgrade, Serbia, 4. Institute of Medical Chemistry, Faculty of Medicine, University of Belgrade, Belgrade, Serbia
Objective: Diabetes Mellitus (DM) is a metabolic disorder that leads to dysfunction of different organs and especially to the cardiovascular damage. The aim of this study was to examine the influence of two different models
of streptozotocin (STZ)-induced diabetes mellitus (DM) type I development on the cardiovascular and liver risk in
Wistar male rats.
Methods: The research was conducted during a four-week period (male Wistar albino rats, body weight at start of
approximately 160 g). The animals were divided into three groups: the first, control (n=8), has received a physiological saline, i.p. in one dose; the second (S40, n=10) low dose of STZ (40 mg/kg STZ: during 5 consecutive
days 8 mg/kg in a physiological saline, i.p); the third (S100, n=8) higher dose of STZ (100 mg/kg in one dose in
physiological saline, i.p). After four weeks, the animals were sacrificed, and the serum glycaemia, homocysteine,
aspartate-aminotransferase, alanine-aminotransferase, lipid profile, albumin, total proteins and plasma fibrinogen
were measured. Thereafter, atherogenic index of plasma [AIP=log(triglycerides/HDL-C)], and atherosclerosisindex (AI=LDL/HDL) were calculated.
Results: After administration of STZ, increased glycaemia was obtained in the S100 group (p<0.001). In this
group, a lower body mass was also observed. A significant increase in homocysteine was obtained in the S40
group (p=0.008). The fibrinogen concentration was significantly lower in the S100 group (p<0.001), while albumin
and total proteins were lower in both STZ treated groups. Lipid profile, aspartate-aminotransferase and alanineaminotransferase activities were significantly increased in the S100 group. AIP and AI were significantly higher in
the both treated groups (p<0.001).
Conclusions: Haemostatic and metabolic biomarkers changes were found in both treated groups, but only the
higher dose of STZ (100mg/kg) induced hyperglycemia. Increased AIP and AI in both treated groups demonstrate that there is increased atherogenicity and cardiovascular risk after only four weeks of STZ treatment and
experimental DM induction. In addition to cardiovascular damage, there is also evidence of possible liver function impairment, which is manifested by reduced albumin, total proteins and fibrinogen levels, as well as higher
aspartate-aminotransferase and alanine-aminotransferase activity.
Acknowledgement: To the Ministry of Education, Science and Technological Development of Serbia, grant number:175043 and
COST action CA16225.
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miR-125a-5p Down-regulating TET2 Promotes s oxLDL-induced Pyroptosis in HUVECs
Zhao-Lin Zeng, Zuo Wang, Jiao-jiao Chen, Ya-mi Liu, Dang-heng Wei
University of SouthChina, Hunan, China
Objective: Pyroptosis participates in the formation and development of atherosclerosis by promoting inflammatory factor release and is closely related to the stability of atherosclerotic plaque. Our previous studies have
shown that TET2-mediated epigenetic regulation is involved in the process of atherosclerosis. The abnormal
methylation of DNA is closely related to cell death. By bioinformatics analysis, we found that miR-125a-5p can
bind to 3’-UTR of TET2 mRNA. This study aims to test the hypothesis that miR-125a-5p can down-regulate TET2
promotes oxLDL-induced pyroptosis in vascular endothelial cells.
Methods: Cell pyroptosis was examined using electron microscopy, Hoechst 3342/PI fluorescent double staining
and flow cytometry. CCK-8 for cell viability assay. The protein of caspase-1, NLRP3, GSDMD，IL-1β and TET2
determined by Western blot. The mRNA of caspase-1, NLRP3, GSDMD，IL-1β, and TET2 were examined by
Real-time quantitative PCR. Culture medium levels of IL-1β, NF-κB were measured by ELISA. The global DNA
hydroxymethylation was analyzed by immunofluorescence assay, Dot-blot assay, and densitometry analyses.
Transfected overexpression of TET2 and Transfecting siRNA to interfere miR-125a-5p expression.
Results:
1.	 Oxidized low-density lipoprotein(ox-LDL) can induce pyroptosis in HUVECs, this effect was alleviated by
reactive oxygen species(ROS) elimination.
2.	 Expression of miR-125a-5p was up-regulated while TET2 was down-regulated in oxLDL-treated HUVECs
3.	 miR-125a-5p inhibits TET2 expression by targeting 3’-UTR of TET2 mRNA
4.	 Pyroptosis was inhibited when transfected miR-125a-5p inhibitor or over-express TET2.
Conclusions: In this study, we found that miR-125a-5p aggravate oxLDL-induced pyroptosis in vascular endothelial cells by down-regulating TET2.Future investigations are needed to verify this effect in animal models.
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P1.026
Intensive Detection for Patients with Familial Hypercholesterolemia at Specialized Clinic by a Cardiologist
Junji Kanda, Shunichi Kushida, Kotaro Miyaji, Naoki Hayakawa, Sandeep Shakya, Junichi Kamoshida, Takahiko
Kanamori, Satoshi Hirano, Masataka Arakawa
Asahi General Hospital, Asahi, Japan
Objective: Heterozygous familial hypercholesterolemia (HeFH) affects approximately 1 in every 200 to 300
people and carries a high risk for premature coronary artery disease (CAD). But only limited HeFH cases are
diagnosed in most countries. To raise the diagnostic rate of HeFH is a worldwide problem. Cardiologists have
an aptitude for managing HeFH patients because they are familiar with treating CAD patients accompanied with
hypercholesterolemia.The aim of this study is to elucidate one-year performance of a new specialized clinic for
HeFH patients by a cardiologist.
Methods: Asahi General Hospital is a regional medical center at rural area in Japan. A new specialized clinic for
FH patients by a cardiologist had opened in January 2017. We evaluated one-year performance of the clinic. A
total of thirty-three patients had been referred to the clinic. We evaluated the clinical characteristics of the patients
including the cause of reference, the number of confirmed HeFH, the past history of CAD, the lipid-lowering drug,
the number of performed coronary CT, the number of newly diagnosed CAD, the number of additional revascularization. The diagnosis of HeFH is based on the criteria of Japan Atherosclerosis Society.
Results: Sixteen cases were male, and seventeen cases were female. Cascade screening of index patients was
performed in fourteen relatives. Ten cases were referred from another clinic to our clinic, and nine cases were
referred from our own clinic of internal medicine with suspicion of HeFH. Sixteen cases(48.5%) among thirty-three
cases were diagnosed as HeFH based on the Japanese criteria. Only one case among sixteen HeFH cases had
past history of CAD. Statins were prescribed in thirteen cases and Ezetimibes were added on eight cases. PCSK9
inhibitors were newly introduced for two patients. Coronary CT was performed in six patients, and three cases
among them had significant CAD. Percutaneous coronary intervention was performed in two cases with myocardial ischemia.
Conclusions: The establishment of a new specialized clinic for HeFH patients by a cardiologist is very valuable
to detect HeFH patients intensively. Early diagnosis and strict control of LDL-C levels may lead the improvement
of clinical outcome in HeFH patients.
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P1.027
A Study on the Clinical Features in the Patients with Premature Coronary Artery Disease accompanied
with Plasma Extremely High Lipoprotein(a) Levels
Junji Kanda, Shunichi Kushida, Kotaro Miyaji, Naoki Hayakawa, Sandeep Shakya, Junichi Kamoshida, Takahiko
Kanamori, Satoshi Hirano, Masataka Arakawa
Asahi General Hospital, Asahi, Japan
Objective: Plasma elevated lipoprotein(a)(Lp(a)) level is considered a causal risk factor for coronary artery
disease(CAD). The patients with heterozygous familial hypercholesterolemia(HeFH) are frequently associated
with plasma elevated Lp(a) levels. Premature CAD may often occur in these patients.The aim of this study to analyze the clinical features (the type of CAD, onset age, lipid profile, the frequency of HeFH and other associated
coronary risks) in patients with premature CAD accompanied with plasma extremely high Lp(a) levels(>60mg/dL).
Methods: We found the nineteen patients with premature CAD accompanied with plasma extremely high Lp(a)
levels among 1310 patients measured plasma Lp(a) levels from January 2010 to December 2015 at our outpatient clinic. And we traced the clinical and laboratory data back to their onset ages of premature CAD.
Results: Thirteen patients were male, six patients were female. The mean age of subjects was 60.5±9.5 years.
The mean Lp(a) level was 93.3±32.5 mg/dL. Five patients had angina pectoris, fourteen patients had acute
myocardial infarction. The mean onset age in male was 48.0±5.6years, and that in female was 59.3±3.7years.
Premature CAD occurred earlier about 10 years in male patient than in female patients. Untreated mean LDLcholesterol(LDL-C) level was 167.8±22.5mg/dL, the mean HDL-cholesterol(HDL-C) level was 47.3±8.5mg/dL
, and the mean LDL-C/HDL-C ratio was 3.69±0.77. Only two patients (10.5%) were fitted the Japanese HeFH
diagnostic criteria. But fifteen patients (93.8%) among sixteen patients obtained untreated LDL-C levels showed
hypercholesterolemia (LDL-C>140mg/dL). The other associated coronary risks were hypertension in 13 cases,
smoking in 9 cases , and diabetes mellitus in 4 cases.
Conclusions: The patients with premature CAD accompanied with plasma extremely high Lp(a) levels are very
frequently associated with hypercholesterolemia . It is suspected that premature CAD may occur because of the
additive action by LDL-C and Lp(a). From a point of view for the prevention of premature CAD, we think it is very
important to measure not only LDL-C level but also Lp(a) level whether the patient may have HeFH or not.
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P1.028
Postprandial Hyperchylomicronemia and Thin-Cap Fibroatheroma in Non-culprit Lesions: a Multivessel
Optical Coherence Tomography Study
Fumitaka Okajima1, 2, Osamu Kurihara3, Masamichi Takano3, Hitoshi Sugihara2, Naoya Emoto1, 2
1. Department of Endocrinology, Nippon Medical School Chiba Hokusoh Hospital, Chiba, Japan, Chiba, Japan, 2.
Department of Endocrinology, Diabetes and Metabolism, Graduate School of Medicine, Nippon Medical School,
Tokyo, Japan, 3. Cardiovascular Center, Nippon Medical School Chiba Hokusoh Hospital, Chiba, Japan
Objective: Although postprandial hypertriglyceridemia potentially plays a role as a risk factor for coronary artery
disease (CAD), details of its significance remain unknown. This study aimed to investigate the correlation between
the postprandial lipid profiles rigorously estimated with the meal tolerance test and the presence of lipid-rich
plaque, such as thin-cap fibroatheroma (TCFA), in the non-culprit lesion.
Methods: Thirty patients with stable CAD who underwent a multivessel study using optical coherence tomography during catheter intervention for the culprit lesion were enrolled. Patients were divided into two groups: those
with or without TCFA (fibrous cap thickness ≤65 µm) in the non-culprit lesion. Serum remnant-like particle-cholesterol (RLP-C) and apolipoprotein B-48 (ApoB-48) levels were measured during the meal tolerance test.
Results: The value of RLP-C was significantly greater in the TCFA group than in the non-TCFA group (p = 0.032).
Although the baseline ApoB-48 level was similar, the increase in the ApoB-48 level was significantly higher in the
TCFA group than in the non-TCFA group (p = 0.028), and the index was an independent predictor of the presence
of TCFA (odds ratio 1.608; 95% confidence interval 1.040-2.486; p = 0.032).
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P1.029
Prevalence of Familial Hypercholesterolemia in Acute Coronary Syndrome of Japan
Nobukiyo Tanaka1, Shinji Yokoyama2
1. Ichinomiya Nishi Hospital, Ichinomiya, Japan, 2. Chubu University, Kasugai, Japan
Objective: Familial hypercholesterolemia (FH) is a highly prevalent hereditary disease at 0.2 – 0.5 % in general population
having high risk of coronary artery syndrome (CAD). Contribution of FH to CAD may have high impact to Japanese public
health as CAD incidence is relatively low compared to the Western World. FH is diagnosed by the presence of two of the three
major symptoms, elevation of LDL-C, family history of FH/premature CAD, and tendon/skin xanthomas according to the guideline by Japan Atherosclerosis Society. We intended to evaluate the contribution of FH to CAD in Japan
Methods: We investigated consecutive 141 acute coronary syndrome (ACS) patients who visited Ichinomiya Nishi Hospital
from May 2010 to December 2017. Achilles tendon thickness (ATT) was measured on X-ray films.
Results: In family history, 38 patients (27.1%) had second degree relatives with CAD, and 7 met FH criteria.
Mean ATT of patients was 7.6 ±2.2mm, and 21 patients met FH criteria. LDL cholesterol level was 3.25±1.24
mmol/L including 46 patients (25.5%) already on statin treatment, and 13 met FH criteria. Accordingly, 6 definite FH patients (4.3%) were identified based on these results. FH accounted for ACS more under 60 years old
(15.4%) than 60 or over (p < 0.01).
Conclusions: FH was found with substantially higher prevalence among ACS than general population in Japan
by the factor of 10-20 overall and 30-60 under the age of 60. The numbers may be underestimated because
LDL-C level is modified by statin therapy and family history may not be complete. FH must be diagnosed early to
prevent premature onset of ACS in Japan.
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P1.030
High Lipoprotein(a) Level is a Predictor of Peripheral Artery Disease Regardless of the Presence of Type 2
Diabetes
Narek Tmoyan, Marat Ezhov, Olga Afanasieva, Elena Klesareva, Marina Afanasieva, Sergei Pokrovsky
FSBI National Medical Research Center of Cardiology of MoH of Russia, Moscow, Russia
Objective: High lipoprotein(a) [Lp(a)] level is associated with cardiovascular disease. Data proving the association between Lp(a) level and peripheral artery disease (PAD), depending on the presence or absence of type 2
diabetes (T2D), are limited and incoherent. The objective of the study was to evaluate an association of Lp(a)
level with severe peripheral atherosclerosis depending on T2D.
Methods: Of 940 patients included in the study, 238 were with PAD and 702 without PAD. All patients were divided into groups depending on the presence or absence of T2D.
Results: The level of Lp(a) was significantly higher in patients with PAD in comparison patients without PAD,
p<0.01 regardless of the presence of T2D. The odds ratio of PAD in the presence of high Lp(a) level (≥30 mg/dl)
was 2.1 (95%CI, 1.6-2.9, p<0.01).
Conclusions: High lipoprotein(a) level is a predictor of peripheral artery disease regardless of the presence of
type 2 diabetes.
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P1.031
Phenotypic Homozygous Familial Hypercholesterolemia and Elevated Lipoprotein (a)
Anish Vani, Vanessa Hurta, James Underberg
NYU School of Medicine, New York, NY, USA
Objective: We report a case of how Lipoprotein (a) [Lp(a)] screening impacted clinical care and pharmacological
intervention in a patient with clinically diagnosed Homozygous Familial Hypercholesterolemia (HoFH).
Methods: A 43 year-old woman with a history of two-vessel coronary artery bypass grafting, bioprosthetic aortic
valve replacement, left anterior descending coronary artery stenting, human immunodeficiency virus on highly
active antiretroviral therapy (HAART), and a presumed diagnosis of HoFH, follows in our lipid clinic at a large
tertiary care municipal hospital. The patient developed xanthomas at a young age and presented to our clinic
at age 41 with a low-density lipoprotein cholesterol (LDL-C) of 360 mg/dL on rosuvastatin, ezetimibe, and cholestyramine. Treatment with evolocumab and mipomersen was initiated, resulting in a dramatic LDL-C reduction to
62 mg/dL. Mipomersen was subsequently discontinued due to elevated liver enzymes, and the LDL-C rose to the
200 mg/dL range. Lomitapide was contraindicated due to interactions with HAART. Genetic testing was performed
and notable for a single LDL-receptor mutation, indicating that this patient had heterozygous, not homozygous,
FH. Lp(a) was checked and was significantly elevated (168 nmol/L). The patient is currently contemplating LDL-C
and Lp(a) apheresis.
Conclusions: FH is an autosomal dominant disorder causing significantly elevated LDL-C and increased risk of
premature atherosclerotic cardiovascular disease (ASCVD). Lp(a) can be a cause of elevated LDL-C and consists
of apo(a) attached to LDL via a disulfide bond to apoB. As our case demonstrated, it is possible for patients with
a phenotypic HoFH diagnosis to actually have Heterozygous FH with an elevated Lp(a), which could explain an
unresponsiveness to lipid-lowering therapy and the association with aortic stenosis. Elevated Lp(a) can also be
used to risk-stratify FH patients since Lp(a) is an independent risk factor for ASCVD. Lp(a) lowering medications
are in development in clinical trials, such as anti-sense oligonucleotide therapies targeting apo(a) synthesis, which
may become more widely available in the future. Most importantly, as Lp(a) is inherited, screening of first-degree
family members should be initiated when an index patient is identified in order to implement early and aggressive
risk factor modification prior to the development of clinical ASCVD.
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P1.032
CODAP: a Multidisciplinary Consensus on Atherogenic Dyslipidemia Definition, Detection and
Management Among Portuguese Experts
Alberto Mello e Silva1, Carlos Aguiar2, Manuel T. Veríssimo3, Pedro Marques da Silva4
1. Hospital Egas Moniz, Centro Hospitalar Lisboa Ocidental, Lisbon, Portugal, 2. Hospital Santa Cruz, Centro
Hospitalar Lisboa Ocidental, Lisbon, Portugal, 3. Faculdade de Medicina, Universidade de Coimbra, Coimbra,
Portugal, 4. Hospital de Santa Marta, Centro Hospitalar de Lisboa Central, Lisbon, Portugal
Atherogenic dyslipidemia (AD) is commonly defined by low levels of high-density lipoprotein cholesterol (HDL-C),
high levels of triglycerides (TG), and high levels of small-dense low-density lipoprotein (LDL) particles. Despite
its considerable contribution to residual cardiovascular disease (CVD) risk, DA remains underdiagnosed and
undertreated. The CODAP (Consenso Dislipidémia Aterogénica Portugal) study aimed to assess Portuguese experts’
opinions on DA definition, detection and management.
A modified Delphi methodology was used for a set of 43 consensual statements developed by a multidisciplinary
scientific committee focusing on DA; experts from cardiology, internal medicine, endocrinology and general practice classified those items according to a Likert scale (from 1: “I completely disagree” to 9: “I completely agree”);
the scientific committee reviewed the non-consensual items and sent them back to the expert panel for a second
round of responses.
Out of the 55 multidisciplinary experts invited, 33 answered both questionnaire rounds. Overall, 38 (88%) of the
items were consensual, namely: the definition of DA and its association to other diseases (type 2 diabetes and
metabolic syndrome …); importance of non-HDL-C together with LDL-C, in CVD risk assessment, dyslipidaemia
diagnosis, and therapeutic targets definition in the CVD risk assessment and dyslipidaemia diagnosis; importance
of lifestyle adjustment in the management of dyslipidemia; therapeutic value of the association of fenofibrate to
statins; and importance of treating DA, namely in diabetic patients, as a mean to diminish the CVD risk. Non-consensual items related to the role of the TG and fibrates in DA detection and CVD risk control, respectively.
In conclusion, Portuguese experts acknowledge DA importance and its contribution to residual CVD risk, although
particular aspects of its pathophysiology and therapeutic management merit some clarification. To homogenise
clinical practice, and based on published literature and our experts’ opinion, we suggest an algorithm to guide
therapeutic decision-making process concerning DA patients.
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P1.033
A Registry to Evaluate Cardiovascular Disease Risk Factors in At-risk Youth
Luke Hamilton, Alejandro de la Torre, Lisa Guerra, Amelia Vinson, Lauren Williams, Ryan Murphy, Don P. Wilson
Cook Children’s Medical Center, Fort Worth, TX, USA
Background: While cardiovascular disease (CVD) is the leading cause of death in adults, risk factors are pesent
and develop in childhood. Measures of CVD risk are commonly measured in children, allowing for early identification, education, and treatment of those identified as at-risk.
Purpose: To identify prevalence of CVD risk factors, both genetic and acquired, and to track and evaluate education and treatment outcomes in at-risk youth.
Methods: We developed an IRB approved prospective cardiometabolic risk (CMR) research registry.
Results: 1171 children and adolescents (52% male) are currently included in the CMR registry. At their initial
evaluations, patients range from 7 months to 17 years, with 48% between 8 and 12 years of age; 43% between
13 and 17 years; and 9% from 0 to 7 years. One third of the population was referred to the cardiovascular health
clinic for problems relating to dyslipidemia, mainly familial hypercholesterolemia (FH); 10% were referred for
issues relating to metabolic syndrome, with the remainder of the population undergoing surveillance or being returned to their primary care provider. Of the patients referred for dyslipidemia, the average initial TC was 222 mg/
dL, LDL-C was 147 mg (95th percentile TC ≥ 200 mg/dL; LDL-C ≥ 130 mg/dL1), and LDL-P was 1670. Average TC
and LDL-C dropped to 202 mg/dL and 128 mg/dL, respectively, and LDL-P dropped to 1337 at 1 year post initial
visit.
Discussion: The subjects in this registry constitute a diverse population of youth who have been identified as atrisk for premature cardiovascular disease. While an event may not occur until late adulthood, early identification,
education, and treatment are critical to prevention, and often reversal, of atherosclerosis.
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P1.034
Heterozygous Familial Hypercholesterolaemia in Specialist Centres in South Africa, Australia and Brazil:
Importance of Early Detection and Lifestyle Advice
Jing Pang1, A D. Marais2, Dirk J. Blom3, Brigitte C. Brice3, Pamela R. Silva4, Cinthia E. Jannes4, Alexandre C.
Pereira4, Amanda J. Hooper5, Kausik K. Ray6, Raul D. Santos4, Gerald F. Watts1, 7
1. School of Medicine, Faculty of Health and Medical Sciences, University of Western Australia, Perth, WA, Australia, 2. Division of Chemical Pathology, University of Cape Town Health Science Faculty and National Health
Laboratory Service, Cape Town, South Africa, 3. Division of Lipidology and Hatter Institute, Department of Medicine, University of Cape Town Health Science Faculty and Groote Schuur Hospital, Cape Town, South Africa, 4.
Heart Institute (InCor), University of Sao Paulo Medical School Hospital, Sao Paulo, SP, Brazil, 5. Department
of Clinical Biochemistry, PathWest Laboratory Medicine WA, Royal Perth Hospital and Fiona Stanley Hospital
Network, Perth, WA, Australia, 6. Imperial Centre for Cardiovascular Disease Prevention, Department of Primary
Care and Public Health, School of Public Health, Imperial College London, London, United Kingdom, 7. Lipid Disorders Clinic, Cardiometabolic Services, Department of Cardiology, Royal Perth Hospital, Perth, WA, Australia
Objective: Familial hypercholesterolaemia (FH) is the commonest monogenic disorder that accelerates atherosclerotic cardiovascular disease. We aimed to compare and contrast the characteristics of patients attending three
specialist centres in the southern hemisphere (South Africa, Australia and Brazil).
Methods: Adult index-cases with molecularly diagnosed heterozygous FH attending specialist lipid centres in
Cape Town, Perth and São Paulo were studied. Myocardial infarction, revascularisation, hypertension, diabetes,
smoking and lipid-lowering treatment were recorded at the time of diagnosis and compared across the three
centres. Group differences were investigated using regression analyses, with South Africa as the reference group.
Univariate and multivariate logistic regression analyses were performed to predict the probability of coronary
artery disease (CAD).
Results: 875 adult index-cases with molecularly defined heterozygous FH from South Africa (n=353), Australia
(n=266) and Brazil (n=256) were studied. The spectrum of genetic variants causative of FH was significantly different in patients attending the centres in South Africa compared with Australia and Brazil. Hypertension and diabetes were more prevalent in Brazilian and Australian patients, than in South African patients, but the frequency of
smoking was significantly greater in South Africa than the other two centres (p<0.01). Age, male sex and smoking
were significant independent predictors of CAD in all three countries (p<0.05).
Conclusions: Patients with FH in three specialist centres in the southern hemisphere exhibit a high prevalence of
non-cholesterol cardiovascular risk factors. Older age, male sex and smoking were more common among subjects with CAD. In all three countries, there should be vigorous programmes for the control of risk factors beyond
good control of hypercholesterolaemia among patients with FH. Promotion of a healthy lifestyle, especially antismoking advice, is of paramount importance.
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P1.035
Gender Features of Clinical and Phenotypic Characteristics in Patients with Heterozygous Familial
Hypercholesterolemia
Tolkun M. Murataliev1, Vera K. Zventsova1, Yulia N. Neklyudova1, Zulfiia T. Radzhapova2, Svetlana Y. Muhtarenko1, Nurpeyil Z. Zhanyshbekova1, Ermek U. Sultan1
1. National Center of Cardiology and Internal Medicine named after academician M.Mirrakhimov, Bishkek, Kyrgyzstan, 2. Kyrgyz Russian Slavic University, Bishkek, Kyrgyzstan
Objective: To study gender features of clinical and phenotypic characteristics in patients with heterozygous familial hypercholesterolemia (FH).
Methods: The study was conducted within the framework of the international ScreenPro FH Project. There were
included 78 FH patients. FH diagnosis was established based on the criteria of The Dutch Lipid Clinic Network.
The level of total cholesterol (TC), triglycerides (TG) and high-density lipoprotein cholesterol (HDL-C) were determined by standard methods, low-density lipoprotein cholesterol (LDL-C) was calculated using the Friedewald
formula.
Results: Of the 78 examined, 40(51.3%) were men, 38(48.7%) were women (mean age 46.2±10.4 and 49.2±12.9
respectively, p>0.05). Arcus senile (12(30.0%) men, 10(26.3%) women, p>0.05), tendon xanthomas (7(17.5%),
6(16.0%) respectively, p>0.05), xanthelasma (5(12.5%), 9(24%) respectively, p>0.05) were encountered almost
with the same frequency. Gender differences in TC (8.0±1.64 mmol/L in men, 8.81±1.97 mmol/L in women,
p>0.05) and TG (2.0±1.14 mmol/L, 1.96±1.30 mmol/L respectively, p>0.05) were not detected, but LDL-C
(5.44±1.15mmol/L, 6.32±1.61 mmol/l respectively, p<0.05) and HDL-C (1.13±0.24 mmol/L, 1.35±0.32 mmol/L
respectively, p<0.05) were significantly higher in women. Cigarette smoking (20 (50%) vs. 2 (5.3%), р<0.001)
was significantly higher in men, and hypertension (19 (47.5%) vs. 17 (45%), p>0.05), diabetes (5 (12.5%) vs. 3
(8%), p>0.05) and obesity (21 (52.5%) vs. 20 (53%), p>0.05) were observed with the same frequency both in men
and women. The debut of coronary heart disease (CHD) in men was 7 years earlier than in women (mean age
42,4±6,31 vs. 49,4±5,2, р<0,001), post-myocardial infarction (22(88.0%) vs. 4(14,8%), р<0,01) and chronic heart
failure (21(84.0%) vs. 8(29.6%), p<0.001) were more common in men. Invasive interventions were performed with
equal frequency, both in men and women (coronary angiography – 15(60.0%) and 7(25.9%), percutaneous coronary intervention - 10(40.0%) and 4(14.8%), coronary artery bypass graft - 4(16.0%) and 3(11.1%), p>0.05).
Conclusions: Gender differences in phenotypic characteristics were not detected. The level of LDL-C and HDL-C
were significantly higher in women. Arterial hypertension, diabetes, obesity were found with the same frequency,
while cigarette smoking - higher in men. The debut of CHD in men was 7 years earlier than in women, post-myocardial infarction and chronic heart failure were significantly often in men.
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P1.036
Response to Alirocumab in Homozygous Familial Hypercholesterolemia: a Case Report
Melody Lok-Yi Chan, Sammy Shiu, Ying Wong, Kathryn Tan
The University of Hong Kong, Hong Kong, Hong Kong
Objective: Homozygous familial hypercholesterolemia (HoFH) is rare and the very-high risk of premature atherosclerotic cardiovascular disease in patients with phenotypic HoFH is well-recognized. Recent approved novel
medical therapies for the treatment of HoFH include the use of the proprotein convertase subtilisin/kexin type 9
(PCSK9) inhibitor evolocumab. Alirocumab, another PCSK9 inhibitor, has not been licensed for the treatment of
HoFH. We report a patient diagnosed clinically to have severe heterozygous FH who responded to alirocumab
and was subsequently found to have HoFH on genotyping.
Methods: The patient was screened for mutations in the LDLR, apolipoprotein B and PCKS9 genes by direct Sanger
sequencing and cascade family screening of first and second degree relatives was performed.
Results: The index patient was a 58-year-old Chinese man. He presented at the age of 12 with tendon xanthomata and a serum LDL-cholesterol levels of 9.3 mmol/L. He discontinued treatment in his 20s, and presented with
myocardial infarction at age 35. He required repeated percutaneous coronary interventions and his LDL-cholesterol remained around 6.5 mmol/l despite treatment with maximal dose of rosuvastatin, ezetimibe and cholestyramine. He was therefore started on alirocumab and a further 50% reduction in LDL-cholesterol was achieved.
Genetic testing showed that he was a homozygote for the D492N mutation in exon 10 of the LDLR gene. Both his
parents (father aged 93 and mother aged 80) had history of hypercholesterolemia and were heterozygous carriers
of the mutation. His two children were also heterozygous carriers.
Conclusions: The response to statin and alirocumab in a HoFH patient with the D492N mutation suggests that
the mutation is a defective mutation leading to reduced function of LDLR rather than a null mutation causing loss
of function of the receptor.
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P1.037
The Association of Estimated Delta-5-desaturase Activity with Insulin Sensitivity and Postprandial Fat
Clearance in Obese Subjects is Dependent on Plasma apoB
Valérie Lamantia1, 2, Simon Bissonnette1, 2, Viviane Provost1, 2, Marie Devaux1, 2, Yannick Cyr1, 2, Caroline Daneault3,
Christine Des Rosiers1, 3, May Faraj1, 2, 4
1. Université de Montréal, Montréal, QC, Canada, 2. Institut de recherches cliniques de Montréal, Montréal, QC,
Canada, 3. Institut de cardiologie de Montréal, Montréal, QC, Canada, 4. Montreal Diabetes Research Center,
Montréal, QC, Canada
Objective: Delta-5 (D5D) and delta-6 (D6D) fatty acid (FA) desaturases catalyze the endogenous synthesis of n-3
(w-3) and n-6 (w-6) FAs. Their activities are negatively and positively associated with incidence of type 2 diabetes
(T2D) respectively, by unclear mechanisms. Elevated plasma apoB-lipoproteins, which promote risk factors for
T2D, is reduced by n-3 FAs. We hypothesized that the association of D5D and D6D activities with T2D risk factors
is dependent on plasma apoB.
Methods: We examined glucose-induced-insulin secretion and insulin sensitivity (IS, Botnia clamps) in 106
subjects (≥25kg/m2, 45-74 years), and plasma clearance of a high-fat meal (600 kcal/m2, 66% fat) and ex vivo
WAT function (clearance of 3H-triolein-labeled-substrate) in a subpopulation (N=55). D5D and D6D activities were
estimated from the product-to-precursor FA ratios in plasma phospholipids.
Results: D5D activity associated positively with IS (r=0.21) and negatively with plasma apoB (r=-0.27) and 6harea under the curve (AUC6h) of plasma triglycerides (r=-0.33). In women, it associated negatively with AUC6h
plasma chylomicrons (r=-0.46) and plasma interleukin-1 receptor antagonist (r=-0.45). D6D activity associated
negatively with IS (r=-0.29) and plasma interleukin-1 receptor antagonist (r=-0.24) and positively with AUC6h chylomicrons (r=0.46) (p<0.05 for all). Adjustment for sex and fat mass did not eliminate the association of D5D activity
to IS and AUC6h triglycerides and chylomicrons; however, additional adjustment for apoB did. Adjustment for apoB
had no effect on D6D activity.
Conclusions: The association of D5D, but not D6D, activity to IS and postprandial plasma fat clearance is dependent on plasma apoB in overweight and obese subjects.
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P1.038
An International Study of Cardiovascular Survival in Homozygous Familial Hypercholesterolaemia in
Relation to the Use of Lipoprotein Apheresis
Jie Lin1, 2, Jing Pang3, Xue Wu1, Serafina Di Giacomo4, 5, Claudia Morozzi4, 5, Claudia Stefanutti4, 5, Gerald F. Watts1, 6
1. Beijing Institute of Heart, Lung and Blood Vessel Diseases, Beijing Anzhen Hospital, Capital Medical University,
Beijing, China, 2. Department of Atherosclerosis, Beijing Anzhen Hospital, Capital Medical University, Beijing,
China, 3. School of Medicine, Faculty of Health and Medical Science, University of Western Australia, Perth, WA,
Australia, 4. Extracorporeal Therapeutic Techniques Unit, Lipid Clinic and Atherosclerosis Prevention Centre,
Immunohematology and Transfusion Medicine, ‘‘Umberto I’’ Hospital, Rome, Italy, 5. Department of Molecular
Medicine, ‘‘Sapienza’’ University of Rome, Rome, Italy, 6. Lipid Disorders Clinic, Cardiometabolic Service, Department of Cardiology, Royal Perth Hospital, Perth, WA, Australia
Objective: Homozygous familial hypercholesterolaemia (hoFH) is a rare inherited disorder characterised by
extreme elevation of low-density lipoprotein (LDL)-cholesterol, accelerated coronary artery disease (CAD) and
premature death. Aggressive LDL-cholesterol lowering therapies are important for survival but these are not available worldwide. We aimed to compare and contrast the cardiovascular outcomes and mortality of hoFH patients in
two countries with disparate use of lipoprotein apheresis (LA) and modern therapies for this condition.
Methods: A retrospective study was undertaken comparing event-free survival and mortality in hoFH patients
from Anzhen Hospital in Beijing, China, not on LA and hoFH patients from the Extracorporeal Therapeutic Techniques Unit in Rome, Italy, on LA, followed from childhood. Differences in pre- and post-treatment lipid concentrations were examined using t-tests. We conducted survival analyses to examine event-free survival and mortality.
A parametric hazard model with Weibull distribution, adjusting for age at treatment, gender and LDL-cholesterol,
was used to estimate the hazard ratios and 95% confidence intervals (CI).
Results: Forty-two hoFH patients from China were on average diagnosed at 9.2 ± 5.0 years and treated with
statins, ezetimibe and probucol; LA was not available. Twenty-two patients from Italy were diagnosed at 6.0 ± 5.2
years and were treated with LA and lipid-lowering therapies including lomitapide. In the Italian hoFH patients, the
mean age of starting LA was 13.8 ± 11.9 years. The interval mean LDL-cholesterol level in the group on LA was
9.4 ± 3.5 mmol/L; a significant 46% reduction from 17.3 ± 5.8 mmol/L (p<0.001). In Chinese hoFH patients on
conventional therapy, LDL-cholesterol fell to a mean of 13.1 ± 2.8 mmol/L from 15.2 ± 3.8 mmol/L (14% reduction,
p<0.001). At 30 years, the adjusted risk of a CAD event was 8.3 (95% CI 2.1-32.5) times higher (p=0.002) and
risk of death was 5.7 (95% CI 1.4-23.4) times higher (p=0.017) in the Chinese compared with the Italian hoFH
patients.
Conclusions: Chinese patients with hoFH have a significantly reduced survival and increased progression of
CAD compared with Italian patients with hoFH. This relates to the lack of use of aggressive cholesterol-lowering
therapies, especially LA.
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P1.039
Clinical Correlates of Serum Triglycerides Level in Patients with Abdominal Obesity from Different Age
Groups
Ivan Pchelin, Alexander Shishkin, Natalia Hudiakova
Saint Petersburg State University, Saint Petersburg, Russia
Objective: Hypertriglyceridemia in patients with obesity results from multiple factors including visceral fat activity,
fatty liver, renal impairment, thyroid dysfunction and others, but the age-related differences of these interconnections are not fully known. In this study we aimed to assess clinical correlates of serum triglycerides level in patients with abdominal obesity from different age groups.
Methods: We investigated 110 adults with abdominal obesity, not receiving lipid-lowering medications. Abdominal obesity was defined in accordance with IDF criteria (2006). Group 1 included 50 patients aged 25-45, group
2 – 60 patients aged 46-65. We evaluated clinical history, serum levels of lipid fractions, homocysteine, uric acid,
ALT, AST, GGT, creatinine, C-reactive protein, insulin, thyroid hormones and 25-hydroxyvitamin D. Mann-Whitney
U-test and Spearmen’s correlation coefficient (rs) were used for statistical analysis.
Results: Groups were found to have no significant differences when compared on the basis of sex composition, BMI, waist-to-hip ratio, serum levels of triglycerides (TG) and other lipids. TG concentration was elevated
in 44.0% patients aged 25-45 and in 41.7% patients aged 46-65 (p>0.05). Men had higher levels of TG than
women only in group 1 (p=0.011). In group 1, TG level correlated with BMI (rs=0.328, p=0.020), waist-to-hip ratio
(rs=0.603, p<0.001), smoking index (rs=0.327, p=0.021), uric acid (rs=0.369, p=0.013), ALT (rs=0.510, p<0.001),
AST (rs=0.409, p=0.004), GGT (rs=0.527, p<0.001), creatinine (rs=0.418, p=0.003), total cholesterol (rs=0.391,
p=0.005), LDL (rs=0.476, p<0.001), HDL (rs=-0.509, p<0.001) and insulin (rs=0.368, p=0.014). In group 2, TG
level correlated with GGT (rs=0.347, p=0.009), total cholesterol (rs=0.543, p<0.001) and LDL (rs=0.545, p<0.001),
but not with BMI, waist-to-hip ratio, smoking index, uric acid, creatinine, ALT, AST, total cholesterol, HDL and
insulin. In both groups, TG concentration was not interconnected with levels of homocysteine, C-reactive protein,
thyroid hormones and 25-hydroxyvitamin D.
Conclusions: The results of the study suggest that different age groups of patients with abdominal obesity are
characterized by different clinical correlates of TG level. In younger adults hypertriglyceridemia appears to be
more multifactorial and more associated with visceral type of fat distribution, hyperinsulinism, smoking and renal
dysfunction.
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P1.040
Diagnostic Values ApoB/ApoA1 Ratio in Diabetic Patients with Chronic Kidney Disease
Volha Vasilkova1, Tatiana Mokhort2, Natallia Filiptsova3
1. Gomel State Medical University, Gomel, Belarus, 2. Belarusian State Medical University, Minsk, Belarus, 3. The
Republican Research Center for Radiation Medicine and Human Ecology, Gomel, Belarus
Objective: Chronic kidney disease (CKD) is a serious complication of diabetes associated with increased risk of
mortality, cardiovascular and renal outcomes. It has been known that CKD is associated with elevated apolipoprotein B to A1 ratio (ApoB/ApoA1). However, it is not known whether these markers are more strongly associated
with the CKD compared to traditionally measured lipids and lipoprotein cholesterol ratios. The aim of this study
was to evaluate the relationship between lipid abnormalities and different stages of CKD in diabetic patients.
Methods: 250 patients both sexes with diabetes type 1 and 2 aged 56.69±11.08 years were studied. Control
group included 80 healthy subjects the same age. Standard laboratory analyses were performed in all patients.
The renal function of the diabetic patients was evaluated using the albumin-creatinine ratio (ACR) and estimated
glomerular filtration rate (eGFR) calculated by CKD-EPIscr_cys equation. Patients were classified as normoalbuminuric (ACR < 30 mg/g, n = 61), microalbuminuric (ACR 30-300 mg/g, n = 100) and proteinuric (ACR >300 mg/g,
n = 89).
Results: Mean estimated eGFRscr_cys was 70.67±3.56 mL/min, ACR – 8.43±3.32 mg/mmol, HbA1c –
7.75±0.82%, total cholesterol level – 5.21±0.16 mmol/l, triglyceride level – 1.68±0.14 mmol/l, LDL-C – 2.99±0.14
mmol/l, VLDL-C – 0.88±0.14 mmol/l, ApoA1 – 1.63±0.04, ApoB – 1.02±0.04. ApoB/ApoA1 ratio gradually increases with increasing proportion of ACR (r = 0.788, p <0.001). A significant positive correlation between ApoB/ApoA1
ratio and HbA1c (r=0.648, p<0.05), cystatine C (r=0.767, p<0.05), creatinine (r=0.683, p<0.05) were observed.
The multivariate linear regression analysis showed significant association ApoB/ApoA1 ratio with cystatine C (B =
0.909, β = 0.394, p = 0.021) and VLDL-C (B = 0.411, β = 0.140, p = 0.043). There were no significant differences
between type 1 and type 2 diabetes patients.
Conclusions: In the present study, ApoB/ApoA1 ratio may play significant role during the development of CKD in
patients with diabetes.
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P1.041
Analysis of Apolipoprotein-B and Low-Density Lipoprotein Cholesterol: a Cohort Study of South Asians
Tony Main1, Gordon Kirkpatrick2, Kapilan Selvakumar2, Carolyn Taylor2, Nadia Khan2, Krishnan Ramanathan2
1. Foothills Medical Centre, Calgary, AB, Canada, 2. St. Paul’s Hospital, Vancouver, BC, Canada
Objective: Patients of South Asian (SA) descent have high rates of dyslipidemia and diabetes mellitus, factors known to produce a higher degree of discordance between low-density lipoprotein cholesterol (LDL-C) and
Apolipoprotein B-100 (ApoB). Recent clinical guidelines have included ApoB as an alternative to LDL-C. We
sought to explore the relationship between ApoB and LDL-C in a cohort of SA patients.
Methods: SA patients underwent assessment of fasting lipid profiles and serum ApoB levels. Patient characteristics including cardiac risk factors and use of statins were abstracted from clinical records. Pearson correlation
coefficient was calculated for ApoB and LDL-C levels, as well as for patients with specific cardiac risk factors.
Results: Our cohort consisted of n = 213 patients (69.5% male, mean age 61.9 years). Documented CAD was
present in 49.8% and 30% had a prior history of myocardial infarction. The self reported rates of cardiac risk
factors were: dyslipidemia = 54.9%, hypertension = 39%, Diabetes mellitus = 31.6% and 13.1% were current or
former cigarette smokers. Majority of patients (62.0%) were statin users. Mean lipid levels were: Total cholesterol
= 3.88 mmol/L, LDL-C = 2.04 mmol/L, HDL-C = 1.21 mmol/L, non-HDL-C = 4.83 mmol/L and triglycerides = 1.42
mmol/L. The mean ApoB serum concentration was 0.78 g/L. The Pearson correlation coefficient for ApoB and
LDL-C for the entire cohort was 0.84, for patients with diabetes was 0.87, for patients with no history of diabetes
0.73 and for patients with a recent myocardial infarction 0.75.
Conclusions: In SA patients, ApoB was strongly correlated with LDL-C. The correlation was highest and lowest
in patients with diabetes and without diabetes. The correlation was weak in patients following a recent myocardial
infarction. Our results support the use of ApoB as a substitute for LDL-C in SA, a high-risk patient subset often
substantially underrepresented in clinical trials of statin therapy.
Clinical Subsets

Pearson Correlation Coefficient

All

0.84

Women

0.80

Men

0.85

No Diabetes Mellitus

0.73

Diabetes Mellitus

0.87

Triglycerides < 1.5 mmol/L

0.85

Triglycerides > 1.5 mmol/L

0.83

Statin Users

0.80

No known Coronary Artery Disease

0.81

Coronary Artery Disease

0.85

Recent Myocardial Infarction

0.75
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P1.042
Screening for Familial Hypercholesterolemia Among the Patients with Acute Coronary Syndrome - Pilot
Project
Petra Makar, Eduard Margetić, Ivan Pećin, Fran Borovečki, Željko Reiner
University Hospital Centre Zagreb, Zagreb, Croatia
Objectives: Familial hypercholesterolemia (FH) is an important cause of premature atherosclerosis and therefore the development of early onset coronary heart disease (CHD). We assessed the prevalence of FH patients
among the patients with acute coronary syndrome (ACS) and the therapeutic approach to this specific population
of patients.
Methods: In this pilot study 208 participants were enrolled who were ≤ 60 years of age and underwent cardiac catheterization during 2017 and were hospitalised at Department of Cardiology, University Hospital Centre
Zagreb. Using the diagnostic criteria for the FH (MedPed algorithm) patients having HeFH (possible, probable or
definite) were identified.
Results: Seventeen out of 208 patients (8,17%) had clinical diagnosis of FH. In this group two patients (11,76%)
had definite HeFH, nine patients (52,94%) had probable HeFH and six (35,29%) patients had possible HeFH.
Many patients did not have information about family hystory on early CHD and data about presence of xanthoma
and corneal arcus. Patients with FH were treated as followed: 70,59% were on statin therapy before hospitalisation; 29,41% were without statin therapy. On discharge, 94,12% were on statin therapy and 5,88% without! Mean
LDL-cholesterol value in FH patients before/without statin therapy was 6,7 mmol/l while mean LDL-cholesterol
value in ACS patients, FH excluded from group, was 3,1 mmol/l. Only 25% of prehospital statin-treated patients
were on high-intensity statin therapy. The percentage of patients treated by high-intensity statin was increased to
37,5% posthospital. None of the patients achieved target LDL-cholesterol values ≤1,8 mmol/l.
Conclusions: The results of our pilot study showed that FH is underrecognised and therefore underdiagnosed in
patients with early onset ACS. One out of twelve patients who develop ACS is FH patient. Despite using statins
none of patients with FH reached targed LDL-cholesterol values. Therefore patients with FH are still in a great risk
for the development of new cardiovascular event.
Literature: Reiner et al. Eur Heart J (2011);32:1769-1818
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P1.043
Dyslipidemia in Polycystic Ovary Syndrome
Aleksandra Atanasova Boshku1, Daniela Ivanova Panova1, Sasha Jovanovska-Mishevska2
1. University Clinic of Gynecology and Obstetric, Skopje, Macedonia, 2. University Clinic of Endocrinology, Diabetes and Metabolic Disorders, Skopje, Macedonia
Objective: Dyslipidemia is a very common metabolic abnormality in women with polycystic ovary syndrome
(PCOS). Insulin resistance is a key pathophysiology of PCOS, thus dyslipidemia in women with PCOS may be
consistent with those found in an insulin resistant state. The purpose of our study was to investigate the lipid profile in patients with polycystic ovary syndrome (PCOS).
Methods: Methods: a cross –sectional study was in a tertiary care clinical setting was performed. Complete lipid
profile was evaluated in 73 PCOS women and 43 healthy women, together with clinical, anthropometric and hormonal parameters. Patients with complete lipid profile and without previous treatment were included in the PCOS
group. PCOS was diagnosed using Rotterdam criteria for PCOS.
Results: Results: Compared with healthy women, women with PCOS presented higher total cholesterol levels
(4.79±1.0 vs. 4.37±0.7 p = 0.01) and LDL-cholesterol (3.03±0.91.21±0.4 vs. 2.61±0.7, p < 0.001). HDL-cholesterol
displayed lower levels in PCOS patients compared with healthy women (1.21±0.4vs. 1.39±0.3mg/dl, p = 0.02).
Higher triglyceride levels was observed between groups (1.21±0.67 vs. 0.81±0.64).
Conclusions: Conclusion: The results of our study show that women with PCOS have altered lipid profile, with
higher cholesterol levels (both total and LDL) and lower HDL cholesterol compared with healthy women. Altered
lipid parameters associated with the presence of PCOS sets this group of women with higher risk of atherosclerosis and cardiovascular events at younger age compared to healthy women.
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P1.044
Lipoprotein(a) Cholesterol But Not Lipoprotein(a) Mass is Significantly Correlated with Angiographic
Coronary Artery Disease and Major Adverse Events
Linnea Baudhuin1, Sandra Bryant1, Grant Spears1, Stacy Hartman1, Peter Berger1, 3, Joseph McConnell2, 1, Allan
Jaffe1
1. Mayo Clinic, Rochester, MN, USA, 2. Salveo Diagnostics, Glen Allen, VA, USA, 3. Retired, Carmel, NY, USA
Objective: There is conflicting literature regarding the association of lipoprotein(a) [Lp(a)] and risk for coronary
artery disease (CAD) and subsequent adverse events due to variability in methods used to measure Lp(a), which
have mainly relied on Lp(a) mass measurements. The objective of this study was to determine the predictive
value of Lp(a) mass and Lp(a) cholesterol in assessing angiographic CAD and association with major adverse
events.
Methods: Lp(a) was measured as Lp(a) cholesterol and Lp(a) mass via electrophoretic and immunologic methods, respectively, in 500 patients undergoing coronary angiography and assessed for their association with the
presence of CAD and major adverse events, with up to 19 years of follow-up.
Results: In univariate analyses, Lp(a) cholesterol and Lp(a) mass were significantly associated with angiographic
CAD. In multivariable modeling, Lp(a) cholesterol remained a significant correlate of CAD (OR 1.61, 95% CI 1.132.31, <em fgid=”48164”>P= 0.009) while Lp(a) mass was not (OR 1.18, 95% CI 0.95-1.47, <em fgid=”48156”>P
= 0.14). Additionally, Lp(a) cholesterol was more strongly correlated with CAD than HDL cholesterol < 40 mg/dL.
Lp(a) cholesterol was strongly correlated with major cardiac/stroke/aortic events (OR 1.89 95% CI 1.31-2.74, <em
fgid=”48148”>P= 0.0008 and OR 1.21, 95% CI 1.07-1.36, <em fgid=”48140”>P= 0.003, respectively) but the influence of Lp(a) mass was ablated with multivariate modeling. Neither Lp(a) cholesterol nor Lp(a) mass was significantly associated with death or known or suspected cardiac death (<em fgid=”48132”>P> 0.17).
Conclusions: Lp(a) cholesterol is independently correlated with angiographic CAD and major adverse events,
and may be used as an alternative or as a supplement to Lp(a) mass analysis.
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P1.045
Prevalence of Peripheral Arterial Disease and Its Association with Cardiovascular Risk Factors in Type-2
Diabetic Patients
Rohit Kapoor, Shivam Kapoor, Rishab Kapoor
Care Well Heart & Super Speciality Hospital, Amritsar, PB, India
Objective: To evaluate the prevalence of PAD by means of ankle-brachial index (ABI) in T2DM patients.-stage I
grade0 category0 (Fontaine’s stages & Rutherford categories classification of PAD) in North Indian population
Methods: Between winter 2012 and summer 2016, 8734 asymptomatic (no complaints pertaining to PAD) Type
II Diabetes patients were enrolled. Blood pressure, BMI, baPWV, HbA1c, Cholesterol, HDL, LDL & Triglycerides
values were analysed. The ABI was measured with VP-2000/1000-Colin Corporation, hyayashi komaki, Japan.
PAD was considered when ABI measured was <0.9 in either leg
Results: We studied 8734 patients (5201men and 3533 women; mean age 48.3 ±7.0 years; mean duration
of diabetes 8.2± 4.3 years). The prevalence of PAD was 15.3% with men having a slightly higher prevalence
(15.9%), as compared to women (14.8%). ABI was found to be significantly correlated with age (r=0.05), duration
of diabetes (r=0.06), PWV (r=0.07 for left and r=0.08 for right) and DBP (r=0.06). We did not find a significant correlation between measures of obesity (WHR) and PAD
Conclusions: Using ABI, we found prevalence of PAD in 15.3% of type 2 diabetics which is comparable to western population. Risk factors significantly associated with PAD were - age, duration of diabetes, PWV and DBP.
Considering ABI as a significant future CV risk marker, routine screening of diabetic population is advisable for
future CV risk prevention
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Awareness, Knowledge and Management of Familial Hypercholesterolemia Among Physicians in China
Jie Lin, Jie Peng, Xue Wu, Yuntao Li
Beijing Anzhen Hospital, Capital Medical University, beijing, China
Objective: Familial hypercholesterolemia (FH) is underdiagnosed and undertreated in China. To assess awareness, knowledge and management of FH among practicing physicians in China.
Methods: From March 2015 to June 2017, 403 physicians from China mainland were requested to anonymously
complete a structured survey. The questionnaire sought responses on the prevalence, inheritance, diagnosis,
screening and management of FH.
Results: 308 completed questionnaires were analyzed. 76.3% of the respondents were general practitioners (GPs) and 23.7% were the cardiologists (CSs). The median outpatients number per month was 200 (range
from 20 to 2000). However, the mean FH patients number physicians had ever treated since they practiced was
2(±26.6). 28.8% respondents (19.2% GPs VS 34.0% CSs, p<0.05) considered themselves to be familiar with FH,
less than one third were aware of FH guidelines and 59.1% correctly described FH as a genetic disorder. FH is
underdiagnosed for 79.9% physicians (88.9% GPs VS 69.9% CSs, p<0.05) unaware or unsure whether they had
FH patients under their care. 27.3% physicians would perform FH screening in patients with documented premature coronary artery disease (p-CVD). For the question of the most effective health care provider for FH early
detection and first-degree relatives screening, lipid specialists, cardiologists and general practitioners were separately selected by 83.4%, 44.8% and 7.1% respondents. Similarly, only 11.3% doctors realized that untreated FH
had a 20-fold higher risk of CHD risk than healthy people. It is noteworthy that 91.6% physicians identified statins
to treat hypercholesterolemia and 50.0% replies (43.8% GPs VS 70.2% CSs, p<0.05) would prescribe a combination of statins and ezetimibe for severe hypercholesterolemia.
Conclusions: Majority of respondents (not only GPs but also CSs) had misconceptions in the definition, risk
factors, symptoms, consequences and screening of FH. Chinese physicians’ practice management of FH was
suboptimal. Comprehensive education of FH should be developed among Chinese doctors.
This study was supported by the National Natural Science Foundation of China (No.81370443 and No.81170793)
and the International Atherosclerosis Society (IAS) and Pfizer Independent Grants for Learning & Change (Grant
ID: 10839501).
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Retrospective Observational Study Evaluating Efficacy of Saroglitazar 4mg in Type 2 Diabetic
Dyslipidemic Patients at Tertiary Care Centre in India
Banshi Saboo, Dhruvi Hasnani, Mahira Saiyed, Feny Patel
diacare, ahmedabad, GJ, India
Objective:
•

The primary end point was to note the changes in plasma triglyceride level

•

The secondary end points were changes in metabolic status (HbA1c & BMI)

Methods:
•

Data of patients having type II diabetic dyslipidaemia without any major comorbidity, were collected & analysed.

•

Inclusion: Aged > 50 years, HbA1c 7-8%, BMI >23 kg/m2, triglyceride level >250mg/dl.

•

Exclusion: Patients already on statin therapy, HbA1c above 8%, patient with Hypothyroidism

•

No of total patients 351 (male: 198 females: 153)

Results:
•

Saroglitazar as an add on therapy significantly reduced mean plasma Triglyceride levels by 25.8% from the
baseline, reduction in HbA1c was 1.01% without any hypoglycaemic episodes and no significant changes in
BMI were seen.

Safety
•

No significant change in renal or liver parameters were observed at the end of 24 weeks

•

No serious adverse event was reported

Conclusions:
•

High triglycerides is a major CV risk factor. Recent evidence has shown the group with TG < 90 mg/dL had
60% lower chances of ischemic heart disease compared to those with TG level >360 mg/dL.1

•

Saroglitazar in this study of 24 weeks’ has shown efficacy in reduction of TG with no alterations in liver and
renal parameters.

•

Use of saroglitazar 4 mg once daily in diabetic dyslipidemic Patients is associated with significant improvement in triglycerides level & glycemic parameters.

BASELINE (average)

AT 24th(average)

TG

295.7

223.8

HBA1c

7.6%

6.56%
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P1.048
The Association Between Marked Hypertriglyceridemia, Diabetes, Inflammation, and apoE Genotype
Margaret R. Diffenderfer1, 2, Andrew S. Geller1, 2, Ernst J. Schaefer1, 2
1. Boston Heart Diagnostics, Framingham, MA, USA, 2. Tufts University, Boston, MA, USA
Objective: Marked hypertriglyceridemia, with fasting plasma triglyceride (TG) levels >1000 mg/dL, has been associated with obesity, diabetes, and an increased risk of recurrent pancreatitis. Genetic causes include mutations
in LPL, GPIHBP1, APOA5, and APOC2. Our goal was to establish the prevalence of marked hypertriglyceridemia in a
large reference laboratory population and examine its relationship with biomarkers of diabetes and inflammation
and apoE genotype.
Methods: We assessed fasting plasma lipids, lipoproteins, adiponectin, glucose, glycosylated hemoglobin
(HbA1c), homeostasis model of insulin resistance (HOMAIR), high-sensitivity C-reactive protein (hsCRP), fibrinogen, myeloperoxidase (MPO), lipoprotein-associated phospholipase A2 (LpPLA2), and apoE genotype in 216,736
subjects (median age 56.0 years; 45.8% male).
Results: In this population the 25th, 50th, 75th, 95th, 99th, and 99.9th percentile TG concentrations were 79, 111,
160, 287, 487, and 1089 mg/dL, respectively. A total of 217 subjects had TG concentrations >1089 mg/dL (cases:
median[IQR] age 49[15] years; BMI 30.1[8.7] kg/m2; TG 1377[567] mg/dL), placing them at high risk of developing
recurrent pancreatitis. Of cases, 71.9% were men versus 41.6% of subjects below median TG concentrations
(controls: age 56[21] years; BMI 26.8[7.3] kg/m2; TG 79[30] mg/dL; all P<0.001 vs. cases). A history of diabetes
was reported in 51.6% of cases versus 8.3% of controls. In cases, median[IQR] glucose, HbA1c, insulin, HOMAIR, hsCRP, fibrinogen, and LpPLA2 concentrations (158.0[148.0] mg/dL, 7.5[4.3]%, 19.0[19.0] µU/mL, 8.1[10.7],
3.3[6.1] mg/L, 493[344] mg/dL, 267[143] ng/mL, respectively) were significantly (P<0.001) higher than in controls
(94.0[15.0] mg/dL, 5.5[0.5]%, 8.0[8.0] µU/mL, 1.9[1.9], 1.1[2.5] mg/L, 363[108] mg/dL, 183[60] ng/mL, respectively). MPO concentrations were moderately higher (cases: 299[196]; controls, 273[151] pmol/L; P=0.056). Adiponectin levels were markedly lower (cases: 4.9[3.9]; controls: 12.1[9.2] µg/dL; P<0.001). TG concentrations were
more strongly correlated with LpPLA2 in all cases (r=0.41, P<0.001) and with MPO in cases with diabetes (r=0.39;
P=0.02) than in controls (LpPLA2 r=-0.08; MPO r=0.05). No significant associations with apoE genotype were
noted.
Conclusions: Our data indicate that marked hypertriglyceridemia is associated with male gender, obesity, diabetes, insulin resistance, and increased concentrations of biomarkers of plaque development and vulnerability.
Treatment of diabetes and insulin resistance in such patients appears warranted to reduce TG levels and the risk
of pancreatitis and cardiovascular disease.
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P1.049
The Best Lipid Predictor--Update 2018
William E. Feeman, Jr
The Bowling Green Study, Bowling Green, OH, USA
Objective: To demonstrate that all lipid predictors are not equally good in predicting the population at risk of
atherothtrombotic disease and that there is a superior lipid predictor.
Methods: Chart review
Results: The various lipid predictors have been compared in their ability to predict the population who developed
some form of atherothrombotic disease (ATD) during the 4 Novmber 1974-1 January 2018 timeframe. Those lipid
predictors are LDL-cholesterol, total cholesterol:HDL-cholesterol (CT:HDL), non-HDL cholesterol, CT, and triglycerides, as well as a newer predictor called the Cholesterol Retention Fraction (CRF, defined as [LDL-HDL]/LDL).
For all lipid predictors except the CRF, when divided into sextiles, the lowest ATD risk sextile contains not only
the majority of patients in the general population but also the fewest number of ATD patients, whereas the highest ATD risk sextile contains the highest number of ATD patients, but the fewest number of patients in the general
population. Only for the CRF does the number of general population patients increase with increasing ATD risk
sextiles, in conjuction with increasing numbers of ATD patients.
At any level of any of the other lipid predictors except CT:HDL, the average age of ATD onset is dependent of the
associated CRF. That is, at any level of the other lipd predictors except CT:HDL, a higher associated CRF is associated with an earlier average age of ATD onset and a lower CRF is associated with a later average age of ATD
onset.
Conclusions: Because the CRF, unlike the other lipid predictors, predicts the population at risk of ATD better and
better in more and more patients and because the higher risk sextiles of the CRF and CT:HDL predict younger
ATD patients, whereas the lower risk sextiles predict older ATD pataients--unlike the other lipid predictors--it is
proposed that the CRF is the best lipid predictor. CT:HDL is equally as good as the CRF in predicting the ages of
ATD patients, but predicts better and better in fewer and fewer patients and suffers from problems in reproduceability.
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P1.050
Underdiagnosis, Undertreatment and Cardiovascular Risk Misperception among Individuals with
Suspected Familial Hypercholesterolemia: a Brazilian Survey
Marcio Bittencourt2, Antonio Laurinavicius2, Carolina Pereira2, Fernando Cesena2, Raquel Conceição2, Raul D.
Santos1
1. Hospital Albert Einstein and University of Sao Paulo, Sao Paulo, SP, Brazil, 2. Hospital Albert Einstein, Sao
Paulo, SP, Brazil
Objective: It is widely accepted that Familial Hypercholesterolemia (FH) is currently mishandled in most countries. However, epidemiologic data are still scarce and estimations on prevalence, diagnosis, treatment and control continue to rely predominantly on experts’ opinion. The aim of the present study was to assess the degree of
disease awareness, quality of treatment and effective control of suspected FH patients.
Methods: From a database of 70,000 Brazilian individuals submitted to routine health evaluation between 2006
and 2016, 1,987 met the inclusion criteria (age ≥ 18 years and LDL-C ≥190mg/dL without statins or ≥160mg/dL if
on statin therapy). 200 were randomly invited to answer an extensive questionnaire by phone or through e-mail.
Baseline clinical and laboratory evaluation, including lipids assessment, was available for all the participants. The
structured survey included questions about disease awareness, diagnosis, adherence to treatment, and cardiovascular (CV) risk perception from the patient perspective.
Results: Although 97.5% of the sample (mean age: 48±9 years; women: 17%; post-secondary education: 95%;
primary prevention: 87.5%) was aware to carry very high cholesterol levels, only 24.5% (N=49) had ever heard
about FH and merely 14% (N=29) had been previously identified as possible or probable FH by their healthcare
providers. Mean age of FH diagnosis was 35±12 years and only 2.5% (N=5) performed genetic tests. First degree
relatives were summoned or alerted in less than 5% (N=9) of cases. 39% underwent a diet trial before introducing
statin therapy and 37.5% were not on lipid lowering treatment when interviewed. Among those who previously
stopped statin therapy, 57% did so by their own choice; 20% by medical advice; while 23% alleged side effects.
152 (76%) and 85 (42.5%) reported positive family history for dyslipidemia and cardiovascular disease, respectively. Only 20% considered themselves at high CV risk and, although almost 30% supposed to know their LDL-C
targets, barely one (0.5%) was actually able to mention it.
Conclusions: Familial Hypercholesterolemia is still underdiagnosed and uncontrolled in Brazil, even among
individuals of high educational level. There is still room for improvement through medical education and patients’
engagement.
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P1.051
Elevated Fasting Plasma ApoB-lipoprotein Remnants are Associated with MetS and PCOS: Early
Cardiovascular Disease Risk in Adolescents
Donna F. Vine
University of Alberta, Edmonton, AB, Canada
Background: Adolescents with polycystic ovary syndrome (PCOS) have increased incidence of the metabolic
syndrome and dyslipidemia associated with early cardiovascular disease (CVD) risk. However, atherogenic apoB-lipoprotein cholesterol remnants, apo-B48 and apo-B100, and the relationship to the metabolic syndrome and
early subclinical CVD risk have not been examined in adolescents with PCOS.
Aim: The aim of this study was to determine the fasting and non-fasting concentration of plasma apoB-lipoprotein
remnants and the association with features of the metabolic syndrome in adolescents with and without PCOS in a
case-control study, and from the population-based Pregnancy cohort in Western Australia (RAINE)-Menstruation
in Teenagers Study (MTS).
Methods: Metabolic data and fasting and non-fasting plasma lipids and apo-B48 and -B100 were determined
in healthy weight and obese adolescent girls with and without PCOS aged 12-17 yrs (n=45), and fasting plasma
apo-B48 and -B100 was determined in the RAINE-MTS Cohort aged 16-17 yrs (n=204).
Results: Obese-control and obese-PCOS groups had 2-fold higher concentrations of fasting plasma triglycerides,
apoB100- and apoB48-lipoprotein remnants compared to healthy-weight controls (P< 0.001). The postprandial or
non-fasting response in TG(AUC) and apoB48(AUC) was higher in both obese-controls and obese-PCOS subjects compared with healthy-weight controls (P<0.01), and these were positively correlated with free testosterone
(r=0.38; P<0.001 and r=0.33; P <0.05, respectively). In the RAINE-MTS Cohort fasting plasma apo-B48, but not
apo-B100, was significantly elevated in the metabolic syndrome (p<0.032), and was positively correlated with
plasma triglycerides (p<0.0001, r2=0.179) in all adolescent girls. The incidence of the metabolic syndrome was
increased 3-fold in girls with PCOS (37.5%) compared to non-PCOS (13.7%), and the metabolic syndrome was
associated with a 1.82 ug/ml in fasting plasma apoB48-remnants compared to controls (p<0.01).
Conclusion: Elevated plasma apolipoprotein-B48 and TG is highly associated with the MetS in adolescent girls,
and in girls with PCOS there is an increased incidence of the MetS predisposing them to early cardiometabolic
and global CVD risk.
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P1.052
The Role of Serum Triglyceride and Non High-Density Lipoprotein Cholesterol Levels in Predicting
Cardiovascular Risk
Andi Ahwal Rauf, Rizna A. Said, Yusran A. Fitrah, Bumi Z. Herman
Hasanuddin University, Makassar, Indonesia
Objective: Cardiovascular disease (CVD) is a significant cause of death worldwide, especially in developed
countries, such as Indonesia. Non-High Density Lipoprotein Cholesterol (Non-HDLC) is an important lipid profile
parameter to assess cardiovascular risk that could serve as an additional screening tool along with Low Density
Lipoprotein Cholesterol (LDLC) and Triglyceride (TG). Although this parameter has a lot of advantages, it is rarely
used by general practitioners in lipid profile assessment.
Methods: This cross sectional study was carried out from 730 patients during January to December 2017. The
relationship between serum lipids and the risk for cardiovascular disease was determined by dividing the lipid
profiles into two groups stratified by the levels of non-HDLC and LDLC. The cut-off value was 1.13 mmol/L for TG.
Results: Analysis of 730 lipid profiles showed that 506 (69.32%) patients had triglyceride levels above 1.13
mmol/L. Of these, 6.99% of the samples showed high non-HDLC with normal LDLC while 3.15% showed high
LDLC with normal non-HDLC. Total serum Triglycerides and the TG/HDL ratio were significantly higher in the high
Non–HDLC groups for both males and females.
Conclusions: TG and Non-HDLC are more recommended than LDLC as predictors of cardiovascular disease
risk factors based on this study. Therefore, it is recommended that Non-HDLC be added as part of lipid profile
parameter and TG/HDL ratio be recognized as a possible important indicator of cardiovascular risk
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P1.053
Lipid Profile and Coronary Heart Disease Risk Assessment among Adults in Makassar, Indonesia: A
Cross-Sectional Study
Andi Ahwal Rauf, Rizna A. Said, Yusran A. Fitrah, Bumi Z. Herman
Hasanuddin University, Makassar, Indonesia
Objective: High prevalence of Coronary Heart Disease (CHD) risk factors has been reported in Indonesia. High
concentration of total cholesterol, low-density lipoprotein cholesterol (LDLC), triglyceride (TG) and low concentration of high-density lipoprotein (HDLC) suggest strong indication of CHD in individual in future life. This study was
performed to evaluate lipid profile among adults in Makassar.
Methods: Lipid profile data was collected from 719 adult patients age twenty until seventy nine years old from
January to December 2017. The patients were classified into five different age categories between 20-39 years,
40-49 years, 50-59 years, 60-69 years and 70-79 years. Lipid profile consists of TC, LDLC, HDLC and TG.
Results: This cross sectional study revealed that TG level means of male group age 40-49 years, 50-59 years,
60-69 years, 70-79 years and female group age 60-69 years, 70-79 years were at high risk (>150 mg/dL) as well
as HDLC level means in all groups were also below normal level (<60mg/dL).
Conclusions: Statistical data indicates that both adult male and female in Makassar are at high risk of heart
diseases in the future.
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P1.054
Levels of Non-high Density Lipoprotein Cholesterol and Association with Diabetes Mellitus and
Cardiovascular Disease in the Chilean Population
María C. Alé, Guadalupe Echeverría, Aranzazu Jugo, Luis Villarroel, Alberto Maiz, Attilio Rigotti
Pontificia Universidad Católica, Santiago, Chile
Objective: Despite aggressive treatment with statins to lower LDL cholesterol levels (LDL-C), there is a high
residual prevalence of cardiovascular diseases that is dependent on cholesterol transported in other atherogenic
lipoproteins. Levels of non-high density lipoprotein cholesterol (non HDL-C) are a better biomarker of overall
atherogenic risk linked to blood lipids. The purpose of this study was to describe the levels of non HDL-C in the
Chilean population, to establish its association with diabetes mellitus (DM) and cardiovascular disease (CVD), and
to assess compliance to therapeutic goals according to individual cardiovascular risk.
Methods: Using data from the cross sectional 2009-2010 National Health Survey, we analyzed a nationally representative sample composed by 2,792 Chilean subjects ≥15 years of age, who had valid data for blood lipids, DM
and CVD.
Results: The study sample was balanced by sex (51.1% females) and socioeconomic level, and exhibited high
frequency of overweight or obesity (62.6%). DM and CVD were prevalent among 8.0% and 10.9% of the study
participants, respectively. A high prevalence of high non HDL-C levels (45.1%) was observed, increasing at older
ages, lower socioeconomical status, higher body mass index, and elevated cardiovascular risk. A significant discordance was observed in achievement of therapeutic goals for non HDL-C versus LDL-C fractions, especially in
the presence of triglycerides ≥150 mg/dl: 8% of the hypertriglyceridemic population showed elevated levels of non
HDL-C despite adequate LDL-C levels. When analyzing adjusted odds ratio (OR) for the presence of DM or CVD
in subjects with elevated versus adequate non-HDL-C levels, a significant association was detected for both DM
(OR=2.997, 95% CI: 1.298-6.918, p <0.001) as well as CVD (OR=5.569, 95% CI: 3.048-10.176, p = 0.044).
Conclusions: Due to high prevalence of increased non HDL-C, discordance between LDL and non HDL cholesterol together with the link of non HDL-C with DM and CVD, the detection and management of elevated levels of
this latter lipid parameter in patients with adequate LDL-C, particularly in those with elevated tryglicerides (≥150
mg/dl), may be very relevant for control of residual cardiovascular risk in the Chilean population

145

Abstracts, XVIII International Symposium on Atherosclerosis, Toronto, Canada, June 9 - 12, 2018

P1.055
Association Between Plasma Lipid Disorders and 12-Years Cardiovascular Events -Isfahan Cohort Study
(ICS)
Masoumeh Sadeghi1, Hamidreza Roohafza2, Mohammad Talaei3
1. Cardiac Rehabilitation Research Center, Cardiovascular Research Institute, Isfahan University of Medical
Sciences, Isfahan, Iran, 2. Isfahan Cardiovascular Research Center, Cardiovascular Research Institute, Isfahan
University of Medical Sciences, Isfahan, Iran, 3. Saw Swee Hock School of Public Health, National University of
Singapore, Singapore
Objective: A few long cohort studies have been conducted to assess the role of dyslipidemia as a major risk
factor for cardiovascular diseases years after diagnosis. The present study as a unique 10-yearcohort study in
Iranian population aimed to assess the relationship between dyslipidemia and long-term cardiovascular outcome
among Iranian adults.
Methods: This 12-year cohort study was conducted between 2001 and 2013 in three cities of Isfahan, Arak, and
Najafabad. The study population includes 5432 individuals older than 35 years and with Iranian citizenship residing at least 6 months in one of the three pointed cities. The study subjects were selected from Isfahan Cohort
Study(ICS) participants. Dyslipidemia was defined according to the ATPIII criteria. The study endpoint was to
assess cardiovascular outcome including unstable angina, fatal and non-fatal myocardial infarction, stroke,and
sudden cardiac death.
Results: Of 5432 assessed individuals, 751 experienced 12-year cardiovascular events with the overall prevalence of 13.8%. The mean baseline age of study subjects in the events and without events groups was 57.4±11.7
and 49.6±11.2, respectively. The median of follow-up was 11.25 years. In cox regression analysis and adjusted for
demographic factors and/or baseline risk factors (table 3), abnormal lipid profiles including hypertriglyceridemia
(HR: 1.57(1.35-1.83), P < 0.001), hypercholesterolemia (HR: 1.58(1.36-1.84), P < 0.001), increased serum LDL-C
(HR: 1.44(1.24-1.66), P < 0.002) were associated with increased risk for 12-yearcardiovascular event. Overall, the
presence of dyslipidemia could increase the risk for 12-yearcardiovascular event by 1.5 times adjusting demographic factors and baseline risk factors (HR = 1.48(1.13-1.94), P = 0.004).
Conclusions: Elevated serum level of lipids is associated with increased risk for future cardiovascular events
especially unstable angina.
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P1.056
Long-term Post LPL Gene Replacement Therapy Gene Expression Profile in Patients with Complete LPL
Deficiency
Karine Tremblay1, 2, Diane Brisson1, 2, Daniel Gaudet1, 2
1. Université de Montréal, Chicoutimi, QC, Canada, 2. ECOGENE-21 biocluster, Chicoutimi, QC, Canada
Objective: Lipoprotein lipase deficiency (LPLD) is a rare Mendelian cause of hyperchylomicronemia. LPL gene
replacement therapy (Glybera) introduces functional copies of LPL gene into muscle cells. According to available
data, LPLD patients exposed to Glybera saw their clinical condition improved, notably by a reduction in pancreatitis incidence. However, there are important inter-individual variabilities in response to treatment and long-term
effects as well as biological mechanisms implicated are still unknown. The objective of the present study is to
document gene expression profile among LPLD subjects, according to Glybera exposition.
Methods: A total of 19 LPLD subjects were included in this study, 11 of which having received Glybera treatment.
Among them, whole blood RNA samples were assessed 2-3 (n=4) or 5 (n=7) years post-treatment. RNA samples
were hybridized on Affymetrix Human Gene 2.0 ST Array. Expression profiles were compared to those of normolipemic subjects (n=15) following RMA normalization. Differential expression moderated T-tests between studied
groups were performed and FDR estimations were calculated.
Results: At p-value<0.01, FDR <5% and >2-fold expression significance levels, 17 annotaed genes were found
specific to LPLD subjects exposed to Glybera while 84 are specific to not exposed subjects. Interestingly, according to our stratification analyses, 9 annotated probes are specifically expressed in LPLD subjects 2-3 years post
Glybera exposition, while 24 annotated probes are specifically expressed 5 years after exposition.
Conclusions: These results revealed differential expression profiles associated to Glybera exposition and duration, which could represent potential biomarkers of Glybera long-term effect and mechanisms of action.
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P1.057
Copy-number variation (CNVs) in Hypertriglyceridemia Patients
Jacqueline S. Dron1, 2, Jian Wang2, Henian Cao2, Robert A. Hegele1, 2, 3
1. Department of Biochemistry, Schulich School of Medicine and Dentistry, Western University, London, ON,
Canada, 2. Robarts Research Institute, Western University, London, ON, Canada, 3. Department of Medicine,
Schulich School of Medicine and Dentistry, Western University, London, ON, Canada
Objective: Although circulating levels of triglycerides (TG) have a complex genetic basis, most studies focus
exclusively on single-nucleotide variants (SNVs) and do not consider large-scale deletions and insertions, namely,
copy-number variation (CNVs).
Methods: In a retrospective approach, we assessed our cohort of severe hypertriglyceridemia (HTG) patients for
CNVs disrupting the canonical genes involved in TG metabolism: LPL, APOA5, APOC2, GPIHBP1, and LMF1. Utilizing
sequencing data previously generated by our targeted next-generation sequencing panel, LipidSeq, we applied
the novel VarSeq-CNV® caller algorithm to detect copy-number changes in coverage data generated for each
sample.
Results: Within the TG metabolism-associated genes, two unique CNVs were identified in two patients: a heterozygous partial LPL deletion, and a heterozygous full-gene APOA5 deletion. Secondary confirmation of each CNV is
on-going.
Conclusions: Similar to loss-of-function mutations, these large-scale deletions likely disrupt the normal function
of each genes’ protein product, leading to dysfunctional TG metabolism and extreme elevations in TG levels due
to the decreased catabolism of TG-rich lipoproteins. During our CNV screening, in other lipid-related genes (BLK,
CREB3L3, CETP, LIPC, LIPA, LPIN1, and WRN) we uncovered nine additional CNVs in nine patients; however, their impact towards the HTG phenotype, if any, remains to be determined. While this is not the first study to report CNVs
in genes that reflect the HTG phenotype, it is the first large-scale attempt—both in population size and number of
genes assessed—to consider the involvement of CNVs towards HTG.
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P1.058
Large-scale Deletions of the ABCA1 Gene in Patients with Hypoalphalipoproteinemia
Jacqueline S. Dron1, 2, Jian Wang1, Amanda Berberich1, 2, 3, Karine Tremblay4, Henian Cao1, Ioanna GouniBerthold5, Diane Brisson4, Daniel Gaudet4, Robert A. Hegele1, 2, 3
1. Robarts Research Institute, Western University, London, ON, Canada, 2. Department of Biochemistry, Schulich
School of Medicine and Dentistry, Western University, London, ON, Canada, 3. Department of Medicine, Schulich
School of Medicine and Dentistry, Western University, London, ON, Canada, 4. Ecogene-21 Clinical and Translational Research Center and Lipidology Unit, Community Genetic Medicine Centre, Department of Medicine, Université de Montreal, Montreal, QC, Canada, 5. Center for Endocrinology, Diabetology and Preventive Medicine,
University of Cologne, Cologne, Germany
Objective: Large-scale deletions and insertions, namely, copy-number variation (CNVs) have been studied in the
context of lipid phenotypes and dyslipidemias, such as familial hypercholesterolemia, but have not been considered for extremes of high-density lipoprotein (HDL) cholesterol.
Methods: We screened our collection of patients with low HDL cholesterol for CNVs disrupting genes consistent
with the phenotype, such as ABCA1, APOA1, and LCAT. CNVs were detected using the VarSeq-CNV® caller algorithm, which relies on sequencing depth of coverage for analysis; we applied this algorithm to the sequencing data
that had been generated previously by our targeted next-generation sequencing panel, LipidSeq.
Results: We identified three individuals who carried three unique deletions in ABCA1: a heterozygous deletion
of exon 4, a heterozygous deletion spanning exons 8-31, and a heterozygous deletion of the entire ABCA1 gene.
Breakpoints were confirmed for the smaller two deletions using Sanger sequencing, and the full-gene deletion
was confirmed using the Affymetrix CytoScanTM HD Array.
Conclusions: Given the role of the ABCA1 transporter in reverse cholesterol transport, large-scale disruptions of
the gene likely lead to the protein’s loss of function, in which cholesterol efflux from macrophages is decreased,
and the number of circulating HDL particles decreases as a result. This screening exercise serves as a proof-ofconcept regarding this novel method of CNV identification using next-generation sequencing data in dyslipidemia
patients—specifically, those with extremely low HDL cholesterol. This is the first example of ABCA1 CNVs in patients with hypoalphalipoproteinemia. While the prevalence of CNVs was low, our findings emphasize the genetic
complexities underlying deviations in HDL cholesterol levels, and the value in considering large-scale variation
when studying the genetic basis of extreme HDL cholesterol levels.
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Updated Cost Effectiveness Model for Genomic Screening for Familial Hypercholesterolemia Mutations
with High LDL Cholesterol Levels
Robert D. Fishberg1, Zeil Rosenberg2, Qingxuan Song2
1. Overlook Medical Center, Summit, NJ, USA, 2. Admera Health, South Springfield, NJ, USA
Objective: Familial Hypercholesterolemia(FH) is an autosomal dominant disorder which in its heterozygous form
has a prevalence of 1/200 -1/500. The diagnosis of FH is based on LDL concentrations (>190 mg/dl) and a family
history of coronary disease. Genetic testing confirms the diagnosis but is only positive in less than 40% of the patients. The rest appear to have a polygenic form of FH. It has recently been shown that the LDL > 190 increases
CAD risk 6 fold and the presense of a mutation confers an additional 3.7X risk.
Genomic testing for FH makes it possible for early detection and therefore can lead to preventative treatment at
an early stage. The recent rapid decrease in the cost genetic testing makes wide screen screening theoretically
feasonable.
Methods: We developed a cost-effective model to compare costs associated with genetic screening and cascade
testing. Based on the initial 81 patients in our FH clinic, we used a prevalence of FH at 15%. We set the cost of
genetic testing at $139 and the 10 year cost of a myocardial infarction (MI) at $170,000. We estimated the cost of
screening and potential savings in the future.
Results: We concluded that the risk of CAD for patients with high LDL can be dramtically reduced if early FH detection and treatment are undertaken. We demonstrated that performing genomic screening on individual patients
with high LDL is more than 25X cost effective compared waiting until later stage treatment for CAD. For every
1,000 patients with high LDL and suspected FH tested, 35 MIs could be prevented. Including one first degree relative 70 MIs could be theoretically prevented. The potential saving could be more than 11 million dollars.
Conclusions: Here we present a cost-effective model for performing genomic tests for FH mutation in popuations
with high LDL. By comparing the screening cost (with early treatment) and the potential savings for the treatment
for major CAD events, we conclude that early detection and treatment for FH is significantly beneficial to the
patients and highly cost-effective.
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Adaptation of ACMG/AMP Guidelines for Standardized Variant Interpretation in Familial
Hypercholesterolemia
Michael A. Iacocca1, Joana Chora2, Alain Carrie3, Sarah E. Leigh4, Lukas Tichy5, Marina T. DiStefano6, Joep
Defesche7, C. L. Kurtz8, Eric J. Sijbrands9, Tomas Freiberger10, Robert A. Hegele1, Joshua W. Knowles11, Mafalda
Bourbon2
1. Robarts Research Institute, Schulich School of Medicine & Dentistry, Western University, London, ON, Canada,
2. Instituto Nacional de Saude Doutor Ricardo Jorge, Lisbon, Portugal, 3. Hopital Pitie-Salpetriere, Paris, France,
4. Genomics England, London, United Kingdom, 5. Centre of Molecular Biology and Gene Therapy, University
Hospital Brno, Brno, Czech Republic, 6. Harvard Medical School, Harvard University, Boston, MA, USA, 7. Academic Medical Center, University of Amsterdam, Amsterdam, Netherlands, 8. UNC Medical School, University of
North Carolina, Chapel Hill, NC, USA, 9. Erasmus Medical Center, Rotterdam, Netherlands, 10. Centre for Cardiovascular Surgery and Transplantation, Masaryk University, Brno, Czech Republic, 11. FH Foundation & Stanford
University, Palo Alto, CA, USA
Objective: Familial hypercholesterolemia (FH) is among the most common monogenic disorders encountered in
clinical practice, and is characterized by extreme LDL cholesterol levels causing premature atherosclerosis and
cardiovascular disease. Recently, FH has progressed toward the forefront of precision medicine, as increasing
numbers of patients worldwide are routinely offered genetic testing as a central part of diagnosis. To date, over
3,000 DNA variants in LDLR, APOB, and PCSK9 genes have been identified in FH patients, however, <10% of these
have been functionally proven to cause disease. Application of the recent ACMG/AMP guidelines for standardized variant interpretation in Mendelian disorders are being used to help further classify FH-associated variants.
Despite such efforts, it is evident there is a need to modify these existing ACMG/AMP guidelines to become more
disease-specific for FH.
Methods: In 2016, the Clinical Genome (ClinGen) Resource FH Variant Curation Committee was commissioned with the goal to develop FH-specific variant interpretation guidelines. Here, we propose a consensus
set of ACMG/AMP-adapted guidelines specific for FH that include 1) explicit statements differentiating between
LDLR, APOB, and PCSK9 genes, 2) an emphasis on functional study evidence types, 3) alteration of population data
frequency thresholds, 4) appropriate use and interpretation of computational tools, and 5) addition of criteria for
large-scale copy number variants. The proposed guidelines have been tested in a pilot study of 50 known FHvariants; each variant was independently curated by 5 individuals and a detailed record of criteria scoring for each
variant was kept.
Results: Results are currently being analyzed in order to identify any discordances among curators. This pilot
study will help to further resolve any ambiguities that may lead to inconsistencies in variant curation efforts in the
future.
Conclusions: Following ClinGen approval, all >3,000 FH-associated variants will be re-classified and resulting
classifications will be made publicly available on the ClinVar database. We anticipate that such results will enable
more accurate and consistent assessment of sequence variants in both FH research and clinical care.
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Surviving Familial Hypercholesterolemia without Coronary Artery Disease: A Unique Phenomenon
Associated with Newly Identified Biological and Genetic Markers
Etienne Khoury1, Diane Brisson1, Nathalie Roy2, Gérald Tremblay2, Daniel Gaudet1
1. Lipidology Unit, Community Genomic Medicine Centre and ECOGENE-21, Department of Medicine, Université
de Montréal, Saguenay, QC, Canada, 2. Chicoutimi Hospital, Saguenay, QC, Canada
Objective: Patients with familial hypercholesterolemia are characterized by elevated low-density lipoproteincholesterol (LDL-C) concentrations appearing at birth and exposing them at high risk of premature coronary artery
disease (CAD) (< 50 years). Statin therapy has been prescribable since 1987, and remains the current standard
treatment for FH. This highlights the fact that patients with such rare disease and reaching advanced age (> 70
years) have survived at least 40 years in the pre-statin era. The objective of this study consists in identifying biological and genetic factors associated with unexpected survival in patients aged > 70 years carrying FH-causing
LDL receptor (LDLR) gene mutations.
Methods: The analysis of 2081 individuals carrying either the French-canadian Type 1 (15KB deletion), the
French-canadian Type 2 (W66G), the C646Y, E207K and Y468X mutations, which are all FH-causing LDLR gene
mutations, was performed.
Results: We identified 30 FH subjects over 70 years of age who never reported CAD symptoms and 71 patients
with premature CAD aged < 70 years carrying the same mutation. Multivariate regression analyses of this FH
cohort revealed that the gender (female), high-density lipoprotein-cholesterol (HDL-C) and Apolipoprotein A1
(Apo-A1) levels were significant contributory factors in reducing FH-associated CAD risk. Also, exome-sequencing
analyses revealed novel variants acting as cardio-protective markers and shown to be mainly involved in cell
proliferation and apoptosis, receptor endosomal trafficking and intracellular signaling, including the canonical Wnt
pathway.
Conclusions: These results suggest that beyond LDL-C reduction and FH-causing genotype, biological and
genetic markers could impact the risk trajectory of CAD for FH and possibly represent important targets for cardiovascular disease prevention in the general population.
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Update on the Familial Hypercholesterolemia Canada (FH Canada) Registry
Isabelle Ruel1, Sumayah Aljenedil1, James Brophy1, Daniel Gaudet2, Brian McCrindle3, Jiri Frohlich4, Robert Hegele5, Jacques Genest1
1. Research Institute of the McGill University Health Centre, Montreal, QC, Canada, 2. ECOGENE-21 Clinical
Research Center, Department of Medicine, Université de Montréal, Saguenay, QC, Canada, 3. Cardiology and
Pediatrics Departments, Toronto Hospital for Sick Children, Toronto, ON, Canada, 4. Department of Pathology
and Laboratory Medicine, Faculty of Medicine, University of British Columbia and Healthy Heart Prevention Clinic,
Providence Heart and Lung Institute, St. Paul Hospital, Vancouver, BC, Canada, 5. Robarts Research Institute,
University of Western Ontario, London, ON, Canada
Objective: Familial hypercholesterolemia (FH) is the most frequent genetic lipoprotein disorder associated with
premature CAD. The prevalence of FH in the general population has been recently revised to 1 in 250, so in Canada, the burden of disease is now estimated to be approximately 140,000 patients, with less than 5% of patients
diagnosed so far. The goal of this initiative is to create a registry of subjects with FH across Canada designed to
identify subjects with FH and to improve health and healthcare delivery.
Methods: The registry regroups more than 150 basic researchers, clinicians specializing in lipidology, endocrinology, pediatric endocrinology, obesity and cardiology, clinical coordinators and industry partners. Radiating from 19
academic centers, the registry is being extended to various communities (“hub and spoke” model). The database
is using a uniform set of criteria and data entry, which includes clinical, biochemical and demographic information.
Specimens (plasma/serum/DNA) are collected for local biobanking.
Results: More than 3,000 patients have been entered in the database so far. The FH Canada registry has a
strong knowledge translation component. A website has been set-up (www.fhcanada.net) to educate and inform
patients and health care professionals. The registry members worked together to implement evidence-based
clinical practice guidelines for the adult and pediatric FH population. The FH registry network is also working on
the creation of educational resources and web-based applications to simplify FH diagnosis and treatment (new
Canadian FH definition, new FH calculator (www.circl.ubc.ca), new algorithm for imputed baseline LDL-C and for
molecular diagnosis in Quebec), which will help to increase awareness of FH among health care professionals,
their patients and family members.
Conclusions: Through the creation of a Canada-wide network, the FH Canada registry will lead to significant
benefits for FH patients, clinicians and researchers, biopharmaceutical industry and government.
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Insight into Polygenetic Abnormalities in Japanese Heterozygous Familial Hypercholesterolemia
Haruki Sekiguchi1, 2, Eri Yamamoto1, Takuro Abe1, Toshiharu Koike1, 2, Kayoko Sato1, Akiko Sakai1, Nobuhisa Hagiwara1
1. Tokyo Women’s Medical University, Shinjyuku Ward, Japan, 2. National Hospital Organization Yokohama Medical Center, Yokohama, Japan
Objective: Heterozygous familial hypercholesterolemia (heFH) is one of the most common genetic disease and
the leading cause of premature cardiovascular disease (CVD). HeFH is caused by mutations in genes, such as
LDL-receptor (LDLR), apolipoprotein B-100 (APOB), proprotein convertase subtilisin/kexin type 9 (PSCK9), or
low-density lipoprotein receptor adapter protein 1 (LDLRAP1). Recently, it was found that adenosine triphosphate-binding cassette transporter G5/8 (ABCG5/8) and APOA5 are associated with CVD. However, the relationship between these genes and heFH is not clear. Here, we investigated the prevalence of polygenetic mutations
in heFH patients and their concurrent risk of CVD.
Methods: The genotypes of 92 patients with clinical heFH and probable heFH according to FH guidelines of
Japanese Atherosclerosis Society were analyzed using an Illumina MiSeq sequencer.
Results: Gene mutations were observed in 36 of 54(66.7%) of clinical heFH and 19 of 36 (52.8%) of probable
heFH. Mutations in LDLR, PSCK9, APOB, ABCG5/ABCG8, and APOA5 were seen in 9.8, 19.5, 4.4, 22.8/13.0,
and 37.0%, respectively. HeFH withABCG5/8 mutations were more likely to have a history of CVD. Interestingly,
the average age of first CVD incidence in patients with APOA5 mutations was younger (59±9 years) than that
without APOA5 mutations (65±13 years).
Conclusions: Polygenetic mutations in ABCG5/8 or APOA5 were found in Japanese heFH patients with high
CVD incidence. The genetic diagnosis of heFH is important in the prevention of CVD events.
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Case Report of Extremely Rare Autosomal Recessive Familial Hypercholesterolemia
Zaneta Petrulioniene1, 2, 3, Egle Skiauteryte1, 2, Urte Gargalskaite1, 2, Sandra Kutkiene1, 2, 3, Egidija Rinkuniene1, 2, 3,
Vilma Dzenkeviciute1, 5, Violeta Mikstiene1, 4, Egle Preiksaitiene1, 4, Rimvydas Norvilas1, 6, Antanas Griskevicius1, 5, 6,
Ema Petrulionyte2, Algirdas Utkus1, 2, 4
1. Vilnius University Hospital, Santaros Klinikos, Vilnius, Lithuania, 2. Faculty of Medicine of Vilnius University,
Vilnius, Lithuania, 3. Faculty of Medicine of Vilnius University, Clinic of Cardiac and Vascular Diseases, Vilnius,
Lithuania, 4. Faculty of Medicine of Vilnius University, Institute of Biomedical Research, Department of Human
and Medical Genetics, Vilnius, Lithuania, 5. Faculty of Medicine of Vilnius University, Clinic of Internal Diseases,
Family Medicine and Oncology, Vilnius, Lithuania, 6. Hematology, Oncology and Transfusion Medicine Center,
Vilnius University Hospital Santaros Klinikos, Vilnius, Lithuania, Vilnius, Lithuania
Objective: Familial Hypercholesterolemia (FH) is a genetic disorder that leads to aggressive and premature
cardiovascular disease if left untreated. Lowering of low-density lipoprotein cholesterol is the main target of the
treatment, which is based on high-dose statins, ezetimib, PCSK9 inhibitors as well as lomitapid and mipomersen
or more aggressive – selective apheresis. Most of the cases of FH are inherited in autosomal dominant manner.
We report on a 27 year-old male patient who was found to be homozygous for c.488A>C, p. (Gln163Pro) variant
in LDLRAP1 gene (NM_015627.2), which is causing autosomal recessive hypercholesterolemia. This variant is not
present in population databases and to our knowledge has not been reported in the literature before.
Methods: Enlarging xanthomas, being the first clinical sign of the disease, were sent to histological testing. Blood
serum lipid profile was performed several times. Instrumental investigation included echocardiography, coronary
artery computer tomography, magnetic resonance of the heart and magnetic resonance angiography. Autosomal
recessive hypercholesterolemia diagnosis was proved by genetic testing.
Results: The earliest clinical sign was enlarging xanthomas on the skin which was noticed at the age of 6 years.
The first serum lipids test was performed at the age of ten years and showed severe hypercholesterolemia: total
cholesterol – 30.17 mmol/l, high-density lipoprotein cholesterol – 1.23 mmol/l, low-density lipoprotein cholesterol
– 25.45 mmol/l, triglycerides – 2.21mmol/l. According to Dutch Lipid Clinic Network diagnostic criteria for Familial
Hypercholesterolemia definite FH was diagnosed when the patient was 14 years old, and high-dose statins (40mg
of Rozuvastatin) daily intake was prescribed as well as direct adsorption of low-density lipoprotein apheresis was
started and repeated monthly. At the age of 27 years, autosomal recessive form of FH was proved by a genetic
testing.
Conclusions: Limited routine testing and lack of National Registry of FH may lead to presence of many undiagnosed patients who are suffering from FH. In order to improve the quality life of these patients and prolong their
life expectancy, the National Registry of FH and wider testing, including genetic tests, are undoubtedly necessary.
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Genetic Associations of LDLR, APOB and LDLRAP1 Variants with LDL-cholesterol Levels Among Africans
Natalie A. Smyth1, Mahtaab Hayat1, 2, Robyn Kerr2, Frederick Raal3, Michele Ramsay1, 2
1. Sydney Brenner Institute for Molecular Bioscience, Johannesburg, South Africa, 2. Division of Human Genetics,
School of Pathology, Faculty of Health Sciences, University of the Witwatersrand, Johannesburg, South Africa, 3.
Department of Medicine, Faculty of Health Sciences, University of Witwatersrand, Johannesburg, South Africa
Objective: Epidemiological and social transition has led to an increase in the prevalence of non-communicable
cardiovascular diseases (CVDs) among Africans. Despite the recent marked increase in hypertension and diabetes mellitus, lipid levels in black Africans appear to be generally lower than in European populations. There are
both monogenic and polygenic forms of dyslipidaemia and this study looks at functional variants in genes that are
known to be involved in monogenic hyperlipidemia traits (for example Familial Hypercholesterolaemia).
Methods: A panel of genes (LDLR, APOB, PCSK9 and LDLRAP1) known to be involved in altering LDL-cholesterol
(LDL-C) levels were selected, and variants in these genes were identified using bioinformatics tools by filtering for
probable functional impact and minor allele frequency. Nineteen variants over the four genes, likely to be of functional significance were identified. These variants were genotyped in a group of 1000 participants taken from the
H3Africa AWI-Gen study. The AWI-Gen Collaborative Centre has collected demographic data and biospecimens
on over 10 000 participants from 4 different African sites (Burkina Faso, Ghana, Kenya and South Africa) and
provides a research resource for large scale epidemiological and genomic research in Africa.
Results: In the present study, five of the nineteen selected SNP variants were found to be significantly associated with LDL-C levels in African individuals: rs12071264; p=0.009 (LDLRAP1), rs35910270; p=0.050 (LDLRAP1),
rs6752026; p=0.014 (APOB), rs72658855; p=0.039 (LDLR) and rs679899; p=0.02 (APOB).
Conclusions: Further investigations should lead to understanding the probable causes of the lower LDL-C levels
among Africans. We plan to perform DNA-capture Next Generation Sequencing (NGS) to search for mutations in
a larger group of dyslipidaemia genes (N=69) in the AWI-Gen cohort. Currently the genetic, genomic and environmental contributions to altered lipid profiles in African populations and potential gene-gene and gene-environment
interactions are poorly understood. Determining the factors responsible for low LDL-C levels among Africans may
lead to important therapeutic avenues for other world populations.
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Genetic Determinants of Cardiovascular Risk in Familial Hypercholesterolemia
Pei Jun Zhao1, Jian Wang2, Matthew Ban2, Henian Cao2, Adam McIntyre2, Ericka Simon2, Eric Liang3, John Robinson2, Jacqueline Dron2, Michael Iacocca2, Robert Hegele1, 2
1. Department of Medicine, University of Western Ontario, London, ON, Canada, 2. Robarts Research Institute,
University of Western Ontario, London, ON, Canada, 3. School of Medicine, Queen’s University, Kingston, ON,
Canada
Objective: Familial hypercholesterolemia (FH) has historically been a clinical diagnosis of inherited high cholesterol and premature cardiovascular disease. Classically, FH is described as an autosomal dominant condition with
mutations in LDLR, APOB, or PCSK9 genes. But cholesterol homeostasis is a complex metabolic pathway regulated
by dozens of genes. This study analyzes the influence of FH genotypes on cardiovascular risk.
Methods: Using targeted next-generation DNA sequencing via the LipidSeq panel (J Lipid Res. 2014;55:765772), we sequenced all known genes of the lipid pathway (73 genes, 178 SNPs, at 300x mean read depth, and
accounting for copy number variation), for 184 unrelated Canadian patients referred for clinically diagnosed FH.
An FH database was created to correlate genotype with cardiovascular outcomes.
Results: 56% of patients had a monogenic mutation or rare genetic variant, the most common being the FrenchCanadian LDLR mutation (Am J Cardiol. 1993;72(10):6D-10D). For the remaining 44% of patients, a polygenic FH
risk score, weighted across the top 10 SNPs associated with hypercholesterolemia, was calculated.
Thus, patients were divided into three FH genotypes: monogenic, rare variant, and polygenic. The average age
of FH diagnosis for these groups were 40 ± 17, 54 ± 12, and 52 ± 14 years, respectively (p < 0.0001). Baseline
LDL cholesterol among the genotypes were statistically non-different (overall 5.75 ± 1.69 mmol/L). However, by
Kaplan-Meier analysis, monogenic FH had 1.8 times more premature cardiovascular events (MI, stroke, or coronary revascularization) than polygenic FH (p = 0.0497). After treatment following Canadian Cardiovascular Society
guidelines (Can J Cardiol 2014;30:1471-1481), LDL cholesterol for monogenic, rare variant, and polygenic FH
were 3.54 ± 1.55, 2.98 ± 1.11, and 2.91 ± 1.33 mmol/L respectively (p = 0.0422).
Conclusions: FH is a genetically diverse condition, with different clinical presentations, cardiovascular outcomes,
and response to treatment. But because baseline lipid profiles are similar across genetic categories, clinicians
cannot always accurately infer a patient’s underlying genotype and associated cardiovascular risk. Thus, early
genetic diagnosis may help guide cardiovascular risk stratification in the personalized treatment of familial hypercholesterolemia.
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ADIPOQ rs1501299 G/T Polymorphism is Associated with the Relationship Between Circulating
Adiponectin and Arterial Stiffness in Nondiabetic Individuals
Juhyun Song2, Oh Yoen Kim1, So Ra Yoon1
1. Dong-A University, Busan, Korea, 2. Chonnam National University Medical School, Gwangju, Korea
Objective: Low adiponectin levels are associated with insulin resistance (IR) and arterial stiffness in hypertensive patients, but higher adiponectin levels are found in heart failure patients. This discrepancy has not been fully
resolved, but it may be related to the adiponectin gene (ADIPOQ) which regulates adiponectin production. We
aimed to investigate whether the relationship between adiponectin and arterial stiffness is associated with ADIPOQ
rs1501299 G/T polymorphism in nondiabetic Korean men.
Methods: In nondiabetic men without disease (n=301), anthropometric parameters, lipid profiles, IR, circulating
adiponectin, and brachial-ankle pulse wave velocity (baPWV) were measured. rs1501299 G/T polymorphism was
also analyzed.
Results: Circulating adiponectin levels were negatively correlated with baPWV and homeostatic model assessment (HOMA)-IR in the T allele carriers (n=167), but this correlation was not observed in the GG subjects
(n=134). However, a positive correlation between baPWV and IR was observed in the GG subjects, but not in the
T carriers. These patterns were maintained after the adjustment. A stepwise linear regression analysis revealed
that circulating adiponectin and systolic blood pressure (BP) were the main influencing factors on baPWV levels in
T carriers, but systolic BP, IR and age were the main contributors to increased baPWV levels in the GG subjects.
Conclusions: This study demonstrates that the relationship between circulating adiponectin and arterial stiffness
is associated with ADIPOQ rs1501299 G/T polymorphism, and suggests that T allele is susceptible to the influence
of adiponectin on arterial stiffness. This information may prove useful for personal-based early prevention and
management of atherosclerotic risk.
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Results of the National Program for Detection and Care of Familial Hypercholesterolemia In Uruguay
Mario Stoll, Nicolás Dell’Oca, Ximena Reyes, Andres Ressia, Graciela Fernández, Mario Zelarayan
GENYCO Program, Cardiology Genetics Laboratory. Honorary Commission for Cardiovascular Disease, Montevideo, Uruguay
GENYCO is a National program supported and developed by the Uruguayan Commission for Cardiovascular
Health (CHSCV: www.cardiosalud.org) for the early detection and treatment of Familial Hypercholesterolemia
(FH). Is oriented towards highly vulnerable individuals and families, highlighting the importance of this condition in
preventative cardiology (1).
Is a centralized registry providing access to genetic testing, cascade screening and coordination of the caring process for patients and their affected relatives. We estimate a number of carriers between 6 600 to 9 100 in a total
population of 3.3 millions, considering frequencies of 1/500 to 1/360, according to estimates from lipid profiles.
A special software has been designed for the communication of new cases from medical institutions to the central
Coordinating Unit and for database management. Genetic testing includes LDLR sequencing exon by exon, Apo
B R3500Q, and MLPA. NGS sequencing for LDLR, APOB, PCSK9, LDLRAP1, APOE, STAP1 and polymorphism
screening for polygenic HF, that has become standard since 2016 for IC. A simple method for saliva collection and
transportation were developed, that guarantees long term gDNA stability.
The registry includes 805 cases with presumptive FH diagnosis in follow up from all the country (282 Index cases
(IC) and 523 family members). 131 IC´s were sequenced and results in with 65 positive for LDLR, 3 positive for
ApoB,18 with polygenic FH, 18 with VUS and 27 negative. We analyzed 231 family members 146 of which are
positive for familial mutations.
Forty different mutations were found in LDLR gene and the P3500Q in ApoB. The LDLR variants c.-140C>A,
c.-227G>C, c.789dup, c.954C>A, c.1462 InsC, that co-segregate with FH phenotype were not found in the FH
databases. We also identify 7 INDELS and 3 CNV. The most frequent mutation turned out to be the promoter c.135C>G FH Columbia 2 variant with 18 subjects belonging to 6 unrelated families.
Considering LDLR variants we have a positive rate of 58% and a coverage between 8 and 11% of the expected
carrier population. The gradual inclusion of all public and private medical institutions is encouraged as the designation of dedicated medical referrals. Control by expected number of cases according to their population served,
allows assessment of progress in identifying new cases.
1.	 The program was created in November 2012 (Law 18,996, item 12, art. 207) followed by a Regulatory Decree (357/013) approved by the Ministry of Health ,Uruguay.
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Improving Familial Hypercholesterolaemia Diagnosis – Functional in Vitro Analysis of LDLR Missense
Variants Found in the Portuguese FH Cohort
Ana C. Alves1, 2, Rafael Graça1, 2, Mafalda Bourbon1
1. Instituto Nacional de Saúde Doutor Ricardo Jorge, Lisboa, Portugal, 2. BioISI– Biosystems & Integrative Sciences Institute, Faculty of Sciences, University of Lisboa, Campo Grande, Lisboa, Portugal
Objective: Familial Hypercholesterolaemia (FH) is an autosomal disorder of lipid metabolism presenting with
increased cardiovascular risk due to lifelong exposure to high LDL values. LDLR mutations are the cause of disease in 90% of the cases but proof of pathogenicity has only been obtained for about 10%. The lack of functional
characterization of variants found in patients with a clinical diagnosis of FH makes it difficult to reach a definite FH
diagnosis.
In the Portuguese Familial Hypercholesterolemia Study (PFHS), 133 LDLR alterations were found in 826 index
patients and their relatives up to date. Until now 70 of these alterations have already been proved to be mutations causing disease or are established null alelles and 15 were classified by in vitro studies as non-pathogenic.
The aim of the present work is to functionally characterize the remaining (48) LDLR missense alterations found in
Portuguese FH patients.
Methods: Different LDLR mutants are being generated by site-directed mutagenesis and expressed in CHO–
ldlA7 cells lacking endogenous expression of LDLR. To determine the effects of alterations on LDLR function, cell
surface expression, binding and uptake of FITC-LDL was assessed by flow cytometry and western blot.
Results: To date, 10 variants have been studied and 8 (p.(Cys184Tyr), p.(Gly207_Ser213del); p.(His211Asp);
p.(Asp221Tyr); p.(Glu288Lys); p.(Glu626Lys); p.(Asp601Val) and p.(Gly592Glu)) are pathogenic presenting
expression, binding or uptake rates lower than 50%. Two variants p.(Ala606Ser) and p.(Thr726Ile) were found
to be benign. For a total of other 10 variants mutagenesis (p.(Thr62Met), p.(Cys109Phe), p.(Cys143Arg),
p.(Glu267Lys), p.(Cys352Ser), p.(Ile451Thr), p.(His485Gln), p.(Ile488Thr), p.(Gly529Arg) and p.(Phe614Ile), occurred successfully and the functional assessment is underway. The remaining 28 will follow the same characterization.
Conclusions: With the experiments performed so far for the 10 variants it was possible to attribute a diagnosis of
definite FH to a total of 76 patients that will now receive counseling and treatment according to their disorder. This
project will allow the complete characterization of variants in LDLR found in our cohort. Furthermore this functional
characterization of LDLR variants will to contribute to the elucidation of the molecular basis of FH worldwide. An
accurate diagnosis and early personalized counseling/treatment, will improve FH patients prognosis.
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Involvement of Non-synonymous Polymorphisms of the HNF1A Gene in Susceptibility to Metabolic
Syndrome: Association Study and Molecular Dynamics
Lamiae E. Elkhattabi1, Imane Morjane2, Hicham Charoute2, Anas Kettani1, Rachid Saile1, Abdelhamid Barakat2
1. Laboratoire Biologie et Santé URAC34, Faculté des Sciences Ben M’sik, Université Hassan II de Casablanca,
Casablanca, Morocco, 2. Laboratoire de génomique et génétique humaine, Institut Pasteur du Maroc, Casablanca, Casablanca, Morocco
Objective: The objective of our study is to determine the association between the metabolic syndrome and the
rs1169288 and rs2464196 polymorphisms of the HNF1A gene, and to study the deleterious effect of all SNPs not
synonymous with the HNF1A gene by a Bioinformatics analysis to evaluate the impact of the most deleterious
SNPs on the HNF1A protein.
Methods: The statistical analysis by R software on 50 individuals with metabolic syndrome and 50 controls to
evaluate the association between the SM and the rs1169288 and rs2464196 polymorphisms of the HNF1A gene
after adjustment for age, BMI, and sex. The bioinformatic analysis of SNPs of the HNF1a gene was performed by
the two servers (SIFT and Polyphen). Molecular dynamics simulation was performed by the gromacs package of
the different hnf1A proteins (native, mutant Tyr122Cys,mutant Pro112Leu and mutantThr260Met).
Results: After statistical analysis by R software on 50 individuals with metabolic syndrome and 50 controls. We
found a significant association between the SM and the rs1169288 polymorphism with the codominant model (pvalue = 0.001, OR = 10.16) and the dominant model (p-value = 0.003, OR = 4.73), while the Association between
MS and rs2464196 polymorphism was found only with the recessive model (p-value = 0.02, OR = 2.39) after
adjustment for age, BMI, and sex. The bioinformatic analysis of SNPs of the HNF1a gene showed that 15% of
its total nsSNPs are deleterious by the SIFT software, 14% are deleterious by the PolyPhen software and 26%
by the two servers (SIFT and Polyphen). Molecular dynamics simulation by the gromacs package of the different
hnf1A proteins (native, Tyr122Cys, Pro112Leu and Thr260Met) revealed instability of the mutated forms relative to
the native protein.
Conclusions: These results provide useful information for the choice of nsSNPs, thus making it possible to elucidate the impact of these on the HNF1A protein.
The conduct of association studies followed by functional studies will allow better understand the pathophysiology
of Smet, and thus implement diagnostic tools and control and prevention strategies that will undoubtedly significantly reduce the socio-economic impact of this syndrome whose prevalence is almost 30% in the Moroccan
population
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P1.071
The Cardiovascular Health in Ambulatory Care Research Team (CANHEART) Initiative: Using
Implementation science to improve dyslipidemia management in Ontario
Shusmita Rashid1, Alia Januwalla1, Julia Moore1, Jamie Park1, Jennifer Rup1, Anam Khan2, Sharon E. Straus1,
Jack Tu2, CANHEART SPOR Research Team2
1. St. Michael’s Hospital, Toronto, ON, Canada, 2. Institute for Clinical Evaluative Sciences, Toronto, ON, Canada
Objective: Lipid management (screening, risk assessment and statin use and adherence) is sub-optimal in
Ontario, Canada. As part of a CIHR Strategy for Patient-Oriented Research initiative, we applied principles of
implementation science, the study of methods to integrate evidence-based interventions into specific settings,
to understand barriers to optimal lipid management and identify appropriate implementation strategies among
primary care physicians and patients. This work will inform the interventions for an innovative, cluster randomized
trial aimed at promoting the uptake of evidence-based practices for dyslipidemia management.
Methods: We conducted a formative evaluation to assess individual level barriers and facilitators to lipid management from the perspective of primary care physicians and patients from high-risk regions in Ontario. We recruited
participants through social media advertising and the study team’s circle of contacts in order to conduct semistructured interviews. We applied validated behaviour change theories (the Theoretical Domains Framework and
the Capability Opportunity Motivation– Behaviour theory) to map these barriers out to appropriate implementation
strategies using the Canadian Agency for Drugs Technology and Health’s (CADTH) Rx for Change database.
Results: We interviewed 9 primary care physicians and 10 residents aged 50-70 years old from rural and urban
regions in Ontario. Generally, primary care physicians reported needing clarity on how to manage patients at intermediate risk of cardiovascular disease, and reported challenges with encouraging patient adherence to statins.
Possible physician-oriented implementation strategies identified include developing decision support aids and
training tools to better identify and manage patients at intermediate risk, and community level audit and feedback
tools. Patients identified challenges with accessing high quality, unbiased health information on statin harms and
benefits, and on actively engaging in their primary prevention care. Possible patient-oriented implementation strategies include developing mass media campaigns and distributing educational materials to encourage patients to
undergo risk assessments and adhere to lipid medication regimens.
Conclusions: We have applied implementation science to select and operationalize potential evidence-based
implementation interventions to increase the uptake of lipid management practices. Next steps include conducting
a process evaluation as part of the randomized clinical trial to understand which strategies are associated with the
largest effect of promoting changes in lipid management behaviour.
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P1.072
Reference Range of Serum Concentration of Small Dense Ldl Cholesterol for Health Check-up
Masumi Ai1, Yasushi Yamamoto2, Ryoko Toragai3, Toshio Kuroshima3, Nobuhisa Morimoto4, Eiichiro Kanda5,
Wataru Imaoka2
1. Dept. of Insured Medical Care Management, Graduate School of Medical and Dental Science, Tokyo Medical
and Dental University (TMDU), Tokyo, Japan, 2. Kansai Occupational Health Association, ACTY Health Evaluation Center, Osaka, Japan, 3. Kansai Occupational Health Association Senri LC Health Evaluation Center, Osaka,
Japan, 4. Dept. of Nephrology, Tokyo Medical and Dental University (TMDU) Medical Hospital, Tokyo, Japan, 5.
Dept. of Nephrology, Tokyo Kyosai Hospital, Tokyo, Japan
Objective: Small dense LDL (sdLDL) is an atherogenic lipoprotein. Serum sdLDL-cholesterol (sdLDL-C) levels
are significantly higher in patients with atherosclerosis even when their serum LDL-C levels are not higher than
those in normal individuals. The purpose of this study was to establish the reference ranges of sdLDL-C levels
from the standpoint of atherosclerotic disease prevention.
Methods: Subjects consisted of 27,476 Japanese men and women who had an annual health checkup and
obtained their serum sdLDL-C values measured by a direct enzymatic analysis on an automated analyzer. Their
clinical data were also used to determine the reference ranges of sdLDL-C.
Results: The mean, median, and the 75th percentile levels of sdLDL-C were 32.7, 28.2, and 40.2 mg/dL, respectively. The mean sdLDL-C levels were significantly higher in men than in women. Among the 3,908 participants
whose sdLDL-C levels were higher than 50 mg/dL, only 194 individuals were without any clinical risk factors for
atherosclerosis, and only 8 were without any abnormal findings at the health checkup. Those with sdLDL-C levels
higher than 40 mg/dL had significantly higher waist circumference, blood pressure, and fasting blood glucose levels than those with sdLDL-C levels lower than 40mg/dL. Among male participants without any disease, 54% had
sdLDL-C levels more than 30 mg/dL, 32% had more than 40 mg/dL, and 18% had more than 50 mg/dL, while in
women, 28% had more than 30 mg/dL, 11% more than 40 mg/dL, and 5% more than 50 mg/dL.
Conclusions: The upper limit for normal sdLDL-C level should be 30 mg/dL. Those with sdLDL-C levels more
than 50mg/dL need medical treatment and should be recommended to see a physician. Those with sdLDL-C
levels between 30 and 50 mg/dL are on the boarder line, however, those with sdLDL-C levels more than 40 mg/
dL and any of the other risk factors should be recommended to see a physician. It is highly valuable to add the
sdLDL-C measurement to conventional blood tests to determine the risk for atherosclerosis.
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P1.073
Characterization of the Effects of Familial Hypercholesterolemia Mutations in LDLR on PCSK9 Binding
Shijun Deng, Adekunle Alabi, Dawei Zhang
University of Alberta, Edmonton, AB, Canada
Objective: Plasma levels of low-density lipoprotein cholesterol (LDL-C) are positively correlated with the risk of
atherosclerosis. LDL receptor (LDLR)-mediated cellular LDL uptake is the main pathway for plasma LDL cholesterol (LDL-C) clearance. Mutations in LDLR lead to familial hypercholesterolemia (FH) and increased risk of premature coronary heart disease. Proprotein convertase subtilisin/kexin-type 9 (PCSK9) directly binds to the EGF-A
domain of LDLR and promotes its degradation, increasing plasma levels of LDL-C and the risk of cardiovascular
disease.
Methods: Using HEK 293 cells we expressed LDLR mutants which were generated by site-directed mutagenesis.
Binding of PCSK9 to mutants and wild-type LDLR were measured after PCSK9 treatment with HEK293 cells at 4
degrees.
Results: Here, we found that mutation of Asp at position 200 in the ligand-binding repeat 5 (LR5) of LDLR to Asn
(D200N) that is identified in FH patients significantly increased binding of PCSK9 to the receptor, while replacement of other negatively charged amino acid residues in LR5 with uncharged polar residue, Asn or Gln, had no
detectable effect.
Conclusions: Thus, our findings may shed light on the mechanism for FH-causing mutations in LDLR
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P1.074
Canadian Definition for Familial Hypercholesterolemia
Sumayah Aljenedil1, Isabelle Ruel1, Diane Brisson2, Zuhier Awan3, Alexis Baass4, Alexandre Bélanger1, David Bewick6, Jean Bergeron5, James M. Brophy7, Liam R. Brunham8, Patrick Couture5, Robert Dufour9, Gordon A. Francis8, Jiri Frohlich10, Claude Gagné5, Daniel Gaudet2, Robert A. Hegele12, GB J. Mancini13, Jean C. Grégoire11, Milan
Gupta14, Brian W. McCrindle15, Jing Pang16, Paolo Raggi17, Jack V. Tu18, Gerald F. Watts16, Jacques Genest1, 7
1. Research Institute of the McGill University Health Centre, Royal Victoria Hospital, Montreal, QC, Canada,
Montreal, QC, Canada, 2. Lipidology Unit, Community Genomic Medicine Centre and ECOGENE-21, Department
of Medicine, Université de Montréal, Saguenay, QC, Canada, 3. Department of Clinical Biochemistry, Faculty
of Medicine, King Abdulaziz University, Jeddah, Saudi Arabia, 4. Division of Experimental Medicine and Medical Biochemistry, Department of Medicine, McGill University, Montreal, QC, Canada, 5. Lipid Research Centre,
CHU de Québec-Université Laval, Québec City, QC, Canada, 6. Division of Cardiology, Department of Medicine,
Dalhousie University, St. John, NB, Canada, 7. Department of Medicine, McGill University, Royal Victoria Hospital,
Montreal, QC, Canada, 8. Healthy Heart Program Prevention Clinic, St. Paul’s Hospital, Vancouver, BC; Department of Medicine, University of British Columbia, Vancouver, BC, Canada 9. Nutrition, Metabolism and Atherosclerosis Clinic, Institut de recherches cliniques de Montréal, QC; Department of Nutrition, Université de Montréal,
Montreal, QC, Canada, 10. Healthy Heart Program Prevention Clinic, St. Paul’s Hospital, Vancouver, BC; Department of Pathology and Laboratory Medicine, University of British Columbia, Vancouver, BC, Canada, 11. Montreal Heart Institute, Montreal, Montreal, QC, Canada, 12. Departments of Medicine and Biochemistry, Schulich
School of Medicine and Robarts Research Institute, Western University, London, ON, Canada 13. Department of
Medicine, Division of Cardiology, University of British Columbia, Vancouver, BC, Canada 14. McMaster University,
Canadian Collaborative Research Network, Brampton, Hamilton, ON, Canada 15. Division of Cardiology, The Labatt Family Heart Centre, The Hospital for Sick Children, University of Toronto, Toronto, ON, Canada 16. School
of Medicine, Faculty of Health and Medical Sciences, University of Western Australia, Perth, WA, Australia, 17.
Mazankowski Alberta Heart Institute, University of Alberta, Edmonton, AB, Canada, 18. Faculty of Medicine, University of Toronto; Institute for Clinical Evaluative Sciences; Schulich Heart Centre, Sunnybrook Health Sciences
Centre, Toronto, ON, Canada
Objective: Familial hypercholesterolemia (FH) is an autosomal co-dominant lipoprotein disorder characterized by
elevated low-density lipoprotein-cholesterol (LDL-C) and high risk of premature atherosclerotic cardiovascular disease (ASCVD). Definitions for FH rely on complex algorithms that are based on levels of total or LDL-cholesterol,
clinical features, family history and DNA analysis that are often difficult to obtain. We propose a novel simplified
definition for FH.
Methods: Definite FH includes 1) Elevated LDL-C (≥8.50 mmol/L); or 2) LDL-C ≥5.0 mmol/L (for age ≥40; ≥4.0
mmol/L if age <18; and ≥4.5 mmol/L if age is between 18-39 years) when associated with at least one of a) tendon
xanthomas; or b) causal DNA mutation in the LDLR, APOB or PCSK9 genes in the proband or first-degree relative.
Probable FH includes subjects with an elevated LDL-C (≥5.0 mmol/L) and the presence of premature ASCVD in
the patient or a first-degree relative or an elevated LDL-C in a first-degree relative. LDL-C cut-points were determined from a large database comprising over 3.3M subjects. To compare the Canadian FH definition with the
currently used definitions, i.e. the Simon Broome Register and Dutch Lipid Clinic Network (DLCN), we performed
concordance analyses in 5962 individuals from Canada.
Results: The new FH definition showed very good agreement when compared to the Simon Broome Register and
DLCN criteria (κ=0.969 and 0.966, respectively).
Conclusions: The simplified and practical Canadian FH definition has diagnostic performance comparable to
existing algorithms, but adapted to the Canadian population, and is available on a web-based or downloadable
application (www.FHCanada.net).
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P1.075
Neuregulin 4 (Nrg4) Regulation of Hepatic Lipid and Lipoprotein Metabolism in the Hamster Model
Danielle C. Alvares1, 2, Chris Baker2, Khosrow Adeli1, 2
1. University of Toronto, Toronto, ON, Canada, 2. Hospital for Sick Children, Toronto, ON, Canada
Objective: A major complication of insulin resistant states (obesity, metabolic syndrome, and type 2 diabetes) is
fasting dyslipidemia, a lipid profile characterized by elevated triglycerides, increased small dense LDL and low
HDL-cholesterol. This is primarily due to hepatic overproduction of VLDL-triglyceride and apolipoprotein B100
(apoB100). Recently the adipokine Neuregulin 4 (Nrg4) has been shown to be a potential regulator of hepatic
lipid metabolism. Previous research from our laboratory has demonstration that activation of brown adipose tissue
(BAT) resulted in increased hepatic Nrg4 mRNA expression and concomitantly a marked reduction in dyslipidemia
and hepatic steatosis. Since the potential role of Nrg4 in regulating hepatic lipid and lipoprotein metabolism has
not been explored, we examined the potential metabolic effects of Nrg4 in vivo in mice and hamsters and in vitro in
HepG2 cells
Methods: HepG2 cells were treated for 4 hours with Nrg4 (100ng/ml) in the presence of oleic acid (0.4mM) and
lipid mass or mRNA was extracted. Syrian golden hamsters on a chow or high fat/ high fructose/ low cholesterol
(FFLC) diet and chow-fed C57BL/6 mice were treated with once daily intraperitoneal (IP) injections of Nrg4 (10μg/
kg) for 10 or 14 days respectively. On the final day of treatment, animals were fasted for 5 hours, and blood and
tissue were collected. For VLDL isolation studies, hamsters were injected intravenously with triton (0.5g/kg) and
blood was collected at 30-minute intervals for 2 hours on Day 10.
Results: Nrg4 treatment resulted in increased media triglycerides without any associated changes genes involved
in lipid or lipoprotein metabolism. Treatment of chow-fed hamsters with Nrg4 resulted in exacerbated fasting
hypertriglyceridemia, however comparable results were not seen in chow-fed C57BL/6 mice or FFLC-fed hamsters. This increase in plasma triglycerides was not associated with changes in markers of de novo lipogenesis or
β-oxidation within the liver, or markers of BAT activation or browning of white adipose tissue.
Conclusions: This suggests a potential role of Nrg4 in regulating hepatic lipid metabolism however the lipogenic
effects observed were unexpected and do not parallel lipid lowering effects observed following BAT activation.
Further research is required to understand the mechanism underlying Nrg4’s effect on triglyceride metabolism.
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P1.076
The Proprotein Convertase 7 Regulates Triglyceride Levels via Enhanced ApoA5 Degradation
Yahya Ashraf, Vatsal Sachan, Rachid Essalmani, Stéphanie Duval, Jadwiga Marcinkiewicz, Josée Hamelin, Anna
Roubtsova, Annik Prat, Nabil G. Seidah
Institut de recherches cliniques de montréal, Montreal, QC, Canada
The overexpression in mice of human proprotein convertase 7 (hPC7), which cleaves secretory precursors after
basic residues, leads to ~45% higher circulating triglyceride (TG) levels. In contrast, a genome-wide association
studies associated Afro-Americans expressing the hPC7 R504H variant with ~30% lower TG levels, suggesting
that this substitution is a loss-of-function. Moreover, the PCSK7 gene chromosome 11 is located close to the
apolipoprotein cluster including ApoA1/C3/A4/A5, which are a key regulators of lipoprotein metabolism.
The secreted apolipoprotein A5 (ApoA5) stabilizes the dimeric lipoprotein lipase, and thereby accelerates the
lipolysis of triglyceride (TG)-rich lipoproteins, leading to TG storage in muscles and adipose tissue. In mice, the
overexpression of ApoA5 leads to reduced plasma TG levels, like the PC7 R504H variant whereas apoa5-deficient
mice are associated with increased plasma TG levels similar to PC7 overexpression.
Considering these observations, we sought to possibly establish a link between PC7 and lipoprotein metabolism
via ApoA5.
We fed wild-type (WT) and PC7 knock-out (KO) mice a palm oil-rich diet and examined the effect of the genotype
on ApoA5 levels, fat storage and lipoprotein metabolism. To better understand cellular mechanisms, we performed
experiments in hepatic cell lines, using enzyme inhibitors of the lysosome, proteasome and PCs. Finally, by alanine scanning mutagenesis and co-immunoprecipitation, we determined the direct binding site residues.
Our data showed that, PC7 KO mice exhibit higher gonadal and body fat mass, hypertrophy in both white and
brown adipose tissues. The plasma levels of ApoA5 were ~30% higher in PC7 KO mice, compared to WT. In
hepatic cell lines, overexpression of PC7 reduced intra- and extra-cellular ApoA5 levels, independently from its
proteolytic activity. In addition, alkalinizing agents abolished PC7 function on ApoA5, suggesting a lysosomal/
endosomal degradation pathway. Moreover, we validated the direct interaction between PC7 and ApoA5, which
occurs in the endoplasmic reticulum and at the cell surface. Finally, we showed that PC7 phosphorylation at Ser
is critical for its function on ApoA5, whereas ApoA5 degradation activity is enhanced by its positively charged His
-His doublet.
Our present data demonstrates that PC7 is an in vivo regulator of TG storage and ApoA5 levels.
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P1.077
Statins, Cholesterol and Muscle Damage: an Illusion?
Zoe White, Nadia Milad, Arash Tehrani, Stephanie Sellers, Pascal-Nicolas Bernatchez
University of British Columbia, Vancouver, BC, Canada
Objective: Despite numerous improvements, how Statin therapy impacts skeletal muscle remain a concern.
Rhabdomyolysis is the most serious adverse event and is characterized by muscle weakness and necrosis with
life-threatening complications. However, its low incidence (1-2 cases per 100,000 patient-years), poor predictability and unknown pathogenesis indicates that the link between the cholesterol-lowering effects of Statins, atheroprotection and muscle damage is a complex one. Our goal was to better understand the link between plasma
cholesterol levels and muscle damage
Methods: Two models of skeletal muscle sarcolemma weakening (dystrophin or dysferlin-deficient mice) with
minor, asymptomatic muscle wasting, were engineered to develop hypercholesterolemia. This was done by raising their non-HDLc levels through ApoE gene deletion (ApoE KO) and feeding all groups with a Western, cholesterol containing (0.2%) diet. Muscle damage and atherosclerosis were quantified.
Results: Double dystrophin/ApoE or dysferlin/ApoE deficient mice showed progressive and severe muscle wasting compared to WT, ApoE or single dystrophin or dysferlin-deficient mice. Lesion area jumped from 1-5% in skeletal muscles of dystrophin or dysferlin-deficient mice to up to 64-94% in dystrophin/ApoE or dysferlin/ApoE double
mice. Muscle damage was so severe that dysferlin/ApoE mice showed complete loss of ambulation, a phenotype
never reported in dystrophin or dysferlin-null mice. However, the atherosclerotic burden of dystrophin/ApoE or
dysferlin/ApoE was lower or similar than their ApoE control, suggesting that muscle damage is not a consequence
of local muscle ischemic events.
Conclusions: Our data clearly show that increased levels of non-HDLc cause severe muscle damage and even
loss of ambulation, indicating that non-HDLc possesses intrinsic toxic properties to muscle tissues. Statins-induced lowering of non-HDLc could promote muscle homeostasis and compensate for the direct toxicity of Statins
on skeletal muscle. Rhabdomyolysis can be considered as an imbalance of protective vs deleterious effects of
Statins.
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P1.078
Associations Between Plasma PCSK9 Levels and Postprandial Lipemia Markers in Abdominally Obese
Men with Dyslipidemia Undergoing Lifestyle Modification Therapy
Marjorie Boyer1, 3, Paul Poirier1, 2, Natalie Alméras1, Angelo Tremblay1, 3, Jean Bergeron4, Jean-Pierre Després1, 3,
Benoit Arsenault1, 3
1. Institut universitaire de cardiologie et pneumologie de Québec, Québec, QC, Canada, 2. Faculty of Pharmacy,
Université Laval, Québec, QC, Canada, 3. Faculty of Medicine, Université Laval, Québec, QC, Canada, 4. Lipid
Research center, CHU de Québec, Québec, QC, Canada
Objective: Genetic association studies have identified a pivotal role for proprotein convertase subtilisin/kexin type
9 (PCSK9) in the regulation of blood cholesterol levels. It was also recently shown that individuals carrying lossof-function variants in PCSK9 had attenuated levels of postprandial triglyceride (TG) levels. Our objective was to
determine whether PCSK9 levels were associated with postprandial lipemia markers and whether PCSK9 levels
could be influenced by an oral lipid tolerance test (OLTT) in abdominally obese individuals undergoing lifestyle
modification therapy.
Methods: A total of 175 men (48±8.5 years) were selected on the basis of an elevated waist circumference (≥90
cm) and associated dyslipidemia (TG ≥1.69 and/or HDL cholesterol <1.03 mmol/l). Of them, 113 men completed a
1-year intervention, which consisted in a healthy eating, physical activity/exercise program. An OLTT was performed (60 g fat/m2 body surface area) and blood samples were obtained every 2 hours for 8 hours before and
after the intervention. PCSK9 levels were measured by ELISA in the entire cohort and at each time point during
the OLTT in the 14 men with the greatest improvement in postprandial TGs and in 14 men who did not benefit
from postprandial TG reductions following the intervention.
Results: Participants with higher PCSK9 levels (top tertile) were characterized by higher TG areas under the
curve (AUC, 2621±798 vs. 2243±1128 mmol/L/8h, p<0.05), TG content of triglyceride-rich lipoproteins AUC
(2174±816 vs. 1793±882 mmol/L/8h, p<0.05) and TG content of chylomicrons AUC (994±599 vs. 743±468 mmol/
L/8h, p<0.05) compared to participants with lower PCSK9 levels (bottom tertile). Participants with higher PCSK9
levels were also characterized by higher AUCs of HDL cholesterol (339±75 vs. 304±82 mmol/L/8h, p<0.05) and
LDL cholesterol (1508±403 vs. 1315±439 mmol/L/8h, p<0.05) compared to individuals with lower PCSK9 levels.
PCSK9 levels decreased during the OLTT before and after the lifestyle intervention program in both men with
the greatest improvement in postprandial TGs and those who did not benefit from postprandial TG reductions
(p≤0.008).
Conclusions: PCSK9 levels are associated with postprandial levels of several lipoprotein subfrations in abdominally obese men. We also found that PCSK9 levels may acutely decrease following the ingestion of a high-fat meal.
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P1.079
Tollip Controls Atherogenesis Through Regulation of Autophagy-mediated Degradation of Low-density
Lipoprotein Receptor
Daniela Baptista1, Aline Roth1, Fabienne Burger1, Rodrigo Fraga-Silva2, Nikolaos Stergiopulos2, François Mach1,
Karim J. Brandt1
1. University of Geneva, Geneva, Switzerland, 2. Ecole Polytechnique Fédérale de Lausanne, Lausanne, Switzerland
Objective: Atherosclerosis is a chronic inflammatory disease, in which lipids accumulate in artery walls and lead
to plaque formation. Plaque enlargement and rupture is the principal cause of myocardial infraction. This process
is largely driven by the immune system and monocytes/macrophages are the main immune cells present in atherosclerotic lesions. In this context, high levels of circulating low-density lipoprotein (LDL) induce its engulfment
and retention by macrophages, forming foam cells. The modulation of LDL absorbance is thus wildly used to manage atherosclerosis. The complex process permitting the regulation of LDL is however not fully understood.
Methods: 11-week old ApoE-/- and ApoE-/-Tollip-/-C57Bl/6 mice were submitted to two atherogenesis protocols. In
the earlier atherosclerosis protocol, mice were fed a normal chow diet (NCD.) for 16 weeks. In the more advanced
atherosclerosis protocol, to accelerate atherogenesis mice were fed a high-cholesterol diet (HCD) for 11 weeks
(20.1% fat, 1.25% cholesterol)
Results: We show here that Toll-interacting protein (Tollip) regulates LDL plasma levels through posttranscriptional modulation of the LDL receptor (LDLR). Indeed, although already known for its atheroprotective function, we
found that LDLR expression by bone marrow-derived macrophages (BMDM) and hepatocytes are much lower in
ApoE-/-Tollip-/- than in ApoE-/- mice, while the atherosclerotic lesions are significantly enhanced. Tollip being known
to modulate interleukin-1 and Toll-like receptors signalization across endosomal-trafficking, we were further able
to show that Tollip controls LDLR expression through regulation of endolysosome fusion with the autophagosome.
We have demonstrated that inhibition of autophagy by wortmanin abrogates the effects of Tollip knockout on
LDLR expression in BMDM.
Conclusions: These findings point to LDLR modulation as the key process involved in atheroprotection mediated
by Tollip. These results further suggest that Tollip regulates recycling of LDLR from the endosome back to the cell
surface and/or directing LDLR to autophagy-mediated degradation. Tollip have thus a crucial function in posttranscriptional regulation of LDLR expression and, in turn, in cholesterol homeostasis.
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P1.080
A Simple Clinical Diagnosis Scoring System Allowing to Identify Familial Form of Chylomicronemia
Syndrome
Diane Brisson, Karine Tremblay, Daniel Gaudet
ECOGENE-21, Department of medicine, Université de Montréal, Chicoutimi, QC, Canada
Objective: Familial chylomicronemia syndrome (FCS) is a rare recessive disorder associated with severe hypertriglyceridemia and increased risk of pancreatitis. FCS diagnosis is challenging and is frequently mistaken for the
multifactorial form of chylomicronemia (MCM). In the era of precision medicine, it is critical to accurately distinguish FCS from MCM, since the risk trajectory of both disorders differ and several emerging therapies are specifically developed for FCS, while others target MCM. Accurate diagnosis is thus essential for patients, clinicians,
payers and health decision makers. The aim of this study was to develop a simple clinical diagnosis scoring
system to accurately discriminate FCS from MCM among subjects with severe hypertriglyceridemia.
Methods: This study included 411 French-Canadians adults with chylomicronemia, 58 FCS with genetically and
physiologically confirmed LPLD and 353 with MCM. The scoring system was based on univariate (followed by
multivariate) analyses initially involving tens of potential candidates: clinical signs, anthropometrics, family and
medical history, markers of lipid metabolism, age at diagnosis, response to treatment, clinical morbidity, recurrence of events, age at death, pregnancies, etc. The scoring system intends to discriminate FCS from MCM even
in absence of genetic information. Thus, we did not considered the genotype in the initial analyses but at the end
looked at the performance of the scoring system according to the patients’ genotypes.
Results: ROC curve analyses led us to identify seven variables showing good discrimination between FCS and
MCM (p<0.05), namely age at diagnosis of chylomicronemia, number of pancreatitis, history of triglyceride (TG)
concentrations, body mass index, apolipoprotein B and glycerol concentrations as well as response to TG lowering therapy. A simplified calculation algorithm with a maximum score of 25 was then built from multivariate logistic
regression analyses including all these variables. The optimal cutoff score for FCS diagnosis was ≥9, with a sensitivity and a specificity of 97,9 % and 99,6 %, respectively.
Conclusions: Although external validation and replication in other populations are needed, results of this study
suggest that a simple clinical algorithm could adequately discriminates genetically and physiologically proven FCS
from MCM.
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P1.081
GPER Regulation of LDL Receptor Expression in Human Hepatocytes
Ross D. Feldman1, 2, Qingming Ding1, Jozef Chorazyczewski2, Robert Gros2
1. Department of Medicine, University of Manitoba, Winnipeg, MB, Canada, 2. Departments of Departments of
Medicine, Physiology and Pharmacology, Robarts Research Institute, London, ON, Canada
Objective: Population genetic studies have suggested that G-protein estrogen receptor (GPER) may be an
important regulator of LDL metabolism. In vitro, studies using HepG2 cells have suggested that GPER activation,
using the GPER agonist G1, upregulated LDL receptor expression. This appeared to be primarily via downregulation of proprotein convertase subtilisin kexin type 9 (PCSK9) paralleling a downregulation of nuclear sterol
regulatory element-binding protein 2 (SREBP2) expression. However, whether these findings in HepG2 cells, a
human cancer cell line, are also seen in normal hepatocytes has yet to be determined. Therefore, we assessed
the effects of GPER activation on LDL receptor (LDLR), PCSK9 and nuclear SREBPs expression in human hepatocytes as well as in isolated guinea pig hepatocytes.
Methods: Human hepatocytes culture, Guinea pig hepatocytes isolation and Immunoblotting
Results: In both human and guinea pig hepatocytes, G1 mediated a concentration-dependent upregulation
of LDLR expression with maximum effects of 161±23% and 149± 17% of control respectively. In contrast to the
findings in HepG2 cells where G1 downregulated PCSK9 expression, in human and guinea pig hepatocytes G1
mediated a concentration-dependent upregulation of PCSK9 expression with maximum effects of 165±26% and
170±19% of control respectively. With regards to nuclear SREBP2 regulation, G1 upregulated SREBP2 expression in human hepatocytes and in guinea pig hepatocytes, in contrast to those finding in HepG2 cells where G1
downregulated SREBP2 expression. G1 has no significant effect on the content of nuclear SREBP1 in either
human or guinea pig hepatocytes, similar to its effect in HepG2 cells.
Conclusions: These studues demonstrate that there are significant differences in the mechanisms for GPERmediated upregulation of LDLR expression in HepG2 vs. normal human hepatocytes. Further, we find that guinea
pig hepatocytes appear to be a better model than HepG2 cells for the study of GPER regulation of LDL metabolism

G1-Mediated regulation of:

Human Hepatocytess

Guinea pig Hepatocytes

LDLR protein content

Increased

Increased

PCSK9 protein content

Increased

Increased

Nuclear SREBP2 protein content

Increased

Increased

Nuclear SREBP1 protein content

No change

No change
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P1.082
The Atorvastatin and Fenofibrate Combination Modified the Structure and Transport of Cholesteryl Esters
of the HDL in New Zealand White Rabbits
Cristobal Flores-Castillo, Oscar Pérez-Méndez
Instituto Nacional de Cardiología Ignacio Chávez, Mexico, DF, Mexico
Objective: In this study, we determine the effect of the atorvastatin and fenofibrate combination on the structure,
composition, and transport of cholesteryl esters in vivo of the high-density lipoproteins (HDL) in New Zealand
white rabbits.
Methods: New Zealand white rabbits were fed a normal diet and were administered with atorvastatin (0.6 mg/
kg, n=6), fenofibrate (2.6 mg/kg, n=6) and the atorvastatin and fenofibrate combination(n=6) for eight weeks.
The biochemical profile was determined by colorimetric methods. HDL was isolated from plasma by sequential
ultracentrifugation and HDL subclass distribution was determined by nondenaturing 3- 30% polyacrylamide gels
electrophoresis to determine the changes in structure and composition of the HDL. Kinetic studies of [3H]HDLcholesteryl esters were realized to investigate the transport of cholesterol in vivo in New Zealand white rabbits and
compartmental analysis was realized to calculate the fluxes of cholesteryl esters between the apo B-containing
lipoproteins and the HDL fractions as well as the outflux of cholesteryl esters directly and indirectly from the HDL
fraction.
Results: The atorvastatin and fenofibrate combination treatment increased the cholesterol (1.03 ± 0.13 vs 0.71 ±
0.03 mmol/l), cholesteryl esters (0.88 ± 0.11 vs 0.57 ± 0.02 mmol/l) and phospholipids (3.04 ± 0.37 vs 2.18 ± 0.18
mmol/l) plasma concentrations of the HDL compared with control. Additionally, the combination treatment modified
the HDL subclass distribution toward large subclasses and increased the content of cholesterol and phospholipids
in the particles. As for the transport of cholesteryl esters, the combination treatment increased the flux of cholesteryl esters from the apo B-containing lipoproteins to the HDL (118.3 ± 34.99 vs 17.71 ± 3.94 μmol/l per min) and
the outflux of cholesteryl esters directly from the HDL (5.74 ± 0.35 vs 3.87 ± 0.48 μmol/l per min) compared with
control.
Conclusions: We demonstrate that the atorvastatin and fenofibrate combination induces changes in the structure, composition, and transport of cholesteryl esters in vivo of the HDL in New Zealand white rabbits. These
changes may reflect an enhanced functionality of the HDL. Hence, supporting the association between the structure/functionality of the HDL. This information could serve to provide a better understanding of the anti-atherogenic properties of the HDL.
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P1.083
Portal Vein GLP-1 Receptor Activation Modulates Dietary Fat Absorption and Intestinal Lipoprotein
Metabolism
Simon Hoffman1, 2, Khosrow Adeli1, 2
1. The Hospital for Sick Children, Toronto, ON, Canada, 2. University of Toronto, Toronto, ON, Canada
Objective: Postprandial lipid metabolism becomes altered during insulin resistance and type 2 diabetes (T2D),
resulting in overproduction of apolipoprotein B48 (apoB48)-containing chylomicron particles, and elevated plasma
triglyceride (TG) levels. This dysregulation in blood lipids, termed postprandial dyslipidemia, is proponent to the
development of atherogenic fatty remnants, precursors to the development of cardiovascular disease (CVD).
Recently, our laboratory has demonstrated that the gut-derived hormone glucagon-like peptide (GLP)-1 can attenuate intestinal lipoprotein production through a complex gut-brain-liver axis. Since intestinally-derived GLP-1 is
rapidly degraded in the blood, it is likely GLP-1 exerts its effects in the portal venous bed, activating GLP-1 receptors (GLP-1)R in overlying vagal nerve terminals. Therefore, the objective of this study was to examine the effect
of an acute dose of GLP-1 on intestinal lipoprotein metabolism if injected directly into the portal vein.
Methods: To assess this, Syrian golden hamsters underwent surgical insertion of a silastic catheter into their
jugular vein, then the portal vein was exposed, and injected with an acute dose of active GLP-1 peptide (7-36)
(1μg; n=5), or vehicle (PBS; n=5). In addition, one group was pre-treated with the GLP-1R antagonist exendin-9-39 (5μg; n=5), by intravenous (i.v.) infusion prior to portal vein GLP-1 injection. Finally, a subset of animals
received an i.v. infusion of GLP-1 (1μg; n=4) through their jugular catheter. After treatment, animals received an
oral gavage of olive oil (200uL), and an i.v. infusion of triton to prevent lipoprotein clearance. Postprandial TG accumulation was assessed by blood draws over a 6h period, and triglyceride-rich lipoprotein (TRL) fractions were
isolated by ultracentrifugation.
Results: Hamsters who received a portal injection of GLP-1 showed markedly decreased postprandial TG accumulation in both whole plasma and TRL fractions relative to vehicle controls. This effect was abrogated by exendin-9-39 pre-treatment. Importantly, hamsters that received a jugular infusion of GLP-1 did not exhibit decreases in TG accumulation, suggesting GLP-1R activation in the area of the portal bed is requisite to elicit this effect.
Conclusions: Overall, we present novel evidence supporting the site-specific activity of GLP-1; wherein, its ability
to reduce postprandial lipemia appears to rely on GLP-1R-containing neurons in the portal venous bed.
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P1.084
Validation and Application of a Novel Cholesterol Efflux Assay Using Immobilized Liposomes as a
Substitute for Cultured Cells
Yuna Horiuchi1, Shao-Jui Lai1, Azusa Yamazaki1, Ayaka Nakamura1, Ryunosuke Ohkawa1, Kouji Yano2, Takahiro
Kameda3, Shigeo Okubo4, Shitsuko Shimano5, Michio Hagihara5, Shuji Tohda5, Minoru Tozuka1
1. Analytical Laboratory Chemistry, Graduate School of Medical and Dental Sciences, Tokyo Medical and Dental University (TMDU), Tokyo, Japan, 2. Center for Genomic and Regenerative Medicine, Graduate School of
Medicine, Juntendo University, Tokyo, Japan, 3. Department of Medical Technology, School of Health Sciences,
Tokyo University of Technology, Tokyo, Japan, 4. Faculty of Health Science Technology, Bunkyo Gakuin University, Tokyo, Japan, 5. Clinical Laboratory, Medical Hospital, Tokyo Medical and Dental University (TMDU), Tokyo,
Japan
Objective: It is widely known that high-density lipoprotein (HDL) has an anti-atherosclerotic function, and an increase in HDL may prevent the development of atherosclerotic diseases, including cardiovascular disease (CVD).
Thus, drugs that increase HDL-cholesterol (HDL-C) levels have attracted a great deal of attention. Unfortunately,
while many of these drugs do mediate in increase in HDL-C, none of the current treatments have reached their
expected efficacy, suggesting that not only the amount of HDL-C, but also its functionality must be considered
in estimating atheroprotective ability. HDL has many functions and can act as a reverse cholesterol transporter
(RCT) as well as an antioxidant, anti-inflammatory, antithrombotic, and anti-infectious agent. In RCT, cholesterol
transport from peripheral tissues, including atherosclerotic lesions, to the liver is recognized as the most important
function of HDL. Cholesterol efflux from cells accumulating excess cholesterol is the first step of RCT. Cholesterol efflux capacity (CEC) is the key metric for determining the anti-atherosclerotic function of HDL. However, the
assay methods currently used to calculate CEC are not ideal for clinical use as they require the culture of foam
cells.
Methods: We developed a novel CEC assay to measure HDL using immobilized liposome-bound gel beads
(ILGs) containing fluorescently labelled cholesterol as a substitute for cultured cells. Apolipoprotein B-100 depleted serum (BDS), obtained by polyethylene glycol precipitation, was used as the cholesterol acceptors.
Results: The basic properties of this method, such as the available range of HDL-cholesterol, efflux time, and
normalization parameters, indicate that this method is sufficient to estimate CEC. Furthermore, the CEC values
obtained with this ILG method were also correlated with those obtained with a conventional method using THP-1
macrophages derived foam cells and 3H-cholesterol as a tracer (r = 0.932).
Conclusions: Overall, this novel cholesterol efflux assay method is a realistic and effective alternative to current
methods in the field while also being easier to use in clinical laboratories as neither cell culture, radioisotope, nor
ultracentrifugation is required.
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P1.085
Depression Influences Plasma Levels of Lipids and Glucose Via Adiponectin Receptor 2-mediated
Changes of Apolipoprotein A-IV
Jia Lin, Yan Jun Si, Yan Jian Zheng, Yi Lin Shen, Xu Chen, Mei Yang, Qi Wei Guo, Mei Fan, Mi Su, Ding Zhi Fang
Sichuan University, Chengdu, China
Objective: Numerous studies showed patients with depression presented with metabolic abnormalities. Adiponectin receptor 2 (ADIPOR2) mediates effects of adiponectin secreted by adipocytes, playing a critical role in
obesity-related disorders. Apolipoprotein A-IV (ApoA-IV), associated with high density lipoprotein (HDL) and chylomicrons, participates in the metabolism and its regulation of triglyceride, cholesterol and glucose. Both ADIPOR2
and ApoA-IV have been observed to be related to depressive disorder. However, the roles of ADIPOR2 and ApoAIV in metabolic changes induced by depression have not been fully understood yet.
Methods: In current study, depressive-like behaviours were evaluated in control and chronic mild stress-induced
depressive C57BL/6J male mice. Meanwhile, serum lipid levels, serum glucose and adiponectin were measured
to reveal effects of depression on metabolism. Real-time Polymerase Chain Reaction (RT-PCR) assays were
performed to assess the gene expression of ADIPOR2 and ApoA-IV in mouse small intestine.
Results: In the depressive mice, significantly increased levels of serum low density lipoprotein cholesterol (LDLC) and glucose were observed when compared with those of the control mice, suggesting the disturbance of
metabolism by depressive disorder. Although there was no statistical significance, a rising trend of serum adiponectin level was found in the depressive mice (p=0.066), which was consistent with significantly higher ADIPOR2
expression in small intestine in depressive mice. On the contrary, ApoA-IV expressions were significantly lower in
small intestine in the depressive mice than the control mice.
Conclusions: In summary, our data suggest it is possible that the effects of depression on lipid and glucose
metabolism may be associated with ADIPOR2-mediated changes of ApoA-IV. Further investigations are being
carried out to test this novel hypothesis in our lab.
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P1.086
Soluble LDLR is Reduced by Statin Therapy; Exploration of the Modulation of LDLR Shedding as a
Mechanism of Action of an Established Lipid Therapy
Janice Mayne1, Lioudmila Tepliakova1, Krystal Walker1, Deeptee Seebun1, Dhanuddara Mohottalage1, Zhibin
Ning1, Hussein Abujrad2, Michel Chrétien4, Teik Chye Ooi2, 3, Daniel Figeys1
1. Ottawa Institute of Systems Biology, Department of Biochemistry, Microbiology and Immunology, Faculty of
Medicine, University of Ottawa, Ottawa, ON, Canada, 2. Clinical Research Laboratory, Division of Endocrinology
and Metabolism, Department of Medicine, University of Ottawa, Ottawa, ON, Canada, 3. Chronic Disease Program, Ottawa Hospital Research Institute, The Ottawa Hospital, Ottawa, ON, Canada, 4. Laboratory of Functional
Endoproteolysis, Clinical Research Institute of Montreal, Montreal, QC, Canada
Objective: Levels of low density lipoprotein receptors (LDLRs) are regulated at multiple levels including transcriptional and post-translational. Shedding of LDLR at the liver cell surface is emerging as a biologically relevant
event as increased rate of LDLR shedding due to genetic LDLR variation associates with hypercholesterolemia.
Herein, we studied LDLR shedding in vivo with clinical samples pre- and post-statin treatment and ex vivo with liver
HuH7 cells.
Methods: Plasma soluble LDLR (sLDLR) was measured by ELISA from serum of 39 individuals pre- and postlow dose atorvastatin treatment (10 mg/day), post hoc. Clinical parameters including serum lipids were available.
Liver HuH7 cells were incubated in the presence and absence of statins and total cellular LDLR determined by
immunoblotting and ELISA, cell surface LDLR by fluorescent LDL uptake assay and sLDLR by ELISA. Data were
analyzed for significance by Mann-Whitney U test, Wilcoxon test or ANOVA at p<0.05, and Spearman’s correlations were made at a 95% confidence level.
Results: Soluble LDLR was positively associated with triglycerides (TG) and PCSK9 (proprotein convertase/
subtilisin kexin like 9) at baseline; correlations which increased post-statin therapy. Additionally, sLDLR was positively associated with total cholesterol post-statin therapy. Low dose statin therapy decreased the level of serum
sLDLR significantly. Statin treatment of HuH7 cells increased LDLR levels without an increase in LDLR shedding
that was observed in the absence of statin and with increase in LDLR levels by overexpression.
Conclusions: We report the novel finding that statin therapy decreases LDLR shedding giving us further insight
into statin’s multiple actions on cholesterol metabolism. This effect was recapitulated in HuH7 liver cells. Attenuating LDLR shedding is an alternative target to treat dyslipidemia.
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P1.087
Functional Analysis of Novel PCSK9 Mutants from Sapiens (R96L, R105W and P174S) and Denisovan
(H449L)
Sepideh Mikaeeli, Ali Ben Djoudi Ouadda, Josee Hamelin, Delia Susan Resiga, Nabil G. Seidah
Montreal Clinical Research Institute (IRCM), Montreal, QC, Canada
Objective: PCSK9 (Proprotein Convertase Subtilisin Kexin 9) is a major regulator of LDLc (Low Density Lipoprotein-cholesterol) via its ability to enhance the degradation of the LDLR (LDL Receptor). Natural missense mutations in PCSK9 often result either in a GOF (gain-of-function) or LOF (loss-of-function) by modulating its activity
on the LDLR. Herein, we analyzed the activity of PCSK9 and that of natural mutations (R96L, R105W) reported in
Chinese FH (Familial Hypercholesterolemia) patients and P174S in Tunisian families. We also assessed the effect
of an archaic Denisovan mutation (H449L).
Methods: To assay the extracellular and intracellular pathways of PCSK9-induced degradation of the LDLR we
incubated hepatic HUH7 and IHH cells with media obtained from HEK293 cells overexpressing WT (Wild Type)
and mutant PCSK9, as well as co-transfections in hepatic cells of cDNAs coding for PCSK9 or its mutants with the
LDLR. Functional assays included: Elisa, Western blot, Di-LDL internalization and immunocytochemistry.
Results: The preliminary results of our work showed a LOF activity for R96L and P174S mutations and a partial
LOF activity for R105W mutation intracellularly. Also in the extracellular pathway the effect of R96L mutation followed the same trend as the intracellular function. The H449L mutation did not significantly affect PCSK9 function.
Conclusions: The LOF-PCSK9-R96L (partially -R105W) and -P174S likely compensate the LDLc-raising in FH
patients from China and Tunisia presenting a LOF-LDLR-D266N, respectively. The Denisovan H449L does not
affect PCSK9 activity.
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P1.088
An Automated Method for Measuring Lipoprotein Lipase and Hepatic Triglyceride Lipase Activities in
Post-heparin Plasma of Human and Experimental Animals
Katsuyuki Nakajima1, Masashi Shiomi2, Daisuke Kawase3, Masahiro Maeda3, Shigeaki Imamura4, Yuji Muraba5,
Takafuki Koga5, Junji Kobayashi6, Tetsuo Machida1, Masami Mujrakami1
1. Gunma University, Graduate School of Medicine, Maebashi, Japan, 2. Kobe University, Graduate School of
Medicine, Kobe, Japan, 3. Immuno-Biological Laboraories, Fujioka, Japan, 4. Imamura Enzyme Technology
Laboratory, Shizuoka, Japan, 5. Hidaka Hospital, Takasaki, Japan, 6. Kanazawa Medical University, Kanazawa,
Japan
Background: Quantiﬁcation of LPL and HTGL activity is useful for diagnosing lipid disorders, but there has been
no automated method for measuring these lipase activities simultaneously in humans and experimental animals.
Methods: The automated kinetic colorimetric method was developed for assaying LPL and HTGL activity in the
post-heparin plasma using the natural long-chain fatty acid 2-diglyceride as a substrate. LPL activity was determined with apoCII and HTGL activity was determined without apoCII with 2 channel of auto-analyzer simultaneously.
Results: The calibration curve for dilution tests of the LPL and HTGL activity assay ranged from 0.0 to 500 U/L.
Within-run CV was obtained in a range of 20 %. No interference was observed in the testing of specimens containing potentially interfering substances. A significant correlation between lipase activities and concentrations
were confirmed. The normal range of LPL activity in human post-heparin plasma (15 min) was 30-153 U/L, while
HTGL activity was 135-431 U/L. The lipase activities of rabbit, rat and mouse were shown similar but comparatively higher than humans in 15 min after heparin administration and return to the basal levels in 60 min.
Conclusion: The automated activity assays are applicable to quantitating the LPL and HTGL activity in the postheparin plasma in humans, rabbits, rats and mice. This assay is more convenient and faster than radiochemical
assay and highly suitable for the detection of lipid disorders.
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P1.089
Circulating Soluble Low Density Lipoprotein Receptor Levels in Heterozygous Familial
Hypercholesterolemia Subjects Before and After Statin Therapy
Teik C. Ooi1, Daniel Gaudet2, Diane Brisson2, Lioudmila Tepliakova3, Daniel Figeys3, Janice Mayne3
1. Division of Endocrinology and Metabolism, Department of Medicine, Ottawa Hospital Research Institute, University of Ottawa, Ottawa, ON, Canada, 2. Ecogene-21, Department of Medicine, Université de Montréal, Montreal, QC, Canada, 3. Ottawa Institute of Systems Biology, Department of Biochemistry, Microbiology and Immunology, Faculty of Medicine, University of Ottawa, Ottawa, ON, Canada
Objective: The LDL receptor (LDLR) binds circulating LDL particles, leading to their internalization and degradation. It performs this function as a membrane-bound protein. Soluble LDLR (sLDLR) is formed by cleavage of the
LDLR ectodomain which can be measured in human serum. The regulation and significance of this process are
unknown. We hypothesized that the degree of LDLR expression is a major determinant of serum sLDLR concentrations.
Methods: We measured serum sLDLR by ELISA in 510 subjects with heterozygous familial hypercholesterolemia
(HeFH) (301M/209F) before and on statin therapy, and in 266 non-FH untreated controls (137M/129F). Blood
samples were collected in a fasting state. A subset of HeFH subjects were genotyped (n=244) and most were
heterozygous for a defective (class 3) mutation, W66G (n=176), or a null (class 1) mutation, D>15KB (n=57); the
rest carried rare point mutations (N=11). Baseline serum PCSK9 was also measured by ELISA and univariate correlations between PCSK9 and sLDLR were estimated.
Results: Before statin therapy, serum sLDLR was higher in HeFH subjects than in non-FH controls (48.93+35.21
vs 38.65+24.9 ng/ml, p<0.0001), in both gender groups (males 50.38+35.0 vs 41.02+27.93, p=0.0033; females
46.82+35.49 vs 36.13+21.05, p=0.0269). There was no difference in baseline serum sLDLR levels between the
null vs defective FH causing mutations. On statin therapy, there was no change in serum sLDLR from baseline in
the HeFH group. At baseline, serum PCSK9 was significantly higher in FH compared to controls, (332.7+153.2 vs
309.0+131.0 ng/ml, p<0.01), particularly in men (319.5+140.0 vs 283.0+117.5, p<0.01) and in the null (D>15KB)
subgroup (368.8+196.6 vs 309.0+131.0, p<0.0001). There was no correlation between sLDLR and PCSK9 serum
concentrations at baseline (r = -0.02963, p=0.5052).
Conclusions: The decreased expression of LDLR in HeFH is associated with an increase in serum sLDLR,
independent of the nature of FH causing mutation and PCSK9 concentration. The increased expression of LDLR
induced by statin therapy was not associated with an increase in sLDLR in HeFH subjects. We conclude that
additional factors other than LDLR expression per se, play a role in the regulation of sLDLR levels. Our data do not
suggest a strong connection between PCSK9 and sLDLR.
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P1.090
LDLR Activity and Subcellular Distribution is Sensitive to Estrogen in Mice Lacking PCSK9
Anna Roubtsova1, Marlys L. Koschinsky2, Nabil G. Seidah1, Annik Prat1
1. IRCM (Montreal), Montreal, QC, Canada, 2. Robarts Research Center, London, ON, Canada
Objective: PCSK9 is secreted by hepatocytes and binds to the LDL receptor (LDLR), promoting its degradation.
Individuals lacking functional PCSK9 have low levels of LDL-cholesterol, while those carrying PCSK9 mutations
that reinforce the PCSK9-LDLR interaction develop familial hypercholesterolemia. Male or female mice lacking
PCSK9 (KO) exhibit 3-fold higher LDLR levels in the liver. However, the subcellular distribution of the LDLR differs
in a sex-dependent manner: KO male mice show an accumulation of the LDLR at the cell surface of hepatocytes,
while KO female mice do not.
Methods: Ovariectomy and supplementation with placebo (OvxP) or 17b-estradiol (OvxE2) were performed, as
well as injections of E2 in male mice. Liver protein and mRNA levels and immunohistochemistry were evaluated.
Clearance of injected human PCSK9 or human Lp(a) lipoproteins was followed by ELISA.
Results: In vivo, E2 requires several hours to lower LDLR levels at the hepatocyte cell surface in KO male mice
or KO ovariectomized mice, suggesting genomic effects on gene regulation via the estrogen receptors ERα/β.
LDLR surface levels are correlated with LDLR activity: KO male mice exhibit higher clearance rates than KO female or WT male mice. Similarly, KO OvxP female mice show a higher clearance rate than KO OvxE2 ones.
Conclusions: If the LDLR subcellular distribution is also sensitive to E2 in humans, hypercholesterolemic women
that receive PCSK9 mAb, mimicking a PCSK9 KO phenotype, should respond less efficiently than men (reduced
LDL-cholesterol drop).
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P1.091
Dysfunctional High-density Lipoproteins in Patients with Thyroid Disorders
Shucun Qin
Medical University of TaiShan, Tai An, China
Objective: Objective Dyslipidemia is a well-known manifestation of thyroid dysfunction. Low-density lipoprotein
(LDL) oxidationsusceptibility is higher in these patients thanin normal population.To better understand the effects
of thyroid dysfunction on the development of cardiovascular disease, we examined the content, composition, and
biological activities of serum lipoproteins in subjects with different thyroid function.
Methods: Included were 51 patients with overt hypothyroidism, 54 patients with subclinical hypothyroidism, 47
patients with overthyperthyroidism, 50 patients with subclinical hyperthyroidism, and 62 age- and sex-matched
healthy control subjects.
Results: We found high-density lipoprotein (HDL) functionality was significantly decreased in patients with 4 kinds
of thyroid disorders thanin healthy control populationassessed in four independent ways, namely (i) inhibition of
oxidized LDL (ox-LDL)-induced inflammation, (ii) stimulation of cholesterol efflux from macrophage foam cells, (iii)
protection of endothelial cells from ox-LDL inducedcytotoxicity and apoptosis, (iv)protection against LDL oxidation. HDL compositional analysis showed that sphingosine 1-phosphatecontent and paraoxonase-1 activity were
markedly decreased concomitant with increasedlevels of phospholipids in those patients thanin healthy control
subjects. In addition, the oxidation ofLDL and LDL-mediated inflammation ex vivo were higher in patients compared with healthy control subjects. Inthe cases of hypothyroidism, higher total cholesterol (TC), LDL-C, HDL-C,
apolipoprotein B100 (apoB100), apoAI and lower apoM were found, while hyperthyroid patients had lower TC,
LDL-C, HDL-C, apoB100, ApoAI and apoM compared with controls.
Conclusions: HDL function was decreased while the oxidation of LDL was increased in patients with thyroid
disorders.
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P1.092
Lipoprotein Lipase Behavior in Epicardial Adipose Tissue of Patients with Coronary Artery Disease
Magalí Barchuk1, 2, Verónica Miksztowicz1, 2, 3, Graciela Lopez1, 2, Miguel Rubio4, Laura Schreier1, 2, Gabriela Berg1,
2, 3

1. Universidad de Buenos Aires. Facultad de Farmacia y Bioquímica. Departamento de Bioquímica Clínica.
Cátedra de Bioquímica Clínica I. Laboratorio de Lípidos y Aterosclerosis, Buenos Aires, Argentina, 2. Universidad
de Buenos Aires. Facultad de Farmacia y Bioquímica. Instituto de Fisiopatología y Bioquímica Clínica (INFIBIOC),
Buenos Aires, Argentina, 3. Consejo Nacional de Investigaciones Científicas y Técnicas (CONICET), Buenos
Aires, Argentina, 4. Universidad de Buenos Aires. Hospital de Clínicas “José de San Martín”. División de Cirugía
Cardiovascular, Buenos Aires, Argentina
Objective: Epicardial adipose tissue (EAT) is a visceral AT surrounding and infiltrating myocardium and coronary
arteries. Increased EAT volume has been directly associated with major risk of coronary artery disease (CAD).
Lipoprotein lipase (LPL) hydrolyzes Triglycerides (TG)-rich lipoproteins promoting fatty acid deposition in AT and
it is regulated by transcriptional (PPARs) and post-translational (ANGPTLs, apolipoproteins) mechanisms. Little
is known about LPL behavior and regulation in EAT from CAD. Aim: to evaluate LPL activity in EAT from CAD
patients and its tissue (ANGPTL4 and PPARγ) and circulating (apoCII and CIII) regulators.
Methods: In EAT and subcutaneous AT (SAT) from patients undergoing coronary artery bypass graft (CAD, n=40)
or valve replacement (No CAD, n=24) LPL activity was evaluated by radiometric assay. ANGPTL4 and PPARγ levels were determined by western blotting and serum apoCII and CIII by ELISA. Serum lipid profile was assessed,
and TG/HDL-cholesterol (HDL-C) index was calculated as a surrogate marker of insulin-resistance.
Results: LPL activity was higher in EAT from CAD than No CAD (p=0.01) and than SAT in each group (p<0.001).
ANGPTL4 expression was decreased in EAT from CAD compared to No CAD (p=0.005) and, in both groups, it
was diminished in EAT compared to SAT. (p<0.001). PPARγ levels did not show differences between groups. In
EAT LPL activity was inversely associated with ANGPTL4 (p=0.003) and directly with PPARγ (p=0.001). ApoCIII
levels were decreased in CAD patients (p=0.001), without differences in apoCII. When dividing CAD patients in
tertiles of TG/HDL-C, EAT LPL activity was lower in the higher TG/HDL-C tertiles (T1 vs T2, p=0.05; T1 vs T3,
p=0.004), with increased expression of ANGPTL4 in T3 (p=0.06 vs T1).
Conclusions: EAT from CAD patients shows increased LPL activity, regulated at transcriptional and post-translational level. Although EAT LPL activity decrease with insulin-resistance in CAD patients, it remained increase
compared to No CAD. The antagonist behavior of ANGPTL4 to LPL supports its role as a negative regulator.
Other mechanisms beyond insulin-resistance could be involved in the enzyme regulation in EAT. These findings
would provide evidence for new pharmacological agents for the treatment of CAD disease.
Funding: National Agency of Promotion of Science and Technology PICT 2013-1150.
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P1.093
Novel Mechanism of Regulation of the 5-lipoxygenase/leukotriene B4 Pathway by High-Density
Lipoprotein in Macrophages
Shigeyasu Tsuda, Masakazu Shinohara, Tatsuro Ishida, Ken-ichi Hirata
Kobe University, Kobe, Japan
Objective: High-density lipoprotein (HDL) interacts with various cells, particularly macrophages, in functional cellHDL interactions. Here, we found that HDL protein quality and lipid quality play critical roles in HDL functions.
Methods: HDL fractions from healthy volunteers (HDLHealthy) and patients with recurrent coronary atherosclerotic
disease (HDLCAD) were prepared. To analyse functional HDL-macrophage interactions, macrophages were coincubated with each HDL, and lipid mediator production was analyzed by liquid chromatography/mass spectrometry-based metabololipidomics.
Results: HDLHealthy treatment attenuated the pro-inflammatory lipid mediator production from activated macrophages, particularly that of leukotriene (LT) B4, and this treatment enhanced lipoxin B4 and resolvin E2 production.
HDLHealthy treatment enhanced the proteasome-mediated degradation of the LTB4-producing enzyme 5-lipoxygenase (LO) in activated macrophages; however, HDLCAD did not show these anti-inflammatory effects. HDLHealthy was
engulfed by macrophages via clathrin-mediated endocytosis, which was a critical step in 5-LO/LTB4 regulation.
We also found that HDLCAD showed higher levels of the LTB4-producing enzymes and thus promoted LTB4 production from HDLCAD. In addition, LTB4 attenuated HDL endocytosis, HDL-mediated 5-LO degradation in macrophages, and HDL-derived augmentation of macrophage phagocytosis.
Conclusions: Local LTB4 produced de novo from HDLCAD regulates HDL-macrophage functional interactions and
plays critical roles in dysfunctional, inflammatory HDL characteristics.
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P1.094
Scavenger Receptor BI Promotes Cytoplasmic Accumulation of Lipoproteins in Clear-Cell Renal Cell
Carcinoma
Srividya Velagapudi, Lucia Rohrer, Holger Moch, Arnold von Eckardstein
University of Zurich and University Hospital of Zurich, Zurich, Switzerland
Objective: Clear cell renal cell carcinomas (ccRCC) are genetically and histologically characterized by von
Hippel-Lindau (VHL) gene inactivation and intracellular lipid accumulation by unknown pathomechanism.
Methods: Immunohistochemical analysis of 356 renal cell carcinomas (RCCs). Functional characterization of two
RCC cell lines, one lacking funcitonal (786-O) and another stably transfected with functional VHL (786-O-VHL).
Results: The immunochemical analysis of 356 RCCs revealed significant associations of the abundance of
apolipoproteins apoA-I and apoB as well as scavenger receptor BI (SR-BI) with RCC subtype, markers of HIF-1α
activity, tumor stage, differentiation grade, or survival. The VHL-defective RCC cells 786-O showed enhanced
uptake of both high and low density lipoproteins (LDL) as compared to the stably transfected VHL re-expressing
derivative 786-O-VHL. Unlike normal renal tubular cells, 786-O did not degrade 125I-LDL. 786-O cells showed
enhanced VEGF and SR-BI expression compared to 786-O-VHL. Uptake of LDL into 786-O-VHL was strongly
enhanced by VEGF. The knock-down of VEGF co-receptor neuropilin (NRP1) or blocking of SR-BI significantly
reduced 125I-LDL uptake into 786-O cells. 786-O cells proliferate more quickly compared to 786-O-VHL cells. LDL
stimulated the proliferation of 786-O cells and less so 786-O-VHL cells in a NRP1- and SR-BI- dependent manner,
Conclusions: In conclusion, enhanced lipoprotein uptake due to increased activities of VEGF/NRP1 and SR-BI
promote lipid accumulation and proliferation of ccRCC cells.
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P1.095
Effects of Selective PPARα Modulator K-877 on Particle Numbers of Lipoprotein Subclasses in
Dyslipidemic Patients: Analysis by GP-HPLC and NMR Lipoprofile 2 and 3
Shizuya Yamashita1, 2, 3, Mitsuyo Okazaki4, Takeshi Okada3, Daisaku Masuda3, Hidenori Arai5, Koutaro Yokote6, 7,
Eiichi Araki8, Shun Ishibashi9
1. Department of Cardiology, Rinku General Medical Center, Osaka, Japan, 2. Department of Community Medicine, Osaka University Graduate School of Medicine, Osaka, Japan, 3. Department of Cardiovascular Medicine,
Osaka University Graduate School of Medicine, Osaka, Japan, 4. Tokyo Medical and Dental University, Tokyo,
Japan, 5. National Center for Geriatrics and Gerontology, Aichi, Japan, 6. Department of Diabetes, Metabolism
and Endocrinology, Chiba University Graduate School of Medicine, Chiba, Japan, 7. Department of Clinical Cell
Biology and Medicine, Chiba University Graduate School of Medicine, Chiba, Japan, 8. Department of Metabolic
Medicine, Faculty of Life Sciences, Kumamoto University, Kumamoto, Japan, 9. Division of Endocrinology and
Metabolism, Department of Medicine, Jichi Medical University, Tochigi, Japan
Objective: K-877 (Pemafibrate) is a novel selective peroxisome proliferator-activated receptor α modulator
(SPPARMα) that possesses unique PPARα activity and high selectivity. We reported the efficacy and safety of
K-877, compared with placebo and fenofibrate in dyslipidemic patients with high triglycerides (TG) and low HDL-C
levels (Atherosclerosis 249:36-43, 2016). We have recently established an analytical method to evaluate the lipid
concentrations, size and particle numbers (PNs) of lipoprotein subclasses by gel permeation chromatography
(GP-HPLC), using “spherical particle model” (J Oleo Sci 65:265-282, 2016). The current study was performed to assess the efficacy of K-877 on the PNs of lipoprotein subclasses by GP-HPLC in comparison with NMR LipoProfile
2 and 3.
Methods: From the double blind, placebo-controlled, parallel-group 12-week phase 2 clinical trial, which randomized 224 patients to K-877 0.025, 0.05, 0.1, 0.2 mg BID, fenofibrate 100 mg QD, or placebo (1:1:1:1:1:1) groups,
212 dyslipidemic patients with data of GP-HPLC and NMR were selected. GP-HPLC and NMR were performed
with LipoSEARCH (Skylight Biotech, Japan), LipoProfile 2 (LipoScience, USA) and LipoProfile 3 (LabCorp, USA),
respectively. GP-HPLC separated and calculated the PNs of lipoprotein subclasses, including chylomicrons (CM),
VLDL1-VLDL5, LDL1-LDL6, and HDL1-HDL6. NMR evaluated the PNs of lipoproteins including large VLDL & CM,
medium VLDL, small VLDL, IDL, large LDL, small LDL, large HDL, medium HDL and small HDL.
Results: By GP-HPLC analysis, K-877 reduced the PNs of CM, VLDL1-3 and VLDL4, but not VLDL5. K-877
significantly decreased the PNs of LDL3 and LDL4-6, but increased that of LDL1 and LDL2. Regarding HDL
subclasses, K-877 increased the PNs of small HDL4, HDL5-6 and HDL7, but reduced that of large HDL1-2 and
HDL3. The number of smaller HDL particles increased more markedly by K-877 than that of larger HDL particles.
In contrast to GP-HPLC, NMR LipoProfile 2 and 3 showed markedly large variations in the effect of K-877 on lipoprotein PNs, and no significant size-dependent changes.
Conclusions: GP-HPLC demonstrated that K-877 reduced the PNs of TG-rich CM, VLDL1-4 and small LDL3-6,
whereas it increased that of large LDL and antiatherogenic small HDL. K-877 may have beneficial effects on dyslipidemia and may prevent atherosclerotic cardiovascular events.
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P1.096
Lipoprotein(a) Transports Diverse Host and Non-Host Small RNAs in Circulation
Ryan M. Allen1, Corey A. Scipione2, Marlys L. Koschinsky2, Kasey C. Vickers1
1. Vanderbilt Univ. Medical Center, Nashville, TN, USA, 2. Robarts Research Institute, London, ON, Canada
Objective: Small non-coding RNAs (sRNAs) are present in all biological fluids, and include microRNAs (miRNAs)
and small fragments processed from parent transcripts across many classes of RNA. In circulation, extracellular
RNAs (exRNAs) are transported by various lipid-based carriers, including lipoproteins, and exRNAs represent a
new class of disease biomarkers. Nevertheless, it is unknown if sRNAs on lipoproteins confer, in part, the established risk for cardiovascular disease (CVD) for specific lipoproteins. Lipoprotein(a) [Lp(a)] is a causal risk factor
for CVD and likely contributes to atherogenesis. Lp(a) is composed of a low-density lipoprotein (LDL)-like particle
covalently associated to apolipoprotein(a) [apo(a)]. We have previously reported that LDL transport miRNAs and
circulating lipoprotein miRNA signatures are altered in the setting of CVD. Nevertheless, it is unknown if miRNAs
and other non-coding sRNAs are transported by Lp(a) and if these sRNAs signatures differ from LDL.
Methods: To define Lp(a)-sRNAs, high-throughput sequencing was completed on human recombinant apo(a) [rapo(a)], Lp(a), and LDL.
Results: We found that r-apo(a) contained diverse classes of human sRNAs, including miRNAs and sRNAs-derived from Y RNAs (yDRs), snRNAs (snDRs), and rRNAs (rDRs). r-Apo(a) contains high levels of snDRs and low
levels of tDRs. The r-apo(a) sRNA profile was found to be markedly different than that of Lp(a) and LDL, which
were found to be nearly identical. For host sRNAs, the Lp(a) profile was predominantly composed of rDRs with
limited tDRs and very little miRNAs, and host sRNA profiles were highly correlated (r=0.99) between Lp(a) and
LDL particles. For the most abundant reads, independent of RNA class, Lp(a) profiles showed a weak negative
correlation (r=-0.05) with r-apo(a) but a strong correlation (r=0.75) with LDL. This result reflects high levels of nonhost rDRs derived from bacteria and fungi, which were enriched on Lp(a) and LDL, but largely absent in r-apo(a).
Conclusions: These results suggest that the distinct sRNA signature associated with apo(a) may either be a
function of its recombinant origin, or is lost upon binding to LDL such that the overall Lp(a) profile is driven by the
LDL-sRNAs. Collectively, this study supports future investigation of Lp(a)-rDRs as potential disease biomarkers
and bioactive regulatory signals in atherosclerosis.
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P1.097
Testosterone Reduces Circulating PCSK9 But Does Not Influence Cholesterol or Bile Acid Synthesis in
Healthy Males
Moumita Ghosh Laskar, Lena Beckman, Amit Laskar, Nina Garevik, Lena Ekstrom, Mats Rudling, Bo Angelin
Karolinska Institute, Stockholm, Sweden
Objective: Human cholesterol metabolism is influenced by age and gender. LDL cholesterol increases with age,
and is lower in premenopausal females than in males, while HDL cholesterol is increased by estrogen. The synthesis of cholesterol is higher in males, as are bile acid synthesis and pool size. Estrogen stimulates hepatic LDL
receptors, and appears to lower circulating PCSK9. The role of testosterone for these gender differences is less
clear.
We tested the hypothesis that increased levels of testosterone will increase bile acid and cholesterol syntheses
and PCSK9 levels in normal males.
Methods: Serum lipoproteins, PCSK9, lathosterol (marker of cholesterol synthesis), 7α-hydroxy-4-cholesten-3one (C4; marker of bile acid synthesis), fibroblast growth factor 19 (FGF19) and individual serum bile acids were
measured in 25 male volunteers before and after treatment with 250 and 500 mg of testosterone.
Results: Testosterone treatment resulted in a dose-related reduction in circulating PCSK9, but had no effects on
lathosterol, C4 or FGF19 levels. Increased VLDL and lowered LDL and HDL cholesterol levels were seen 14 days
after treatment.
Conclusions: Our results indicate that testosterone reduces PCSK9 levels, further supporting that this modulator of LDL receptors is under hormonal control. However, differences in testosterone are unlikely to explain known
gender differences in bile acid and cholesterol synthesis.
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P1.098
Nicotinate-Curcumin Stimulates Reverse Cholesterol Transport by Upregulation of Autophagy and LDL
Receptor
Duan-Fang Liao1, De-Biao Xiang1, Hong-Feng Gu1, Caiping Zhang1, Shao-Wei Sun1, Buohou Xia1, Qin-Hui Tuo1,
Li Qin1, Li-Mei Lin1, Zhe Shi1, Xi-Long Zheng2
1. Hunan University of Chinese Medicine, Zhangsha, China, 2. Xi-Long Zheng, Calgary, AB, Canada
Objective: Activation of cholesterol reverse transportation (RCT) is a common mechanism for many lipid-regulating drugs. Nicotinate-Curcumin (NC), a newly synthesized compound, contains curcumin as the basic skeleton
with niacin through esterification.
Methods: Apolipoprotein E deficient (apoE-/-) mice, LDL-R knockout hamsters and lipid-loaded THP-1 cells were
used in the experiments.
Results: We found that: 1) NC significantly inhibited atherosclerotic plaque formation on the aortas in apoE/- mice fed high-fat diet. NC also significantly reduced mouse plasma TC and LDL-C levels and increased HDL
level; 2) NC effectively inhibited lipid accumulation in THP-1 cells induced by ox-LDL. NC promoted HDL- and Apo
A1-mediated cholesterol efflux and increased the expression of cholesterol-associated proteins, such as caveolin-1 and ABC-A1; 3) NC promoted cellular lipid drops dissolution and cell cholesterol efflux through stimulating
autophagy in macrophages. Specifically, we observed that NC obviously induced an increase in autophagosomes
with lipid drops (LD) in macrophages as observed in transmission electron microscopy. Fluorescence quenching
experiments confirmed that NC induced the formation of autolysosome and autophagy flux, which were found to
be associated with the inhibition of PI3K/mTOR signaling pathway. Immunoblotting experiments also showed a
decrease in the expression of PI3K, p-mTOR, p62 and the ratio of LC-3I/LC-2II; 4) NC inhibited LDL-R degradation mediated by PCSK9 and IDOL, and then increased uptake of LDL-C; 5) In LDL-R knockout hamsters fed
high-lipid diet, we found that NC still induced obvious lipid-lowering effects in LDL-R+/- hamsters, but not in LDL-R
-/hamsters.
Conclusions: NC promotes reverse cholesterol transport and enhances cholesterol efflux of lipid-loaded macrophages by activation of the autophagy/ABC-A1 pathway and also the regulation of LDL receptor (This work was
supported by the grants from the National Natural Science Foundation of China (No. 81670268, 81773736,
81673722, 81600291).
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P1.099
Plasma Kinetics of Chylomicron in Patients with Obstructive Sleep Apnea: Effects of Treatment with
Continuous Positive Airway Pressure
Luciano F. Drager1, Thauany M. Tavoni1, Vanessa M. Silva1, Raul D. Santos1, Rodrigo P. Pedrosa2, Luiz A. Bortolotto1, Carmen G. Vinagre1, Vsevolod Y. Polotsky3, Geraldo Lorenzi-Filho1, Raul C. Maranhao1
1. Heart Inst - HCFMUSP, Sao Paulo, SP, Brazil, 2. University of Pernambuco, Recife, PE, Brazil, 3. Johns Hopkins University School of Medicine, Baltimore, MD, USA
Objective: Investigate chylomicron metabolism, represented by lipolysis of these triglyceride-rich lipoproteins and
removal from the plasma of resulting chylomicron remnants, in patients with Obstructive Sleep Apnea (OSA), an
established risk factor for cardiovascular diseases. Evaluate the effects of OSA treatment with continuous positive
airway pressure (CPAP).
Methods: We studied 15 male apparently healthy patients with severe OSA
(apnea-hypopnea index (AHI) ≥30 events/hour) and 12 volunteers without OSA determined by
polysomnography,matched for age, BMI and waist circumference. After 12h fasting, a chylomicron-like emulsion,
labeled with [14C]-cholesterol ester and [3H]-triglycerides was injected intravenously. Blood samples were collected
during 60 minutes after injection for determination of plasma fractional clearance rate (FCR) of radiolabeled lipids
by compartmental analysis. Carotid intima-media thickness (CIMT) was measured. Seven OSA patients repeated
measurements after three months CPAP treatment.
Results: Compared to healthy controls, OSA patients showed delay in both cholesterol ester-FCR (0.013±0.001
vs. 0.0028±0.002min-1; p=0.032) and triglycerides-FCR (0.035±0.012 vs. 0.0050±0.002min-1; p=0.003). CIMT was
higher in OSA (620±17 vs. 725±29 µm; p=0.004). Cholesterol esters-FCR were inversely related to total sleep
time <90% (r=-0.42; p=0.029) and CIMT (r=-0.44; p=0.022). Triglyceride-FCR was inversely correlated with AHI
(r=-0.39; p=0.04). In patients (n=7) treated with CPAP, triglyceride-FCR increased five-fold (from 0.0065±0.0088 to
0.0302±0.0245 min-1; p=0.025), but the cholesterol ester-FCR was unchanged.
Conclusions: In severe OSA patients, both plasma removal of chylomicron remnants, estimated by cholesterolester FCR and the lipolysis process (triglyceride FCR) were impaired. CPAP treatment promoted increased triglyceride clearance. These findings may contribute to explain mechanisms by which OSA promotes atherosclerosis.
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P1.100
Characterization of Immortalized Human Dermal Microvascular Endothelial Cells (HMEC-1) for the Study
of HDL Functionality
Mónica Muñoz-Vega1, Felipe Massó1, Araceli Páez1, Laurent O. Martinez2, Oscar Pérez-Méndez1
1. Instituto Nacional de Cardiología, Mexico City, DF, Mexico, 2. Institute of Metabolic and Cardiovascular Diseases, I2MC, Inserm, UMR 1048, Toulouse, France
Objective: Endothelial cell lines are emerging options to primary cultures for the study of the pathogenesis of
atherosclerosis. Therefore, the aim of this study is to validated human dermal microvascular endothelial cells
(HMEC-1) cultures for the study of HDL functions.
Methods: Morphology, size and granularity of cells were assessed by phase contrast microscopy and flow cytometry of HMEC-1. The adhesion molecules, ICAM-1and VCAM-1 after TNF-α stimulation, and endothelial markers
CD105 endoglin, as well as HDL receptor SR-BI were determined by flow cytometry. Internalization of HDL protein
was demonstrated by confocal microscopy using HDL labeled with Alexa Fluor 488. HUVECs were used as reference to compared the characteristics with HMEC-1.
Results: HMEC-1 and HUVEC had similar morphologies, size and granularity. HMEC-1 expressed endothelial
markers as HUVECs, as well as functional SR-B1 receptor since the cell line was able to internalize HDL particles. HMEC-1 effectively increased ICAM-1 and VCAM-1 expression after TNF-α stimulation. HUVECs showed
more sensibility to TNF-α stimulus but the range of ICAM-1 and VCAM-1 expression was less homogeneous than
in HMEC-1, probably due to biological variation of the former. Finally, the expression of adhesion molecules in
HMEC-1 was attenuated by co-incubation with HDL.
Conclusions: HMEC-1 possesses characteristics of endothelial cells, similar to HUVECs, being a cell line suitable to evaluate the functionality of HDL vis-à-vis the endothelium. Data derived from this cell line may be easily
reproducible because it lacks of the interindividual variability caracteristic of a primary culture.
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P1.101
Wnt5a/Ror2 Pathway Contributes to the Regulation of Cholesterol Homeostasis and Inflammation
Response in Atherosclerosis
Chan-Juan Zhang, Zheng Liu, Zhe Shi, Duan-Fang Liao, Li Qin
Hunan University of Chinese Medicine, Changsha, China
Objective: Atherosclerosis (AS) is a chronic, maladaptive inflammatory response and lipid metabolic disorder
which has become the leading cause of death in the world. Accumulating evidences have demonstrated that
Wnt5a, a secreted glycoprotein, is implicated related with a number of cardiovascular diseases through noncanonical or canonical signaling cascades. However, its precise role in the pathogenesis of AS is unclear. Thus,
the present study aimed to determine whether Wnt5a signaling pathway is capable to promote atherosclerosis
through affecting lipid accumulation and inflammation response and revealing its underlying mechanism.
Methods: Clinical serum samples, atherosclerotic mice model in vivo and VSMCs model in vitro were used.
Results: We first observed that the expression levels of serum Wnt5a were significantly elevated in both of atherosclerotic patients and high-fat diet fed apoE knockout (apoE-/-) mice. Knockdown of Wnt5a obviously inhibited lipid accumulation and inflammatory responses in the aorta roots of apoE-/- mice. In addition, knockdown of
Wnt5a could inhibit the expression of receptor tyrosine kinase-like orphan receptor 2 (Ror2), while elevate the
expression of ATP-binding cassette transporter A1 (ABCA1).On the contrary, facilitated lipid accumulation, inhibited expression of ABCA1 and elevated release of inflammatory cytokines were found in vascular smooth muscle
cells (VSMCs) with Wnt5a over-expression. Particularly, knockdown of Wnt5a could reverse the effects of overexpression Wnt5a. Immunofluorescence analysis showed that knockdown of Wnt5a inhibited nuclear translocation of nuclear factor-κB (NF-κB). Co-immunoprecipitation assay showed that a specific binding of Wnt5a and
Ror2. Moreover, knockdown of Ror2 in Wnt5a-overexpressed VSMCs could significantly reduce lipid accumulation, increase ABCA1 expression, inhibit nuclear translocation of NF-κB, and subsequently decrease inflammatory
responses. Furthermore, knockdown of ABCA1 attenuated cholesterol accumulation. Next, intracellular cholesterol was depleted by β- cyclodextrin (β-CD) in over-expressed Wnt5a VSMCs. The results showed cholesterol
depletion led to the up-regulation of Ror2 and ABCA1 expressions and inhibition of inflammatory response. Then,
Wnt5a-overexpressed VSMCs treated with lipopolysaccharide (LPS), induced inflammation, aggravated the intracellular lipid accumulation and down-regulated the expression of ABCA1.
Conclusions: In conclusion, Wnt5a/Ror2 pathway was critical in regulating cholesterol homeostasis and inflammatory response, which might provide a promising therapeutic strategy for atherosclerosis treatment.
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P1.102
Studies on Association of Glycated LDL and Its Gene Polymorphism with Sub-Clinical Artherosclerosis in
Type-2 Diabetes Mellitus
Suman B. Sharma, Kapil Dev, Seema Garg, Amitesh Aggarwal
Deptt. of Biochemistry and Medicine, University College of Medical Sciences, Delhi, DL, India
Objective: Sustained hyperglycemia is a causative factor for non-enzymatic glycation of low density lipoprotein
(LDL), which may effect its recognition and uptake by receptors.The increase in circulating LDL level is a vital
contributor for atherosclerosis in diabetics. Apolipoprotein B (Apo-B) gene (c.12669 G>A, p.GLN4154LYS) polymorphism of LDL is also believed to be associated with coronary artery disease. Therefore, the present study was
planned to evalute the association of glycated LDL and its gene polymorphism with sub-clinical artheresclerosis in
type-2 diabetes mellitus.
Methods: Forty-five non diabetic controls and forty-five type-2 diabtetic controls were recruited for the present
study. Following an overnight fast, venous blood was collected and analysed for glycemic status and serum lipid
profile by using standard techniques. Plasma insulin was done by RIA. Insulin resistance was calculated using
homeostatic Insulin resistant assessment (HOMA-IR) model. Glycated LDL was estimated by ELISA. Carotid
intimal media thickness (CIMT) was estimated using B mode USG of carotid arteries. PCR-RFLP was used to
determine the DNA polymorphism in the Apo-B gene using EcoR1.
Results: Glycated LDL levels were correlated significantly with fasting blood glucose( FBG) , post-prandial blood
glucose (PPBG) and HbA1c. The percent glycated Apo-B levels correlated significantly with FBG (p=0.032)
PPBG (p=0.0004) in diabetic patients. Multivariate regression analysis showed that percent glycated LDL (ApoB) is significantly correlated to FBG (p=0.003) and small dense LDL (p=0.009). CIMT levels were higher in obese
diabtetics with 2 plaques positive when compared to non diabetic controls. Polymorphic analysis of Apo-B gene in
diabetic population showed 73.3 % wild type (R+/R+), 20% heterozygous mutant (R+/R-) and 6.7 % homozygous
mutant (R-/R-). Significant association of glycated LDL was observed with R-/R- and R+/R- when compared with
R+/R+.
Conclusions: Persistant hyperglycemia and small dense LDL are independently associated with glycated LDL
(Apo-B). Presence of polymorphism acts as an important contributor to LDL modification and increases its glycation. Further, presence of plaques and increased thickness of intima indicates that glycated LDL predisposes
diabetes to sub-clinical artherosclerosis.
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P1.103
Impact of Lingonberry Supplementation on High-fat Diet-induced Metabolic Syndrome and Hyperlipidemia
Susara Madduma Hewage1, 2, Victoria Sid1, 2, Suvira Prashar1, 3, Yue Shang1, 2, Karmin O1, 2, Yaw L. Siow1, 2, 3
1. St. Boniface Hospital Research Centre, Winnipeg, MB, Canada, 2. University of Manitoba, Winnipeg, MB, Canada, 3. Agriculture and Agri Food Canada, Winnipeg, MB, Canada
Objective: Hyperlipidemia is an important risk factor for developing atherosclerosis, a major cause of cardiovascular disease (CVD). Excessive dietary fat intake can cause hyperlipidemia, obesity and non-alcoholic fatty
liver disease. Nutritional regulation is emerging as an alternative strategy for prevention of CVD. High anthocyanin-containing lingonberry is an evergreen shrub that grows in northern regions of North America and Europe.
Our previous study reported that Manitoba lingonberry extract could protect cardiomyocytes against ischemiareperfusion induced apoptosis. In the present study, we investigated the impact of lingonberry supplementation on
attenuating CVD risk induced by chronic consumption of high-fat diet.
Methods: Mice (C57BL/6J) were fed for 12 weeks a control diet (10% kcal fat), a high-fat diet (60% kcal fat), or
a high-fat diet supplemented with lingonberry extract. Liver function was assessed by measuring plasma alanine
aminotransferase (ALT) and aspartate aminotransferase (AST). Liver histology was examined by hemotoxylin
and eosin (H&E) and Oil-Red-O staining. The cholesterol and triacylglycerol levels in the plasma and liver were
determined by using commercial kits.
Results: High-fat diet feeding for 12 weeks caused a significant increase in body weight gain, hepatic lipid accumulation (fatty liver) and increased plasma lipid levels (total cholesterol, triacylglycerol). The phenotype developed in high-fat diet fed mice resembled metabolic syndrome that could increase CVD risk. Mice fed a high-fat
diet supplemented with lingonberry extract displayed improved histological integrity of the liver, less hepatic lipid
accumulation, decreased levels of lipids, ALT and AST in the plasma.
Conclusions: Chronic consumption of high-fat diet induces metabolic syndrome like phenotype in a mouse model. Dietary supplementation of lingonberry extract can improve lipid profiles, which may account for the protective
effect of dietary berry compounds for cardiovascular disease.
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P1.104
Comparison of Combination Therapy with Statins and Omega-3 Fatty Acids Versus Statin Monotherapy in
Patients with Dyslipidaemia: a Systematic Review
Hye Duck Choi
Yeungnam University, Gyeongsangbuk-do, Korea
Objective: Dyslipidaemia is a major risk factor for the development of cardiovascular disease. Both statins and
omega-3 fatty acids demonstrate beneficial effects on lipid concentrations. However, the safety and efficacy of
combination therapy with statins and omega-3 fatty acids have not been evaluated adequately. The goal was to
evaluate the safety and efficacy of combination therapy with statins and omega-3 fatty acids.
Methods: We performed a systematic review and meta-analysis of published data to compare the safety and
efficacy of combination therapy with statins and omega-3 fatty acids versus statin monotherapy in patients with
dyslipidaemia. Six articles were assessed in the present meta-analysis (quantitative assessment) and qualitative
assessment.
Results: In terms of efficacy, the combination treatment afforded a significantly greater reduction in total cholesterol/high-density lipoprotein (HDL) cholesterol than statin alone did [Standard difference in means (SE) = -0.215;
95% confidence interval (CI) -0.359–-0.071]. However, there was no significant difference in low-density lipoprotein (LDL) cholesterol between the two groups. Qualitative assessment of other lipid parameters was performed.
Combination therapy with statins and omega-3 fatty acids was generally more effective on lipid concentration than
statin monotherapy. In terms of safety, there were no significant differences in total adverse events between the
two groups. Gastrointestinal adverse events were found to be significantly increased in patients receiving combination therapy using the fixed-effects model [Relative risk (RR) = 0.547; 95% CI 0.368–0.812].
Conclusions: We suggest that combination therapy with statins and omega-3 fatty acids enhances lipid profile,
except LDL cholesterol, compared with statin monotherapy. Nevertheless, statin and omega-3 fatty acid combination should be cautiously recommended, taking into account the clinical importance of LDL cholesterol and safety
issues associated with their concomitant use.
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P1.105
Assessing the Burden of Illness and Impact on Quality of Life in Patients with Familial Chylomicronemia
Syndrome: Canadian Cohort Analysis
Robert DuFour1, Gordon Francis2, Karren R. Williams3, Nelly Komari3, Michael Stevenson3
1. Université de Montréal, Montreal, QC, Canada, 2. University of British Columbia, Vancouver, BC, Canada, 3.
Akcea Therapeutics, Inc, Cambridge, MA, USA
Objective: Familial Chylomicronemia Syndrome (FCS), is a rare autosomal recessive disease with a high prevalence in certain areas of Canada due to founder effects. FCS is well-characterized by severe chylomicronemia,
and consequent risk of recurrent, potentially fatal acute pancreatitis (AP). The impact of FCS on patients’ quality
of Life (QoL) are less well documented.
Methods: The InFOCUS web-based patient survey was undertaken in Canada to quantify the burden of illness
and quality of life from the patient’s perspective.
Results: The majority of 37 Canadian (89% male) respondents reported being diagnosed early; 75% were
diagnosed by age 10 (mean=9yrs). Most patients (89%) reported a familial member with FCS. Patients reported
seeing an average of 4 physicians before being diagnosed, and 27% (N=10) reported being misdiagnosed; misdiagnoses included AP of unknown cause, hypertriglyceridemia and food allergy. FCS-imposed limitations on QoL
were reported by 76% of patients; most reported FCS impacted their career choice and 80% indicated choosing
less demanding careers due to FCS. Patients also reported significant impact on family/social relationships; 2/3 of
patients reported that FCS has a significant impact on their decision on whether to have children. Patients (27%)
reported constant uncertainty/emotional burden over experiencing an AP episode every month. Most common
physical symptoms reported were abdominal pain(30%), pancreatic pain(27%), asthenia(22%), typically experienced 1-4X per month with moderate severity. Patients also reported experiencing cognitive symptoms such as
difficulty concentrating(8%), impaired judgment(3%) and brain fog(3%). FCS-induced AP was experienced by
35% of patients, and ~14% reported developing eating disorders. 70% of patients reported sustained high triglyceride values (≥8.4mmol/L) at diagnosis; with 100% continuing to have TGs >5.6mmol/L despite management
strategies. Despite adherence to diet, currently the treatment standard for FCS, 68% of patients reported experiencing continued symptoms.
Conclusions: Since Canadian FCS patients (~91%) obtain information about the disease from physicians,
education on disease state and related QoL issues is especially important. Results from the Canadian InFOCUS
cohort (N=37) describe the challenges FCS patients face including their lengthy journey to diagnosis, management of comorbidities, and highlights the physical, emotional, cognitive and psychosocial impact on quality of life
issues.
Funding for study was provided by Akcea Therapeutics.
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P1.106
Examining the High Disease Burden and Impact on Quality of Life in Familial Chylomicronemia Syndrome
Michael Davidson1, Andrew Hsieh2, Zahid Ahmad3, Jeanine Roeters van Lennep4, Michael Stevenson2
1. University of Chicago, Chicago, IL, USA, 2. Akcea Therapeutics, Inc, Cambridge, MA, USA, 3. University of
Texas Southwestern Medical Center, Dallas, TX, USA, 4. Erasmus Medical Center, Rotterdam, Netherlands
Objective: Familial Chylomicronemia Syndrome (FCS), is a rare autosomal recessive disease characterized by
extremely high serum triglycerides, which predisposes the patient to recurrent episodes of abdominal pain and
risk of acute pancreatitis. Traditional lipid-lowering drugs do not work in FCS patients, instead patients strive
to limit triglyceride levels through aggressive dietary restriction of fat, simple carbohydrates, and alcohol. The
physical, emotional, psychosocial and cognitive consequences of living with FCS are poorly understood and not
documented in the literature.
Methods: The In-FOCUS web-based patient survey was undertaken to quantify the burden of illness and quality
of life from the patient’s perspective.
Results: 166 adult FCS patients (116 male, 50 female) from 10 countries completed the survey, with majority of
patients from the USA (103). The mean age was 34y (range 18-59). The mean age at diagnosis was 12y (range
1-57). Nearly all patients had triglycerides >8.4mmol/l (750mg/dL) at diagnosis and many continue to have high
triglyceride levels even with management strategies. Over 90% of patients reported treating their FCS through
dietary restriction of fat intake, with 60.0% prescribed concomitant triglyceride-lowering medication. The extremely
restrictive dietary guidelines impacted patients’ social relationships and activities. Patients reported more frequent
doctor visits due to FCS and associated comorbidities including: chronic pancreatitis (11%), eating disorders
(23%), diabetes (16%), and hypertension (10%). The majority of patients (64.3%) reported that FCS adversely
affected their life over the past 12m; with their stress/anxiety level (64.3%), ability to socialize (43%), ability to
travel for work or leisure (48%), their mental ability (53.8%), quality of sleep (45.0%), and their feeling of self-worth
(65.0%) all impacted. Over the past 12m, 60% of patients had to take an average of 24 days off work because of
FCS-realted problems. 44% of patients felt their disease had influenced their decision on whether to have children, or how many children to have. 72% of patients reported feeling a burden to those around them because of
their FCS.
Conclusions: FCS imparts a marked burden to the patient which extends beyond the recognized physical symptoms, also encompassing emotional, cognitive, economic and psychosocial consequences.
Funding for this study was provided by Akcea Therapeutics.
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P1.107
Assessing the Disease Burden among Patients with Familial Chylomicronemia Syndrome (FCS) on
Volanesorsen: Results of the Re-FOCUS Study
Marcello Arca1, Handrean Soran2, Andres Digenio3, Andrew Hsieh3, Paul Rosenblit4, Michael Stevenson3
1. La Sapienza University of Rome, Rome, Italy, 2. Manchester University Hospital NHS Trust, Manchester, United
Kingdom, 3. Akcea Therapeutics, Inc, Cambridge, MA, USA, 4. University of California Irvine, Irvine, CA, USA
Objective: To evaluate the potential impact of volanesorsen treatment on the burden of illness (BoI) for FCS
patients.
FCS is a rare genetic disorder characterized by accumulation of chylomicrons causing extreme hypertriglyceridemia. Patients manifest multiple signs and symptoms, the most severe being potentially fatal acute pancreatitis.
A recent survey (In-FOCUS) of 166 FCS patients documented multiple and diverse deleterious burdens of FCS
including considerable physical symptoms, un/underemployment, anxiety/depression, and consequent challenges in social engagement. Patients involved in a 52-week Phase-III clinical trial of volanesorsen (APPROACH), a
second-generation antisense inhibitor of apoC-III under investigation for the treatment of FCS, were retrospectively administered a similar survey (Re-FOCUS) to assess their QoL post-treatment with volanesorsen
Methods: Patients (n=22) in the APPROACH open-label extension for at least 3 months completed a comprehensive, web-based research survey focused on capturing the BoI and QoL impact associated with FCS. Respondents retrospectively rated symptoms pre- and post-treatment with volanesorsen. Survey was approved through
IRB and various ethics committees.
Results: Patients reported improvements in BoI and QoL following treatment with volanesorsen including a
reduction across multiple domains including in physical, cognitive and psychosocial symptoms. Appreciable decrease (-22%) was reported in overall interference of FCS on patients’ life. Patients reported feeling less anxious
about their health; number of patients reporting constant uncertainty over pain/pancreatitis attacks showed 80%
improvement from baseline. Proportion of patients who reported experiencing pancreatic pain were reduced by
86% post-volanesorsen therapy. Improvements in the ability to perform professional, academic, and social obligations were also reported. Patients who reported no impact of FCS on school/work responsibilities increased from
36% to 64% after being on volanesorsen therapy. Patients reported that managing their FCS was more effective
while on volanesorsen therapy.
Conclusions: Patients reported improvements in the assessed QoL measures while on volanesorsen therapy,
including reductions in the severity, frequency and incidence of symptoms across multiple domains and increased
ability to perform social and academic/work-related activities. Additional prospective studies should be undertaken
in a larger patient sample to fully assess the impact of volanesorsen on patients’ QoL.
Funding for this study was provided by Akcea Therapeutics, Inc.
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P1.108
Alirocumab in Omani Patients with Familial Hypercholesterolemia Undergoing Lipoprotein Apheresis
Suaad S. Al Mukhaini1, Khalid Al-Waili2, Khalid Al-Rasadi2, Ibrahim Al-Zakwani3
1. Department of Pharmacology & Clinical Pharmacy, College of Medicine & Health Sciences, Sultan Qaboos University, Musact, Oman, 2. Department of Clinical Biochemistry, Sultan Qaboos University Hospital, Musact, Oman,
3. Department of Nursing, Sultan Qaboos University Hospital, Musact, Oman
Objective: To describe the effect of alirocumab in Omani patients with FH undergoing lipoprotein apheresis.
Methods: We studied the efficacy of biweekly 150 mg alirocumab injection in LDL-C lowering in 2 patients with
homozygous FH and 2 with compound heterozygous FH undergoing regular LDL apheresis.
Results: The 4 patients were on 40 mg rosuvastatin, 10 mg ezetimibe and biweekly LDL apheresis. The average
plasma LDL-C before LDL apheresis has been around 6.0 mmol/L. Regular LDL-C apheresis was associated with
an average 67% reduction in LDL-C (to ~1.98 mmol/L). This returns to around 6.0 mmol/L just before the regular
LDL-C apheresis. However, since the introduction of regular alirocumab injections, the baseline is now around 2.9
mmol/L and not around 6.0 mmol/L (a 48% reduction of baseline LDL-C). The combination of LDL-C apheresis
and alirocumab has been associated with a 74% reduction in LDL-C (to 0.74 mmol/L). The LDL apheresis frequency was reduced to once monthly in three patients but remained at biweekly frequency in one patient.
Conclusions: The addition of alirocumab injection in homozygous and compound heterozygous FH patients on
regular LDL-apheresis resulted in significant LDL-C reduction and reduction of the LDL apheresis frequency in
these patients.
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P1.109
Increased LDLC/HDLC Ratio Associates Pulmonary Toxicity During Amiodarone Therapy
Jun Sawaguchi, Kosuke Fujibayashi, Hironobu Akao, Kouji Kajinami
Kanazawa Medical University, Uchinada, Japan
Objective: Amiodarone treatment may induce dyslipidemia (AMID) in addition to thyroid dysfunction and/or
pulmonary toxicity (AMPT). Amiodarone can decrease the abundance of LDL receptors in hepatocyte, and statins
have recently been reported to attenuate AMPT. However, the relation among AMID, AMPT and thyroid dysfunction remains unclear.
Methods: To evaluate these associations in clinical settings, we retrospectively evaluated traceable 72 patients
who received amiodarone from January 2011 to September 2016. We defined AMID as LDL cholesterol (LDLC)
increase above 140 mg/dL, or newly prescription of statin after amiodarone use. We divided patients into 2 groups
according to LDLC/HDLC (L/H) ratio of 2.5, and evaluated the prevalence of AMPT, defined as elevation of KL-6
or SPD or to develop interstitial pulmonary lesion.
Results: In total, there were 16 patients developed hypothyroidism, and 10 developed AMPT. Two of 13 were
AMID with hypothyroid. There was no significant difference in the incidence of AMID, depending on whether hypothyroid had developed or not (p=0.51). Six of 22 (27%) patients with L/H > 2.5 associated with AMPT, which was
significantly more prevalent than those with < 2.5, 4 of 50 (8%) (OR 4.31, p=0.03).
Conclusions: As a cause of AMPT, AMID or other lipoprotein metabolism, as expressed as LDLC/HDLC ratio,
might play a greater role as compared to the development of hypothyroidism.
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P1.110
Metabolomic Phenotyping of Lipid Lowering Variants in the Lipoprotein Lipase (LPL) Pathway
Sebastian Soidinsalo1, 2, Peter Würtz1, 2
1. University of Helsinki, Helsinki, Finland, 2. Nightingale Health, Helsinki, Finland
Objective: Combining genetic information with metabolomic profiling allows the estimation of on-target effects for
known and novel blood biomarkers, as recently exemplified for statin therapy and HMGCR (Würtz et al, J Am Coll
Cardiol 2016;67:1200). High-throughput metabolomics combined with genetics enables the screening for detailed
metabolic effects in humans already before clinical trials, supporting target validation in early stages of drug development. Here, we compared the metabolomic profiles of common variants related to lipid metabolism, to reveal
novel mechanistic insight of the biology of drug targets in LPL-pathway (ANGPTL3, APOC3), lowering blood
triglycerides and LDL cholesterol
Methods: For phenotypic screening, 123 blood metabolite measures (including lipoprotein subclasses, fatty
acids, amino acids and glycolysis-related biomarkers) were quantified by NMR metabolomics in ~20,000 individuals in genotyped population cohorts from Northern Europe (Kettunen et al, Nat Commun 2016;7:11122). The
comprehensive metabolic effects of genetic variants in pathways affecting lipid homeostasis were studied in detail
and the genotyping data was mined for novel variants with similar metabolomic association profiles as known drug
targets
Results: The metabolic associations of common variants corroborate the role of proteins in the LPL-pathway
as prominent therapeutic targets. Association profiles of LPL, ANGPTL3, and APOA1-APOC3-APOA4-APOA5 variants
expectedly showed similar effects on LDL and VLDL particle concentration and composition, yet distinct effects in
HDL measures. The effects on non-lipid small molecules where insignificant, suggesting lack of target-mediated
side-effects on these measures. Inflammatory marker, glycoprotein acetylation, was markedly associated with
APOA1-APOC3-APOA4-APOA5 and LPL loci. Mining of association profiles similar to LPL, ANGPTL3 and APOA1-APOC3APOA4-APOA5 loci from revealed novel insights to triglyceride metabolism. The most highly ranked similar locus
to LPL lead SNP was the locus near VEGFA (r2 = 0.89), which suggest a common mechanism driving the metabolic
effects.
Conclusions: The study suggests ANGPTL3 and APOC3 as promising druggable targets with lack of significant
pleiotropic effects on non-lipid metabolism. The results showcase the value of combining genetics with metabolic
profiling in elucidating biological mechanisms and validating drug targets.
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P2:

Epidemiology: Risk Factors

P2.001
Low Dose External γ Ionizing Radiation Regulates Mouse Immune Cells in a Dose and Dose-rateDependent Manner
Teni Ebrahimian, C Demarquay, T Ebrahimian, J Vieira Dias, D Kereselidze, C Gloaguen, A Bontemps, G Olson,
S Haghdoost, K Tack
INSR, Laboratoire de RadioTOXicologie expérimentale Service de RadioBiologie et d’Epidémiologie Direction de
la Radio Protection de l’Homme, Paris, France
Objective: Recent epidemiological findings point to an excess risk of cardiovascular diseases following exposure
to low doses of ionizing radiations. However, experimental studies on mice showed that exposure to low doses
radiations with low dose-rate does not potentiate vascular lesions, suggesting an adaptive response in low doses.
Moreover, in these studies anti- inflammatory effects were observed in the plasma and aortas of exposed mice.
Furthermore, a close relationship between irradiated cells and immune components was proposed. Previously we
showed an athero- protective effect of low dose exposure associated with reduction of pro-inflammatory molecules. Here, we investigated the effect of different doses and dose-rates of ionizing radiations on immune cells
by evaluating circulating monocytes, macrophages and splenic lymphocyte sub-populations.
Methods: C57Bl6 mice were exposed or not to different cumulative low to moderate doses (50, 100, 200, 500
mGy and 1 Gy) of external gamma radiations with two different dose-rates (1.4 and 50 mGy/h). Immune cells
were evaluated by flow cytometry in the blood and the spleen of C57Bl6 and ApoE-/- mice.
Results: Concerning C57Bl6 mice a significant decrease of 65% in pro-inflammatory cd11b+Ly6Chigh and increase of 20% in anti-inflammatory cd11b+ly6Clow (“patrolling”) circulating monocytes was observed with 50, 200
and 500 mGy exposure doses and only with a high dose rate of 50 mGy/h, as compared to non-irradiated mice.
These effects were abolished at 750 mGy and 1 Gy exposure. Regulation of monocytic cells was associated with
a significant decrease in cd11b+F4/80+ macrophages in mice exposed specifically to 200 mGy with both dose
rates (1.4 mGy/h:38% (p<0.005), 50 mGy/h:25% (p<0.05)), suggesting an anti-inflammatory effect of low doses in
terms of immune cell response. Importantly, splenic regulatory T lymphocytes were significantly increased by 40%
in mice exposed to 200 mGy as well with both dose rates to the same extent as compared to non- irradiated mice.
Conclusions: Low-dose irradiation resulted in a non-linear regulation of monocytes and macrophages toward an
anti-inflammatory response with a threshold, as well as an increase of protective T lymphocytes. These effects
could explain in part the athero-protective effect observed with low dose radiations.
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P2.002
Identification of Novel Lipid Markers for Coronary Atherosclerosis in WHHLMI Rabbits, an Animal Model
of Familial Hypercholesterolemia
Masashi Shiomi1, Hiroaki Takeda2, Yasuhiro Irino1, Satoshi Yamada1, Nobue Kuniyoshi1, Yui Koike1, Tomonari
Koike1, Yasuhiro Izumi2, Masakazu Shinohara1, Yakeshi Bamba2, Tatsuro Ishida1
1. Kobe University Graduate School of Medicine, Kobe, Japan, 2. Kyushu University, Fukuoka, Japan
Objective: We have previously suggested that risk factors for coronary atherosclerosis may be different from
those for aortic atherosclerosis. To identify specific markers for coronary atherosclerosis, we have performed comprehensive analysis of plasma of WHHLMI rabbits, which spontaneously develop coronary atherosclerosis.
Methods: WHHLMI rabbits (n=20) were fed a standard chow. Plasma were collected under fasting at intervals
of 4 months from 4 months of old. Lipoprotein was fractionated with an ultracentrifuge. The concentration of total
cholesterol and triacylglycerol (TAG) were assayed enzymatically. Plasma lipidome analyses were performed
using supercritical fluid chromatography mass spectrometry, and 391 lipid products were analyzed (monoacylglycerol, diacylglycerol, TAG, cholesterol ester, fatty acid, ceramide (Cer), lysophosphatidylcholine, lysophosphatidylethanolamine, phosphatidylcholine, phosphatidylethanolamine, phosphatidylinositol, and sphingomyelin).
Arterial lesions were examined at the age of 20 months or at the death. The severity of coronary lesions was
evaluated by the frequency of sections with >75% cross-sectional narrowing, and aortic lesions was evaluated by
percentage of lesion area on aortic surface.
Results: Despite the large variation in the severity of coronary lesions, there were no significant differences in
plasma lipoprotein levels and aortic atherosclerotic lesions between rabbits with severe- and mild coronary lesions. In lipidome analyses, the plasma concentrations of Cer d18:1-18:0, Cer d 18:1-18:2, Cer d18:1-20:2, Cer
d18:1-22:0, Cer d18:1-22:1, Cer d18:1-22:2, Cer d18:1-22:4, and total ceramides at 4- or 8 months old in rabbits with severe coronary lesions were significantly higher than those with mild lesions. In contrast, the plasma
concentration of TAG 44:0 and TAG 44:1 at 20 month-old or just before death, were lower in rabbits with severe
coronary lesions than with mild lesions.
Conclusions: These results suggest that ceramides are good markers for occurrence or progression of coronary
lesions, and TAG44:0 and TAG 44:1 are good markers for severe coronary lesions.
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P2.003
The Relationship Between Age, BMI, Fat Percentage and Body Composition Among Women in Al Madina,
Saudi Arabia
Magda H. Youssef1, Tamer H. Hifnawy2, Shereen Tarhony1, Eman El Fadhly1
1. Faculty of Medicine, Al Madinah Al Monawarah, Saudi Arabia, 2. College of Dentistry, Taibah University, Al
Madinah Al Monawarah, Saudi Arabia
Objective: This study aimed to establish the effects of age on body mass index (BMI), fat percentage and body
composition among women aged 18-60 years in Al Madina, Saudi Arabia.
Methods: A cross-sectional analytical observational study was performed from January to April, 2016, at different colleges in Taibah University, AL Madina Al Monawarah, Saudi Arabia. The participants in this study were 448
healthy females aged 18-60 years (79% adult age and 21% middle-age women). The participation was voluntary,
and written informed consent was obtained from each subject.
The participants were divided into two groups based on age: adults (18- 39 years) and middle-aged groups (40-60
years). Trends in BMI, fat %, free fat mass (FFM) and truncal fat% variables by the five 10-year age groups: (1820, 21-30, 30-40, 41-50, and 51-60 years) were also analyzed.
This study was revised and approved by the Taibah University College of Dentistry Research Ethics Committee
(TUCDREC); approval number TUCDREC/20151011/Youssef.
Results: The rates of overweight and obesity among adult and middle-aged women were 21.5% and 19.8% vs
34% and 57.4%, respectively. Fat percentage and free fat mass (FFM) were increased in middle-aged women
compared to adult women. BMI increased in women aged 20-30 years and 31-40 years, reaching a maximum in
women aged 50-60 years. Fat percentage and FFM were higher in middle-aged than adult women. A significant
positive correlation between age and fat percentage in the adult group was decreased but still significant in the
middle-aged group.
Conclusions: In conclusion, significant trends were observed for increasing BMI, fat percentage and FFM for
both adult and middle-aged groups. Middle-aged women were more likely to be overweight and obese than adult
women. A high BMI, body fat percentage, and truncal fat percentage were detected in women older than 30 years.
Encouragement to participate physical activity and lose weight, as well as a focus on healthy lifestyles and behaviors, at early ages is needed to prevent possible health-related consequences of weight gain and fat accumulation
with age.
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P2.004
Identification of Patients with Familial Hypercholesterolemia in Dyslipidemia Ambulatory
Renato J. Alves, Armando Suehiro, Leonardo K. Garcia
Santa Casa of São Paulo Hospital, São Paulo, SP, Brazil
Objective: Familial Hypercholesterolemia (FH) can lead to serious cardiovascular events. It should be suspected
in adults with LDL-c > 190 mg/dL and children/adolescents with LDL-c > 160 mg/dL. The objective of this work
was to evaluate early patients with clinical/laboratory findings suggestive of FH in a public hospital.
Methods: We used the Dutch Lipid Clinic (DLC) score for selection of the patients. Initially 18 patients were
selectioned, 78% women, aged 22 to 76, average 56 years. The DLC score to identify suspected individuals is:
possible diagnosis (3-5 points), probable diagnosis (6-8 points) and definitive diagnosis (> 8 points). Confirmation
of FH by genetic analysis is the gold standard, but cost is a limiting fator in our service. The inclusion critery was
LDL> 190 mg/dL.
Results: The mean total cholesterol was 321 mg/dL, LDL-c 234 mg/dL. Of the selected patients, 33% had history
of Coronary Artery Disease (CAD). Family history of early CAD was identified in 50%; 22% e 28% of patients had
xanthomas and corneal arch before 45 years at physical examination, respectively. In statin treatment: 90% with
atorvastatin (mean dose 57mg/day), 22% in combination with ezetimibe 10 mg/day; and 10% using simvastatin 40
mg/day alone. No patient underwent genetic analysis. By the DLC score, 39% had possible diagnosis (3-5 points),
39% probable diagnosis (6-8 points) and 22% definitive diagnosis (> 8 points). There was not patients with LDL-c
< 70 mg/dL despite of statin treatment.
Conclusions: The small number of patients so far may be a limiting factor, but this study will serve a better and
more specific treatment for FH carriers. The premature identification of these patients is beneficial to prevent
cardiovascular events.
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P2.005
A Comparative Analysis of Phenotypic Predictors of Mutations in Familial Hypercholesterolemia
Dick C. Chan1, Jing Pang1, Amanda J. Hooper1, 2, Damon A. Bell1, 2, 3, Timothy R. Bates1, 4, John R. Burnett1, 2, 3,
Gerald F. Watts1, 3
1. University of Western Australia, Perth, WA, Australia, 2. Department of Clinical Biochemistry, PathWest Laboratory Medicine WA, Royal Perth Hospital and Fiona Stanley Hospital Network, Perth, WA, Australia, 3. Lipid
Disorders Clinic, Department of Cardiology, Royal Perth Hospital, Perth, WA, Australia, 4. St John of God Midland
Public and Private Hospitals, Midland, Perth, WA, Australia
Objective: The gold standard for diagnosing familial hypercholesterolemia (FH) is identification of a causative
pathogenic mutation. However, genetic testing is expensive and not widely available. We compared the validity
of the Dutch Lipid Clinic Network (DLCN), Simon Broome (SB), Make Early Diagnosis to Prevent Early Deaths
(MEDPED) and American Heart Association (AHA) criteria in predicting an FH-causing mutation.
Methods: An adult cohort of unrelated patients referred to a clinic for genetic testing were studied. The prediction
of a pathogenic FH-causing mutation by DLCN, SB, MEDPED and AHA criteria was investigated using sensitivity,
specificity, area-under-the-curve (AUC) and logistic regression analyses.
Results: A pathogenic FH-causing mutation was detected in 30% of 885 patients tested. Elevated LDL-cholesterol and personal or family history of tendon xanthomata were independent predictors of a mutation (odds ratios
range 5.32 to 15.2, P<0.001). Prediction of a mutation for the DLCN, SB and MEDPED criteria (odds ratios range
7.79 to 11.7) was higher (P<0.01) than with the AHA criteria (odds ratio 4.67). SB definite criteria had the highest specificity (96.3%) and odds ratio (11.7) compared to other diagnostic criteria. The balance of sensitivity and
specificity was in decreasing order DLCN definite (Youden Index 0.487), MEDPED (0.457), SB definite (0.274)
and AHA criteria (0.253), AUC being significantly higher with DLCN definite and MEDPED than other criteria
(P<0.05). Pre-treatment LDL-cholesterol and tendon xanthomata had the highest AUC in predicting a mutation.
Conclusions: The DLCN, SB and MEDPED criteria are valid predictors of an FH-causing mutation in patients
referred to a lipid clinic. Use of pre-treatment LDL-cholesterol and tendon xanthomata alone may be particularly
useful for deciding who should be genetically tested for FH.
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P2.006
Predictive Factors of Mortality in Haemodialysis Patients
Rajaa Msaad1, Rajaa Essadik1, Halima Lebrazi1, Hassan Taki1, Anass Kettani1, Benyounes Ramdani2, Rachid
Saïle1
1. Laboratory of Biology and Health-URAC 34, Faculty of Sciences Ben M’Sik, University of Hassan II-Casablanca, Casablanca, Morocco, 2. Department of Nephrology-Transplantation and Haemodialysis, University Hospital Center Ibn Rochd, Casablanca, Morocco
Objective: Mortality in patients with chronic renal failure is high compared to the general population. The objective of our study is to evaluate its predictive factors in haemodialysis.
Methods: This is a prospective study involving 126 haemodialysis patients in the Nephrology Department of Ibn
Rochd Hospital, Casablanca. Data were collected from January 2011 to January 2015. For each of our patients,
we analyzed demographic, clinical, biological and anthropometric data. We used the Kaplan-Meier method and
the log-rank test to assess and compare survival curves. To evaluate the effect of predictors of mortality, we used
the proportional Cox hazard model. 
Results: The analysis of the results showed that the surviving patients were younger than the deceased patients
(43.07 ± 13.52 years against 53.09 ± 13.56 years, p = 0.001). In addition, these latter had a significantly lower
albumin and prealbumin levels, as nutritional markers (p = 0.01 and p = 0.04 respectively), and significantly higher
C-reactive protein (CRP) level, as inflammation marker (p=0.006). After 4 years of follow-up, overall survival was
80.2%. Cox regression analysis showed that age (HR = 1.26, p <0.002), CRP (HR = 1.15, p <0.03), atherogenic
index of plasma ((AIP) > 0.24) (HR = 2.1, p <0.002) and undernutrition (HR = 1.85, p <0.01) were associated with
global and cardiovascular mortality.
Conclusions: Our study showed that the mortality rate was high in our cohort. In addition, age, dyslipidemia,
inflammation and undernutrition are predictive factors for mortality. Treatment and early management of these
modified factors are essential for reducing morbidity and mortality in haemodialysis patients.
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P2.007
Major Predictors of Postoperative Outcomes in Type 2 Diabetic Patients After Trans-femoral Amputation
Evgeniya Shalaeva1, 2, Bakhtiyor Bozorboev2
1. Montclair Sate University, Montclair, NJ, USA, 2. Republican Center of purulent surgery and complications of
diabetes, Tashkent Medical Academy, Tashkent, Uzbekistan
Objective: The aim of the study was to identify major predictors of the peripheral artery disease (PAD) complications and major adverse cardiovascular events (MACE) in Type 2 diabetic (T2D) patients after trans-femoral
amputations.
Methods: In 2014, 156 consecutive symptomatic T2D patients (64.1±9.5 years) without contraindications for
Computer tomography angiography (e.g. diabetic nephropathy) undergoing trans-femoral amputation (TFA) were
examined. Patients with previous myocardial infarction (MI) and/or revascularization were not included. Laboratory and instrumental tests were performed at the baseline and during the 1-year follow-up.
Results: Baseline characteristics are shown in Table 1; major outcomes in Table 2. Postoperative mortality
was 28(17.9%), of them fatal MI was in 21 cases, fatal ischemic stroke in 4 (simultaneously with MI), pulmonary embolism in 2, and septic shock in 5 patients. Non-fatal MI was in 15 patients. The incidence of MACE was
strongly related to severity purulent-necrotic complications (sepsis), r=0.57 (p=.005). Multiple regression analysis
was conducted to evaluate the predictors of the postoperative outcomes. The result showed that presence of the
obstructive coronary artery disease and higher coronary artery calcium score (CACS) predicted MACE accounting
23.5% of total variance, F(2,153)=23.72, p<0.001, t(155)=8.17, p<.001. Higher levels of total cholesterol, LDL-C,
fibrinogen, brain natriuretic peptide, procalcitonin, CACS, lower LVEF, hemoglobin and Fuster-BEWAT score accounted 70.5% of the risk of MACE (r=0.84, p<0.001), and 50.4% (r=0.71, p<0.001) of PAD complications.
Conclusions: The major predictors of the incidence of MACE and PAD complications in T2D patients undergoing
TFA included severity of infection and cardiovascular disease, impaired lipid metabolism and lifestyle risk factors.

Table 1. Baseline characteristics of Type 2 diabetic patients undergoing trans-femoral
amputation
Variable, n (%) of mean (SD)
Age, years; mean (SD)
Gender, male n (%)
female n (%)
Duration of diabetes, years; mean (SD)
Obesity, n (%)
Dyslipidemia, n (%)
Previous statin use, n (%)
Current smoking, n (%)
Arterial hypertension, n (%)
Clinical coronary artery disease, n (%)
Obstructive coronary artery disease, n (%)
Coronary artery calcium score; mean (SD)
Congestive heart failure, n (%)
Septic complications, n (%)
Fuster-BEWAT Score; mean (SD)
Charlson co-morbidity index, mean (SD)
HbAC1, %; mean (SD)
Procalcitonin, mean (SD)
Brain natriuretic peptide, mean (SD)
Total cholesterol, mean (SD)
LDL-cholesterol, mean (SD)

Total n=156
64.1(9.5)
94 (60.3)
62 (39.7)
10.7 (7.6)
93 (52)
156 (100)
37 (23.7)
71 (45.5)
118 (75.6)
156 (100)
89 (57.1)
384.7 (256.2)
86 (55.1)
94 (60.2)
6.8 (2.4)
6.8 (2.4)
11.5 (2.7)
0.75 (0.2)
572.1 (201.6)
6.2 (1.5)
3.7 (1.1)

Table 2. 1-year postoperative outcomes in 156 patients with type 2 diabetes after transfemoral amputation.
n=156
Clinical outcomes, n (%)
1 year postoperative mortality
28 (17.9)
1-year myocardial infarction
36 (23.1)
Fatal
21 (13.5)
Fatal septic shock
5 (3.2)
Ischemic stroke
9 (5.7)
Fatal
4 (2.5)
Pulmonary embolism
7 (4.5)
Fatal
2 (1.3)
Gastrointestinal bleeding
3 (1.9)
Surgical complications of previously intact lower extremity
Balloon angioplasty of single lower limb artery(s)
45 (28.8)
Diabetic ulcer
88 (56.4)
Amputation of 1-2 toes
12 (7.8)
Partial foot amputation
8 (5.1)
Metatarsal amputation
4 (2.5)
Single lower limb hip amputation
3 (1.9)
Disarticulation of amputated hip
5 (3.2)
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P2.008
Carotid Atherosclerosis in Females with Rheumatoid Arthritis: Relationship with the Adiponectin Level,
Insulin Resistance, Endothelial Function
Oksana Sirenko, Olexandr Kuryata
SE Dnipropetrovsk medical academy, Dnipro, Ukraine
Objective: We aimed to estimate the relationship of carotid atherosclerosis with the adiponectin level, insulin resistance, endothelial function in females with rheumatoid arthritis (RA).
Methods: The study included 62 HT RA females with low disease activity and stable recieved therapy (mean age of
54 [50,3; 61,5] years). Рatients with verified diagnosis of ischemic heart disease and diabetes haven’t included in the study.
The cardiovascular risk was calculated using mSCORE. RA disese activity was measured using DAS28 scale. Carotid
ultrasound with stiffness indісes detection and endothelial-dependent flow mediated vasodilatation (EDVD) by D. Celermajer
method were performed. The levels of adiponectin, insulin were measured using ELISA kit test, insulin resistance was
estimated using HOMA2 index.
Results: Subclinical manifestations of atherosclerosis were established in 48 (77.4%) females with RA. The majority of main
group pts have atherosclerotic plaques - 35 (56.5%), unstable plaques had 16 (25.8%) pts, that significantly more frequent than
in control group compared by risk factors profile (p<0.05). The presence of atherosclerotic plaques in RA females was associated
with RA disease duration>10years (OR 6.4, 95%CI 3.4-10.8), ESR>16mm/h (OR 4.3, 95%CI 2.1-6.3), endothelial
dysfunction presence (OR 8.8, 95%CI 5.2-14.7), insulin resistance (OR 7.6, 95%CI 4.2-11.4), increased adiponectin
level (OR 4.2, 95%CI 1.2-6.1), duration of steroid therapy > 3 months (OR 9.4, 95%CI 5.8-18.7). AUROC index for atherosclerosis predictive role of adiponectin and HOMA2 were 0.81 (95% CI 0.72-0.92; p<0.05) and 0.74 (95% CI 0.55-0.89; p<0.05)
respectively.
Conclusions: Females with rheumatoid arthritis are characterized by high frequency of carotid atherosclerosis
associated with endothelial dysfunction, insulin resistance, increased adiponectin level. This risk factors determining may be useful additional tools for cardiovascular risk evaluating in this pts.
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P2.009
The Impact of SYNTAX Score of Non-Infarct-Related Coronary Artery on Infarct Size and Outcomes among
Patients with STEMI Undergoing Primary PCI
Pil-Sang Song1, Joo-Yong Hahn2
1. Division of Cardiology, Heart Stroke Vascular Center, Mediplex Sejong General Hospital, Incheon, Korea, 2.
Division of Cardiology, Department of Medicine, Heart Vascular Stroke Institute, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea
Objective: Non-infarct-related artery (non-IRA) disease is prevalent in patients with ST-segment elevation myocardial infarction (STEMI). We investigated the impact of the severity of lesions in non-IRA on infarct size assessed by cardiac magnetic resonance (CMR) and the long-term prognosis of patients with STEMI undergoing
primary percutaneous coronary intervention (PCI).
Methods: A total of 367 consecutive patients (age: 59.7±12.0 years) were included. The severity of non-IRA
lesions was calculated by the SYNTAX score. A mean of SYNTAX score in non-IRA was 4.76±7.07; therefore,
we divided the patients into two groups at the cutoff point for non-IRA SYNTAX score of 5. Infarct size (% of left
ventricular volume by CMR) at median 4.0 days post primary PCI and median 27.7 months clinical outcomes were
compared.
Results: Patients who had higher SYNTAX score in non-IRA (≥5, 35.1%) were more likely to be older; more likely
to have diabetes and lower presenting diastolic blood pressure; and less likely to have disease in the left anterior
descending artery as IRA location. The SYNTAX score in non-IRA was not linearly correlated to infarct size. The
absence of impact of non-IRA SYNTAX score on infarct size was confirmed when the analysis was conducted according to the percentage of patients with infarct size above the median (20% of left ventricle), even after correction for baseline characteristics (adjusted odd ratio: 1.005, 95% confidence interval [CI]: 0.961-1.051, p=0.823).
As continuous variable, however, SYNTAX score in non-IRA was an independent predictor of major adverse cardiac events (adjusted hazard ratio [HR]: 1.060, 95% CI: 1.026-1.094, p<0.001), nonfatal myocardial re-infarction
(adjusted HR: 1.087, 95% CI: 1.004-1.176, p=0.039), target vessel revasularization (adjusted HR: 1.083, 95% CI:
1.035-1.134, p=0.001), and any revascularization (adjusted HR: 1.090, 95% CI: 1.036-1.145, p=0.001).
Conclusions: The SYNTAX score in non-IRA was significantly associated with increased long-term adverse cardiac events, but not infarct size in STEMI patients treated with primary PCI. The presence of significant concomitant coronary disease in vessels remote from the IRA should be recognized as a major adverse prognostic factor
in patients with STEMI, even after successful PCI; and those populations should be treated with more aggressive
preventive and medical management.
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P2.010
Correlation Between Carotid Atherosclerosis and Coronary Heart Disease in Patients with Familial
Hypercholesterolemia
Svetlana Bliznyuk, Marat Ezhov, Olga Pogorelova, Maria Tripoten, Tatyana Balakhonova
National Medical Research Center of Cardiology, Moscow, Russia
Objective: The aim of our study was to evaluate the association of carotid atherosclerosis with coronary heart
disease (CHD) in patients with familial hypercholesterolemia (FH).
Methods: In this cross-sectional study we have included 684 individuals (mean age 53+12 years (63%, 432
women)) from the Russian Familial Hypercholesterolemia Registry. We have used modified Dutch Lipid Clinic
Network and Simon Broome criteria to set up clinical diagnosis of definite and probable FH. Duplex ultrasound
scan was performed in all patients. If subject had at least one plaque, he or she was classified as possessing carotid atherosclerosis. Subjects without plaques and with intima-media thickening consisted a group without carotid
atherosclerosis. The patients were grouped according to whether they had (n = 130) or had not CHD (n = 554), as
indicated by a history of myocardial infarction or abnormal coronary angiogram.
Results: There was a positive association between CHD presence and male gender, age, hypertension, smoking, diabetes mellitus, triglycerides, HDL-cholesterol was significantly lower in CHD patients (Table). There were
no differences in total cholesterol and LDL-cholesterol levels between the groups. We have obtained a strong
relationship between CHD and carotid atherosclerosis. Maximal stenosis of carotid artery was also associated
with CHD presence (AUC 72.3%). According to multiple regression analysis, maximal carotid stenosis was an
independent predictor of CHD.
Conclusions: Our data suggest that maximal carotid stenosis could serve an independent predictor of CHD in FH
patients.
Clinical characteristics of patients with definite or probable FH with and without CHD.
CHD n=130

No CHD n=554

P

58 (52%)

374 (67%)

0.006

57+11

52+11

0.001

Hypertension, n (%)

105 (81%)

258 (47%)

0.0001

Smoking, n (%)

33 (25%)

59 (11%)

0.0001

Diabetes mellitus, n (%)

14 (11%)

29 (5%)

0.02

Total cholesterol, mmol/l

8.6+3.0

8.6+1.6

0.9

LDL-cholesterol, mmol/l

6.6+2.9

6.1+1.5

0.5

Triglycerides, mmol/l

2.0+1.0

1.9+1.2

0.03

HDL-cholesterol, mmol/l

1.4+0.4

1.5+0.4

0.03

Carotid atherosclerosis, n (%)

115 (88%)

362 (65%)

0.0001

Maximum stenosis of carotid artery, %

36.4+20.4

21.1+16.2

0.0001

Women, n (%)
Age, years
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P2.011
Higher Adipose Tissue Surface-expression of LDLR and CD36 and Risk Factors for T2D in
Normocholesterolemic Subjects with Low Plasma PCSK9
Yannick Cyr1, 2, 3, Simon Bissonnette1, 2, 3, Valérie Lamantia1, 2, 3, Viviane Provost1, 2, 3, Marie Devaux1, 2, 3, Gaétan
Mayer4, 2, Michel Chrétien1, 2, 5, May Faraj1, 2, 3
1. Clinical Research Institute of Montréal, Montréal, QC, Canada, 2. Université de Montréal, Montréal, QC, Canada, 3. Montréal Diabetes Research Center, Montréal, QC, Canada, 4. Montréal Heart Institute, Montréal, QC,
Canada, 5. University of Ottawa, Ottawa, ON, Canada
Background/Hypothesis: LDLC-lowering variants in PCSK9, HMGCR and LDLR are linked to higher risk for type
2 diabetes (T2D). While underlying mechanisms are unclear, a role for LDLR pathway was proposed. PCSK9
targets LDLR and other apoB-lipoprotein receptors on white adipose tissue (WAT) to degradation. WAT NLRP3 inflammasome, which is implicated in WAT dysfunction and other risk factors for T2D in humans, is primed by native
LDL (NLRP3 for Nucleotide-binding domain and Leucine-rich repeat Receptor containing a Pyrin domain 3). We
tested the hypothesis that normocholesterolemic subjects with lower plasma PCSK9 have higher WAT surfaceexpression of LDLR and CD36, WAT NLRP3 inflammasome priming and risk factors for T2D.
Methods: We examined 15 post-menopausal women and 14 men (45-74 years, BMI>25 kg/m2, LDLC<3.5
mmol/L, without chronic disease). Hip WAT biopsies were obtained before and 4-hours after a high-fat meal. WAT
surface-expression of LDLR and CD36 were measured in paraffin-fixed slides by immunofluorescence, WAT
protein expression of NLRP3 and pro-interleukin-1 beta (pro-IL-1β) by immunoblot, and WAT function as the hydrolysis and storage of 3H-triolein-labeled-triglyceride-rich-lipoproteins over 4-hours ex vivo. Disposition index (DI)
was calculated as glucose-induced C-peptide secretion multiplied by insulin sensitivity measured during Botnia
clamps. Subjects were stratified based on median plasma PCSK9 per sex.
Results: Compared to subjects with higher plasma PCSK9 (306±63 ng/mL), subjects with lower plasma PCSK9
(202±44 ng/mL) had higher WAT surface-expression of LDLR (1.78±0.93 vs 0.91±0.78 CTF) and CD36 (1.31±0.46
vs 0.78±0.42 CTF). They also had lower WAT protein expression of NLRP3 (-48%) and pro-IL-1β (-68%) suggesting chronic NLRP3 inflammasome priming, but greater 4h-postprandial increase in WAT NLRP3 protein
(+41%). Moreover, they had lower WAT function (1.64±0.83 vs 4.48±2.84 nmol 3H-TG hydrolyzed/mg WAT) and
Log10 DI (1.07±0.20 vs 1.21±0.11 ng/mL*(mg/kg/min)/(µU/mL)). WAT surface-expression of LDLR was positively
associated with surface-expression of CD36 (r=0.49) and negatively with WAT function (r=-0.42) in all the subjects
(P<0.05).
Conclusion: Normocholesterolemic subjects with lower plasma PCSK9 have higher WAT surface-expression of
LDLR and CD36, WAT NLRP3 inflammasome priming and risk factors for T2D. We propose that LDLC-lowering
variants upregulate WAT apoB-lipoprotein receptors’ pathways promoting higher risk for T2D.
Funding: Canadian Institutes of Health Research
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P2.012
Adiposity and Carotid Intima Media Thickness in Children with Type 1 Diabetes
Sinead Glackin1, Nazrul Islam2, 3, Kevin Harris1, Constadina Panagiotopolous1, Angela Devlin1
1. 1Department of Pediatrics, University of British Columbia and British Columbia Children’s Hospital Research
Institute, Vancouver, BC, Canada, 2. MRC Epidemiology Unit, University of Cambridge, Cambridge, Cambridge,
United Kingdom, 3. Harvard T.H. Chan School of Public Health, Harvard University, Boston, MA, USA
Objective: Cardiovascular disease is a major complication of diabetes. Atherosclerosis begins during childhood,
and may be accelerated in children with type 1 diabetes (T1D). However the role of T1D duration and the influence of other comorbidities such as adiposity and hypertension are less understood. This study investigated the
effect of T1D and T1D duration on carotid intima media thickness (cIMT), a subclinical indicator of atherosclerosis,
in children.
Methods: This is a cross-sectional study of children aged 9-17 years with T1D (n=51, 63% female) for 6-24
months (n=21) or >5 years (n=30); and healthy controls (n=22, 55% female). Glycemic control (A1C); non-fasting
total and HDL cholesterol (n=63); systolic BP (zSBP) and diastolic BP (zDBP) standardized for age, sex, and
height; and body mass index standardized for age and sex (zBMI) were collected. The zBMI was used as a surrogate marker of adiposity. Carotid artery ultrasound measured cIMT. Linear regression models were used to
examine the relationships between cIMT and T1D (and T1D duration).
Results: Children with T1D were of slightly younger age, 14.0±2.41 [mean age ± standard deviation (SD)] years
compared to age 15.18±2.25 years of controls. Mean cIMT did not differ between T1D (0.46 ± 0.06mm) and
control (0.46 ± 0.02mm) children, nor did it differ by T1D duration. After adjusting for age, sex, and zSBP, zBMI
was positively associated with cIMT (0.007, 95% CI: 0.001, 0.033, p=0.029) in the model comparing cIMT between T1D and control children, and also in similar models with diabetes duration (0.008, 95% CI: 0.002, 0.033;
p=0.032).
Conclusions: BMI, a surrogate marker of adiposity, is an important determinant of cIMT in children with T1D.
Interventions promoting a healthy BMI in children with T1D are needed to prevent cardiovascular complications in
these children.
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P2.013
Associations Between Plasma Heme Oxygenase-1 Levels and Coronary and Peripheral Artery Disease
Yoshimi Kishimoto1, Susumu Ibe2, Emi Saita1, Kenji Sasaki2, Hanako Niki2, Yukinori Ikegami2, Reiko Ohmori3,
Kazuo Kondo1, 4, Yukihiko Momiyama2
1. Ochanomizu University, Tokyo, Japan, 2. NHO Tokyo Medical Center, Tokyo, Japan, 3. Utsunomiya University,
Tochigi, Japan, 4. Toyo University, Gunma, Japan
Objective: Heme oxygenase-1 (HO-1) is an intracellular enzyme that catalyzes the oxidation of heme to generate carbon monoxide (CO), biliverdin, and iron. Since these products have anti-inflammatory, anti-oxidant, and
anti-thrombotic properties, HO-1 may play a protective role against atherosclerosis. However, plasma HO-1 levels
in patients with atherosclerotic diseases, such as coronary artery disease (CAD) and peripheral artery disease
(PAD), have not been clarified yet.
Methods: We investigated plasma HO-1 levels in 410 consecutive patients undergoing elective coronary angiography for suspected CAD at Tokyo Medical Center who also had an ankle-brachial index (ABI) test for PAD
screening. Patients with ACS or a history of PCI were excluded. Plasma HO-1 levels were measured by ELISA
using a commercially available kit (Enzo Life Sciences) at Ochanomizu University.
Results: CAD (>50% stenosis) was present in 225 patients (1-vessel [1-VD], n=91; 2-vessel [2-VD], n=66; 3-vessel disease [3-VD], n=68). PAD (ABI<0.9) was found in 36 (9%) patients. Plasma HO-1 levels tended to be higher
in 225 patients with CAD than in 185 patients without CAD (median 0.44 vs. 0.35 ng/mL), whereas HO-1 levels
were significantly lower in 36 patients with PAD than in 374 patients without PAD (0.27 vs. 0.41 ng/mL, P<0.02).
After excluding the 36 patients with PAD, HO-1 levels were significantly higher in 192 patients with CAD than in
182 patients without CAD (0.45 vs. 0.35 ng/mL, P<0.05). HO-1 levels in 4 groups of CAD(-), 1-VD, 2-VD, and
3-VD were 0.35, 0.49, 0.44, and 0.44 ng/mL, respectively, and were highest in 1-VD (P<0.05). In multivariate
analysis, HO-1 levels were inversely associated with PAD, whereas HO-1 levels were also associated with CAD
independent of atherosclerotic risk factors. The odds ratios for PAD and CAD were 2.12 (95%CI=1.03-4.37) and
0.65 (95%CI=0.42-0.99) for HO-1 level of <0.35 ng/mL, respectively.
Conclusions: Plasma HO-1 levels were found to be low in patients with PAD, in contrast to high levels in patients
with CAD. Low HO-1 levels in patients with PAD may play a role in the development of PAD, whereas high HO-1
levels in patients with CAD, especially in those with 1-VD, may reflect a protective response against the progression of CAD.
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P2.014
Clinical Profile and MACE in Patients who Underwent Revascularization for Left Main Coronary Artery and
Left Main Equivalent Coronary Artery Disease in UP-PGH
Jezreel L. Taquiso1, Jaime Alfonso M. Aherrera1, Richard Henry II P. Tiongco1, Enrique III M. Chua2
1. Section of Cardiology, Department of Medicine, University of the Philippines - Philippine General Hospital, Manila, Philippines, 2. Section of Thoracocardiovascular Surgery, Department of Surgery, University of the Philippines
- Philippine General Hospital, Manila, Philippines
Objective: This study described the clinical profile and determine in-hospital major adverse cardiovascular outcomes (all-cause mortality, post procedure acute coronary syndrome, stroke) of patients who underwent revascularization either by percutaneous coronary intervention (PCI) or coronary artery bypass grafting (CABG) for LMCA
and left main equivalent coronary artery disease (CAD).
Methods: This prospective descriptive study included all adult patients (>/= 19 years old) with left main or left
main equivalent CAD who underwent revascularization from January to September 2017. Their clinical profile in
terms of age, sex, presence of comorbidities (i.e. hypertension, diabetes mellitus, dyslipidemia), left ventricular
ejection fraction on 2D echocardiogram, number of significantly diseased coronary arteries, and timing of procedure were determined and described. In-hospital, 30-days and 90-days post revascularization MACE were also
determined.
Results: Thirty-seven adults (19 for PCI, 21 for CABG) with a mean age of 60 years old were included. Majority were males, have diabetes mellitus, dyslipidemia, were smoker or had smoking history, had family history of
premature CAD and had previous cardiovascular events, though hypertension was more prevalent in the CABG
group (p=0.04). Most of the PCI were done on an emergent/urgent basis as majority of patients (68.75%) have
clear indications for PCI (i.e. STEMI). Consequently, in-hospital all-cause mortality was significantly higher (50%,
p<<0.05) in the PCI group, as most patients were relatively unstable at presentation.
Conclusions: Patients with left main and left main equivalent CAD were mostly males and had traditional CAD
risk factors, with hypertension more prevalent in CABG group. In-hospital mortality was significantly higher among
those who underwent PCI; however, those who underwent PCI were relatively more unstable and were unlikely to
be good surgical candidates for CABG.
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P2.015
Assessment of Carotid Intima-Media Thickness and Cardiovascular Risk Factors in Patients with Diabetes
Volha Vasilkova1, Tatiana Mokhort2, Elena Naumenko3, Natallia Filiptsova3
1. Gomel State Medical University, Gomel, Belarus, 2. Belarusian State Medical University, Minsk, Belarus, 3. The
Republican Research Center for Radiation Medicine and Human Ecology, Gomel, Belarus
Objective: Diabetic patients have an increased risk of cardiovascular disease. We aimed to assess the possible
role of dyslipidemia, hypertension and chronic kidney diseases on the characteristics of carotid atherosclerosis in
patients with diabetes mellitus.
Methods: Patients aged 56.53±12.04 years with diabetes type 1 (n=140) and type 2 diabetes (n=165) were
examined with regard to the presence of cardiovascular risk factors. Control group included 50 healthy subjects
the same age. Standard laboratory analyses were performed in all patients. The carotid intima-media thickness
(cIMT) was measured as the distance between the lumen-intima interface and the media-adventitia interface.
Atherosclerotic plaque was defined as a focal structure encroaching into the arterial lumen of 0.5 mm or 50% of
the surrounding cIMT value.
Results: Patients were divided into 3 different groups based on quantity of cardiovascular risk factors: 1 (n=70)
– diabetic patients did not have any additional atherosclerosis risk factor, 2 (n=99) – patients had one additional
atherosclerosis risk factor, and 3 (n=136) – patients had two or three additional atherosclerosis risk factors. cIMT
was significantly increased with age (p<0.05). Using multiple linear regression analysis adjusted for confounding
factors, cIMT was significantly correlated with age >60 years (β=0.341, p<0.0001), hypertension (β=0.128,
p=0.004), dyslipidemia (β=0.056, p=0.0001) and CKD (β=0.044, p=0.002), respectively. There was a strong association between cIMT and body mass index in type 1 diabetic patients in comparison with type 2 diabetes. In type
2 diabetic patients strong association was observed between cIMT and HbA1c, tryglicerides and apolipoprotein B.
There was no significant difference in carotid IMT between patients with plague and without plague (p=0.171)
Conclusions: This study showed a direct correlation between cIMT and cardiovascular risk factors. Atherosclerosis in type 1 diabetic patients was strongly associated with factors reflecting body fat, while in type 2 diabetic
patients atherosclerosis was associated with poor glycemic control and dyslipidemia.
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P2.016
The Stress Hyperglycemia in the Acute Phase of a STEMI: a Residual Risk in the Era of Primary
Angioplasty?
Ismail Mekhdoul1, Soheib Feliachi2, Amrane Talamali1, Mounir Bouam1
1. Hca Algiers /EPH, Ouargla, Algeria, 2. CHU de Brest, Brest, France
Objective: Hyperglycemia observed at the admission of a STEMI is associated with a poor prognosis. This association has been reported before and after the era of coronary revascularization in particular in non-diabetic
patients and woulCompare the impact of admission hyperglycemia in STEMI on in-hospital mortality in patients
undergoing primary angioplasty to those with no reperfusion therapy.
d be sharper and more important in the era of primary angioplasty
Methods: A prospective, multicenter study with a recruitment of 1222 consecutive patients without a prior history
of diabetes and HbA1C <6.5% in the first 24 hours of STEMI
Results: The average age of the population was 60.28 yo +/- 13 yo, the mean glycemia on admission was 1.39
g/l +/- 0.333, 56.2% of the patients benefit from early coronary reperfusion, the in-hospital mortality was 7.2%.
The results showed a linear correlation between the level of glycemia on admission and in-hospital mortality, an
increase of 10mg/l of serum glucose was associated to an increased mortality of 2,6%(2,0-3,3), p<0,001. The
mortality was higher in the population of patients who haven’t receive any reperfusion therapy 12,2% versus 3,3%
(p<0,001). But the impact of the glycemia on-admission seems more important on the population of reperfused
patient adjusted OR à 5,2 (1,5-17,5),p=0,008 versus adjusted OR 2,7 (1,3-5,38),p=0,005.
Conclusions: Hyperglycemia on admission is an independent predictive factor of short term mortality in non
diabetic patients during the acute phase of STEMI, its impact is more important in patients who benefit from a
revascularisation therapy at an early stage
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P2.017
Treshold Value of Admission Glycemia Predictive of Higher In-hospital Mortality During STEMI in NonDiabetic Patients
Ismail Mekhdoul, amrane talamali
Hca Algiers /EPH, Ouargla, Algeria
Objective: The hyperglycemia observed during acute medical conditions regardless of diabetes status, is a well
established idea in several clinical situations that are relevant to intensive care medicine. During the acute phase
of a myocardial infarction the elevation of glycemia on admission is also common even in the absence of prior history of DM and is associated with adverse outcomes
Methods: To determine the treshold value of blood glucose levels on admission that predicts higher in-hospital
mortality in STEMI patients without Diabetes Mellitus
Results: In-hospital mortality in our study was 7.2%. Average admission glycemia among dead patients was
significantly higher than that of the the survivors from an acute myocardial infarction (1.75 g/l versus 1.32 g/l; p
< 0.001). We have established a linear relation between in-hospital mortality and the blod glucose on admission
(r = 0.758; p < 0.001) where every elevation of 10 mg/l of serum glucose was correlated with an increase of the
risk of mortality of 2.1% (CI 95% [1,1 3,1]; p = 0.001). The threshold level of blood glucose on admission that best
predict the in-hospital mortality determined by the ROC curve is 1.59 g/l (AUC 0.783; CI 95% [0, 7290, 837]; p <
0.0001).Thus, blood glucose on admission greater than 1.59 g/l was an independent predictive factor of mortality
in the acute phase of an (for consistency) STEMI in our cohort (OR = 3.20 CI 95% [1.7-5.80]; p = 0.001)
Conclusions: Due to the contradictory results of the study related to the control of serum glucose levels in the
early phase of acute coronary syndrom, the determination of a cut-off of blood glucose on admission that predicts the risk of death in the acute phase of STEMI will help establish target levels of glycemia if insulin therapy is
required.
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P2.018
Predictive Value of Biomarkers in Patients with Suspected Coronary Heart Disease Regarding Severity of
Coronary Obstruction and Mortality – LIFE-Heart Study
Jeffrey Netto1, Andrej Teren2, Ralph Burkhardt1, Anja Willenberg1, Frank Beutner2, Sylvia Henger3, Gerd Schuler2,
Holger Thiele2, Markus Scholz3, Joachim Thiery1
1. Institute of Laboratory Medicine, Clinical Chemistry and Molecular Diagnostics (ILM), University Hospital Leipzig, Germany, Leipzig, Germany, 2. Heart Centre of Leipzig, Department of Cardiology/Internal Medicine, University of Leipzig, Germany, Leipzig, Germany, 3. Leipzig Research Centre for Civilization Diseases (LIFE), University of Leipzig, Germany, Leipzig, Germany
Introduction/Hypothesis: The aim of our study was to investigate the association of cardiac and inflammatory
plasma biomarkers with the severity of CAD and 10 years survival in male and female CAD patients.
Methods: We used samples of 3167 patients from the LIFE Leipzig Heart study (total 6995 patients) undergoing
first coronary angiography (64% males, 36% females). Patients with acute myocardial infarction were excluded
from the analysis. Biomarkers analyzed were copeptin, troponin T, CRP, IL-6, and NT-proBNP. The severity of
stable CAD was defined as no lumen stenosis, mild coronary stenosis (<50% stenosis) and obstructive stenosis
affecting 1-, 2-, and 3- vessels. Cumulative survival of patients was followed up to approximately 10 years after
first coronary angiography.
Results: We observed a significant increase of the studied biomarkers with the severity of obstructive lesions also
after adjusting for cardiovascular risk factors. In female patients with CAD a relative higher increase of NT-proBNP
compared to male patients was observed. The biomarkers enhance the ROC curve for the prediction of CAD
significantly by approx. 4%. Overall total mortality in 10 years was 11%. Male patients showed higher mortality independent of all other cardiovascular risk factors. The 10 ys mortality rate was significantly associated with all five
biomarkers after stratifying in tertiles. The strongest effects were observed for cardiac biomarkers with a mortality
rate in the 3rd tertile up to 21%. CAD-0 and CAD patients in the first tertile of biomarkers showed the highest long
term survival.
Conclusion: The 5 studied biomarkers are significantly associated with the angiographical assessed coronary
phenotype in patients with stable CAD. The strongest associations were observed for TNT, NT-proBNP and IL-6.
The predictive potential of the biomarkers regarding mortality did not differ between sexes.
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P2.019
Serum Total RANKL, but not OPG, Predicts Incident Coronary Calcification in Postmenopausal Women
Over Short and Long Follow-up
Indu G. Poornima1, Rachel H. Mackey2, Karen A. Matthews2, Lewis H. Kuller2
1. Allegheny Health Network, Pittsburgh, PA, USA, 2. University of Pittsburgh, Graduate School of Public Health,
Pittsburgh, PA, USA
Background: The bone-related proteins osteoprotegerin (OPG) and its ligand, Receptor activator of NF-kappa
β ligand (RANKL) play a role in vascular calcification. We tested the hypothesis that among postmenopausal
women, baseline serum OPG and RANKL levels were associated with prevalence and incidence of CAC over 4
years in the Women On the Move through Activity and Nutrition Study (WOMAN Study; n = 86; mean [SD], age 58
[2.9] y) and over 13.8 years in the Healthy Women Study (HWS; n = 205; mean [SD] age, 61 [2.3] y).
Methods: Circulating OPG, total RANKL, lipids and LDL particle (LDL-P) concentrations levels were assayed in
stored serum and CAC was measured at baseline in WOMAN and HWS (8 years postmenopausal). Follow-up
CAC was measured at 4 years in WOMAN and ~13.8 years in HWS. Associations of baseline OPG and log-transformed RANKL with prevalent and incident CAC (CAC>0) were assessed using multivariable-adjusted logistic
regression.
Results: Baseline CAC>0 prevalence was 43% in WOMAN and 36% in HWS. In both studies, higher LDL-P, but
not LDL-C, was related to higher baseline prevalence of CAC and in WOMAN, higher LDL-P was related to higher
prevalent (2.26 (1.22, 4.18) per SD) but not incident CAC at follow-up (age-adjusted). In WOMAN, adjusted for
age and LDL-P, baseline log (RANKL) was significantly related to lower odds of prevalent CAC (OR= 0.70 95%CI:
0.50, 0.98) and incident CAC (OR=0.57 95%CI: 0.36, 0.91) at 4 years. In HWS, baseline log RANKL was significantly related to lower odds of prevalent CAC (OR= 0.73 95% CI: 0.60, 0.88) and incident CAC (OR= 0.79 95%
CI:0.65, 0.97) ~13.8 years later, before and after adjusting for age, OPG, LDL-P, smoking and hormone therapy.
In contrast, baseline OPG was not related to prevalent or incident CAC at follow-up in either study, whether adjusted for age or in multivariable-adjusted models.
Conclusions: In 2 studies of postmenopausal women, lower baseline serum total RANKL but not OPG was
significantly inversely related to prevalence and incidence of CAC measured 4 and 13.8 years later, respectively.
Additional studies should evaluate serum total RANKL as a biomarker and potentially modifiable risk factor.
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P2.020
Natural History of Medically Managed Asymptomatic Carotid Artery Stenosis: KOREAN ASYMPTOMATIC
CAROTID ARTERY STENOSIS (K-ACAS) REGISTRY
Yong-Jae Kim1, 3, Yong-Seok Lee2, 3
1. Ewha Womans University Mokdong Hospital, Seoul, Korea, 2. Seoul National University Borame Hospital,
Seoul, Korea, 3. Korean Society of Neurosonology, Seoul, Korea
Objective: Carotid atherosclerosis is one of the main mechanisms of ischemic stroke and a dynamic lesion that
may progress or regress. However, the natural course of asymptomatic carotid atherosclerosis has rarely been reported in populations with best medical treatment. And, it is well known that the prevalence of clinically significant
CAS varies significantly by race. Korean Asymptomatic Carotid Artery Stenosis (K-ACAS) Registry is designed to
investigate the natural course of carotid stenosis in Korean population under real world clinical setting.
Methods: Carotid atherosclerosis is one of the main mechanisms of ischemic stroke and a dynamic lesion that
may progress or regress. However, the natural course of asymptomatic carotid atherosclerosis has rarely been reported in populations with best medical treatment. And, it is well known that the prevalence of clinically significant
CAS varies significantly by race. Korean Asymptomatic Carotid Artery Stenosis (K-ACAS) Registry is designed to
investigate the natural course of carotid stenosis in Korean population under real world clinical setting.
Results: The primary outcome is the change in carotid artery stenosis defined between baseline and 12 months
after enrollment. A Kaplan-Meier lifetable analysis will be performed to estimate the freedom from both ipsilateral
strokes and all strokes.
Conclusions: Prospective, multi-center K-ACAS registry will provide the largest carotid artery stenosis data set in
a Korean population and will provide valuable information about the clinical significance of asymptomatic carotid
artery stenosis.
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P2.021
Changes of Inflammatory Markers’ Level During Hospitalization in Patients with Acute Myocardial
Infarction with and Without Depression
Hamidreza Roohafza1, Masoumeh Sadeghi2
1. Isfahan Cardiovascular Research Center, Cardiovascular Research Institute, Isfahan University of Medical Sciences, Isfahan, Iran, Isfahan, Iran, 2. Cardiac Rehabilitation Research Center, Cardiovascular Research Institute,
Isfahan University of Medical Sciences, Isfahan, Iran, Isfahan, Iran
Objective: This study aims to examine whether inflammation could explain the relationship between depression
and CAD.
Methods: In this repeated measure cross-sectional study, we measured CRP and IL-6 in 162 patients with suspected AMI at the time of admission and fifth day. Patients were categorized to depressed and non-depressed
groups based on Beck Depression Inventory questionnaire. Also, at the fifth day of hospitalization, a checklist of
AMI complications was completed for each patient.
Results: We found that depressed patients had significantly higher mean of IL-6 and CRP compared with nondepressed group (for IL-6, F=17.06, P< 0.001; for CRP, F=8.92, P=0.002). Also, depressed patients experienced
more post-MI Brady and tachyarrhythmia.
Conclusions: Depressed patients with MI had higher level of inflammatory factors and more complications such
as arrhythmia in their hospitalization period, the issue that might affect their prognosis. Therefore, it is imperative
that we pay more attention to CAD patients with depressed mood in terms of management and assessment of
their prognosis.
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P2.022
Observational and Genetic Associations of Cardiovascular Risk Factors with Aortic Stenosis
Hao Yu Chen1, 2, Line Dufresne2, Hannah Burr2, Athithan Ambikkumar2, Dilrini K. Ranatunga3, Rachel A. Whitmer3,
Mark Lathrop4, 5, James C. Engert1, 2, 4, George Thanassoulis1, 2
1. Division of Experimental Medicine, Montreal, QC, Canada, 2. Preventive and Genomic Cardiology, McGill
University Health Centre Research Institute, Montreal, QC, Canada, 3. Division of Research, Kaiser Permanente
of Northern California, Oakland, CA, USA, 4. Department of Human Genetics, Montreal, QC, Canada, 5. McGill
University and Genome Quebec Innovation Centre, Montreal, QC
Objective: Aortic stenosis (AS) cases often have a higher prevalence of cardiovascular risk factors, but whether
these risk factors are causally implicated in disease development remains unclear. Genetic data, by leveraging
the natural randomization of genetic material at conception, can provide insight into whether these risk factors
causally contribute to AS.
Methods: We estimated the observational association of seven cardiovascular risk factors with AS within the
Genetic Epidemiology Research on Aging (GERA) cohort amongst 44,703 individuals of self-reported European
ancestry, aged 55 years or older. AS status (n = 3,469 cases) was defined using diagnosis and procedure codes,
and individuals with congenital valvular heart disease were excluded. Mendelian randomization, a method that
can provide supportive evidence for causality using genetic data, was performed for 11 cardiovascular risk factors
related to adiposity, blood pressure, lipids, and smoking. In sensitivity analyses, the Egger extension to Mendelian
randomization was used to account for pleiotropy in the genetic instruments.
Results: Male sex, age, diabetes mellitus, body mass index, hypertension, dyslipidemia, and being a past or
present smoker were associated with AS in separate logistic regression models adjusted for age, age2, and sex
(all p < 0.05). These risk factors remained significant following further adjustment for dyslipidemia, hypertension,
smoking, and diabetes. Genetic risk scores for systolic blood pressure (odds ratio [OR] per 10 mmHg, 1.19; 95%
CI, 1.04-1.37; p = 0.011), low-density lipoprotein cholesterol (OR per SD, 1.27; 95% CI, 1.11-1.46; p = 5.0 × 10-4)
and triglycerides (OR per SD, 1.27; 95% CI, 1.08-1.49; p = 4.3 × 10-3) were associated with AS. In sensitivity analyses accounting for pleiotropy, genetic predisposition to either low-density lipoprotein cholesterol or triglycerides
remained associated (OR per SD, 1.42; 95% CI, 1.05-1.92; p = 0.024 and OR per SD, 1.47; 95% CI, 1.03-2.09; p
= 0.033, respectively). However, genetic predisposition to systolic blood pressure was no longer associated with
AS.
Conclusions: Although several traditional cardiovascular risk factors were observationally associated with AS,
our genetic analyses provide supportive evidence for a causal association for low-density lipoprotein cholesterol,
triglycerides, and possibly systolic blood pressure. Further investigation is required to determine their potential as
therapeutic targets.
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P2.023
Depression and Stress are Highly Associated with Hypertension, Diabetes, and Cardiovascular Disease in
Chilean Population
Javiera Camacho, Guadalupe Echeverría, Jorge Barros, Alberto Maiz, Attilio Rigotti
Pontificia Universidad Católica, Santiago, Chile
Objective: The presence of negative psychosocial factors (NPSF) has been associated with increased prevalence of cardiovascular disease (CVD) and other chronic clinical conditions in developed regions. Currently, there
is little evidence about the impact of NPSF on different cardiovascular risk factors, metabolic syndrome (MS),
diabetes, and cardiovascular disease in Latin American countries.
Aim: To analyze the association between depression and stress with the presence of MS, hypertension, diabetes
and CVD at population level in Chile.
Methods: We used a nationally representative subsample of the Chilean population older than 15 years included
in the cross sectional 2009-2010 National Survey of Health. Questionnaires for depressive symptomatology
(n=4,234), perceived stress (n=4,828), and stressful life events (n=4,828) were applied, and their association with
MS, diabetes, blood hypertension, CVD were evaluated. For statistical analysis, we used complex binary logistic
regression modeling with adjustments by potential confounding factors.
Results: Among subjects evaluated in this study, 18% reported depressive symptomatology, which was associated with higher prevalence of CVD (odds ratio (OR) 3.47; 95% CI: 2.40-5.00), diabetes (OR 2.08; 95% CI: 1.303.31), and hypertension (OR 1.68; 95% CI: 1.09-2.60). 30% had felt stress in the past year, which was linked to
increased prevalence of CVD (OR 2.08; 95% CI: 1.53-2.84) and diabetes (OR 1.76; 95% CI: 1.09-2.60). Finally,
63% reported some stressful event during the last year, which was only correlated with presence of CVD (OR
1.63, 95% CI: 1.21-2.20). No relationship was observed with metabolic syndrome or any of its components.
Conclusions: NPSF are highly prevalent in the Chilean population and associated with the presence of CVD,
diabetes and hypertension. These findings should be considered when designing and evaluating integrative approaches for prevention and treatment of these chronic diseases worldwide.
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P2.024
Prediction of the Population at Risk of Atherothrombotic Disease--2018 Update (Back to Framingham)
William E. Feeman, Jr
The Bowling Green Study, Bowling Green, OH, USA
Objective: The Framingham Heart Study has determined that the people who develop some form of clinical
atherothrombotic disease differ from those who do not by certain characteristics, not in kind, but rather in degree.
This presentation will define the characteristics of the people who developed some form of clinical atherothrombotic disease in my family practice of medicine between 4 November 1974 to 1 January 2018. The population
characteristics of 870 individuals with atherothrombotic disease will be described.
Methods: The methodology is by chart review.
Results: The population with atherothrombotic disease can be defined by the triad of cigarette smoking, dyslipidemia, and hypertension. Dyslipidemia is defined in terms of the Cholesterol Retention Fraction [CRF, or(LDLcholesterol minus HDL-cholesterol)/LDL-cholesterol] and hypertension in terms of systolic blood pressure (SBP).
A graph is generated with the CRF placed on the ordinate and SBP on the abcissa. The CRF-SBP plots of 84%
of all (870) patients with atherothrombotic disease lie above a threshold line with CRF-SBP loci of (0.74,100) and
(0.49,140). Of the patients with atherothrombotic disease whose CRF-SBP plots lie below the threshold line, most
are cigarette smokers. Only 6% (52/870) of atherothrombotic disease patients have never smoked cigarettes
and have CRF-SBP plots below the threshold line--and their average of atherothrombotic disease onset is 72
years. An alternate method of examining these patients is to group the atherothrombotic disease risk fators into
triads based on the presence or absense of cigarette smoking/dyslipidemia/hypertension. In this analysis, those
who have never smoked cigarettes and have neither dyslipdiemia nor hypertesnion reperesent 6% (54/870) of
the atherothrombotic disease population, and their average age of aatherothrombotic disease onset is 72 years.
The cumulative risk of atherothrombotic disease is highest when the CRF is 0.80 or higher and falls off linearly
as the CRF decreases. Cigarette smokers manifest atherothrombotic disease some 13 years earlier than do past
cigarette smokers and 14 years earlier than never smokers. Hypertension is characteristic of older patients with
atherothrombotic disease.
Conclusions: The population who develops atherothrombotic disease is definable in terms of a triad of risk factors: cigarette smoking, dyslipidemia, and hypertension.

225

Abstracts, XVIII International Symposium on Atherosclerosis, Toronto, Canada, June 9 - 12, 2018

P2.025
Prevalence of Peripheral Arterial Disease (PAD) Among Filipino Patients with HIV and AIDS in the
Government-run Treatment Hub of a Tertiary Hospital
Eddieson M. Gonzales, Maria Teresa B. Abola, Elaine B. Alajar, Christian Francisco
University of the Philippines - Philippine General Hospital, Manila, Philippines
Objective: The prevalence of HIV and AIDS has been alarmingly increasing, especially in the Philippines. Recent
epidemiologic studies observed a rising prevalence of atherosclerotic cardiovascular conditions in this population
such as coronary and peripheral arterial diseases. Accelerated atherogenesis and endothelial dysfunction from
chronic inflammation have been cited as possible pathophysiologic mechanisms. To date, the prevalence of PAD
among people living with HIV (PLHIV) and AIDS in the Philippines is unknown.
This study aims to determine the prevalence of PAD among PLHIV and AIDS in the UP-PGH STD/AIDS Guidance, Intervention, Prevention (SAGIP) Unit using National Nutrition and Health Survey (NNHeS) Claudication
Questionnaire and Ankle-Brachial Index (ABI).
Methods: This is a cross-sectional study that included 200 patients with HIV and AIDS from the UP-PGH SAGIP
Unit. Claudication was determined using NNHeS questionnaire and presence of PAD was determined using ABI.
Clinical and laboratory parameters were analyzed.
Results: PAD based on ABI is present in 15% in our young population of PLHIV and AIDS – 10.5% are asymptomatic and 4.5% are symptomatic. Higher BMI (OR 1.16, CI 1.02-1.32, p 0.03) and longer duration of HIV
seropositivity (OR 1.02, CI 1.00-1.03, p 0.03) are independent risk factors for the development of PAD. Elevated
LDL-C (OR 0.27, CI 0.10-0.72, p 0.01) has negative association with development of PAD.
Conclusions: The prevalence of PAD among Filipino PLHIV and AIDS is higher compared to the general population and can be diagnosed at an earlier age. Combination of HIV-related and traditional cardiovascular risk factors
play a role in the development of PAD. Primary preventive measures such as identification and control of risk factors, lifestyle modification and early PAD screening are likely to benefit this population.
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P2.026
Cavi an Independent Predictor of CHD
Vilmundur Gudnason1, 2, Orn Olafsson1, Bolli Thorsson1, Elias F. Gudmundsson1, Thor Aspelund1, 2
1. Icelandic Heart Association, Kopavogur, Iceland, 2. University of Iceland, Reykjavik, Iceland
Objective: Arterial stiffness measured as cardio-ankle vascular index (CAVI) has been proposed as a marker of
atherosclerosis. Information on CAVI as a predictor of coronary heart disease (CHD) is scarce. The aim of this
study is to examine CAVI as a predictor of CHD in the general population.
Methods: CAVI was measured (VaSera VS-1000 FUKUDA DENSHI) in 4975 men and women of age 40-73 years
in the population based REFINE Reykjavik study carried out between 2005 and 2011. Median follow-up was 7.8
years (quartile range 6.7-9.3) until CHD event (myocardial infarction, percutaneous intervention or coronary artery
bypass graft), death or August 2016, whichever came first. Cardiovascular risk factors were also measured. The
relationship of CAVI with cardiovascular risk factors was examined using linear models as well as its relationship
with incident CHD via survival models, time dependent receiver operating characteristics (ROC) analysis. The
effect of CAVI on top of the Framingham risk factors (cholesterol, HDL, systolic, diabetes, smoking, and treatment
for hypertension), was also examined with the estimation of the net reclassification index (NRI). Data on 4418
individuals with complete data and without manifest CHD were used in the study.
Results: CAVI was associated with incident CHD in an age and sex adjusted survival model, HR= 1.57 (95% CI:
1.27-1.93). This effect was attenuated by 6% after adding the Framingham risk factors, HR=1.47 (95%CI: 1.181.83). A model with the Framingham risk factors applied to this population had an area under the ROC-curve, at
5 year follow-up, as AUC=80.38 (95%CI: 77.37-83.39). A model adding CAVI had AUC = 81.29 (95% CI: 78.5184.07), p=0.10 for test of difference. However , the NRI=0.47 (95%CI 0.26-0.63) showed a significant improvement in prediction performance, p=0.013.
Conclusions: This study demonstrates that CAVI is an independent risk factor and predictor for CHD and adds
statistically significantly to the Framingham risk score prediction of incident CHD.
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P2.027
Non-adherence to Statin Treatment in Heterozygous Familial Hypercholesterolemia
Michel H. Hof, Joost Besseling, G. K. Hovingh, John J. Kastelein, Barbara A. Hutten
Academic Medical Center, Amsterdam, Netherlands
Objective: Familial hypercholesterolemia (FH) is a prevalent monogenetic disorder characterized by elevated
low-density lipoprotein cholesterol (LDL-C) levels, which strongly predispose to cardiovascular disease (CVD).
Statins are highly effective in reducing LDL-C levels and subsequent CVD risk. However, non-adherence is a
major issue, as it is associated with increased risk for CVD. Therefore, we constructed a dynamic prediction rule
to estimate the probability of non-adherence to statins of an individual FH patient.
Methods: All heterozygous FH patients, identified by the Dutch FH screening program between 1994 and 2013,
were eligible. Pharmacy, hospital and mortality records (Pharmo database) between 1995 and 2015 were linked
to these patients. We constructed a dynamic prediction rule with a generalized linear mixed model to estimate the
proportion of days in the next prescription period that will be covered for filled prescriptions of statins, based on
demographics, clinical characteristics, treatment and patient history (e.g. previous adherence pattern). We considered a patient at high risk for non-adherent if this proportion is <80%.
Results: We included 1,359 FH patients (mean [SD] age: 44.6 [20] years), 678 [49%] males and mean untreated
LDL-C: 5.9 [1.9] mmol/L at diagnosis) with 42,316 statin prescriptions and a median (25th-75th) follow-up of 4.6
(1.8-8.2) years. Female gender, more comorbidity, longer duration since the molecular diagnosis, longer duration
of statin use, and less potent statins were the main predictors of non-adherence. For example, based on our
model, a 40-year old female (untreated LDL-C of 6 mmol/L), without comorbidity, recently diagnosed with FH and
prescribed atorvastatin will have 82% of days covered for filled prescriptions in the next prescription period.
Conclusions: Our dynamic prediction tool might help clinicians to identify patients with FH who are at high risk for
non-adherence to statins. In addition, it can guide physicians and policy makers in tailoring implementation strategies to increase adherence on an individual and societal scale, which will have an impact on CVD outcomes.
To facilitate the use of our prediction model in daily clinical practice we plan to develop an interactive web-based
calculator to estimate the risk of non-adherence.
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P2.028
Plasma Osteoglycin Levels in Patients With and Without Coronary Artery Disease and Relation to
Complex Coronary Lesions
Susumu Ibe1, Yoshimi Kishimoto2, Emi Saita2, Kenji Sasaki1, Hanako Niki1, Yukinori Ikegami1, Kazuo Kondo2,
Yukihiko Momiyama1
1. NHO Tokyo Medical Center, Tokyo, Japan, 2. Ochanimizu University, Tokyo, Japan
Objective: Osteoglycin (OGN) is one of proteoglycans which are biologically active components of vascular extracellular matrix. In rabbit atherosclerotic plaques, OGN mRNA was down-regulated in media and up-regulated in
neointima. However, in human coronary plaques, OGN was down-regulated in media and intimal SMCs. Notably,
OGN was reduced in hemorrhagic carotid plaques compared with fibrotic plaques. ApoE-OGN knockout mice had
severe atherosclerosis with medial degeneration and inflammation. The role of OGN in atherosclerosis remains
unclear. Blood OGN levels in patients with coronary artery disease (CAD) have not been clarified.
Methods: We investigated plasma OGN levels and the presence, severity and lesion morphology of CAD in 462
patients undergoing coronary angiography. Patients with ACS or a history of PCI were excluded. The severity of
CAD was evaluated as the numbers of stenotic vessels and segments. Complex lesions were defined by Ambrose’s classification. OGN levels were measured by ELISA.
Results: Of the 462 patients, CAD (>50% stenosis) was found in 245, of whom 102 had 1-vessel, 69 had 2-vessel, 74 had 3-vessel disease. Plasma OGN levels were higher in 245 patients with CAD than in 217 without CAD
(median 29.7 vs 25.0 ng/mL, P<0.05). However, there was no difference in OGN levels among 3 groups of 1-VD,
2-VD and 3-VD (30.8, 30.6 and 29.4 ng/mL, P=NS). No correlation was found between OGN levels and the numbers of >50% and >25% stenotic segments. Of the 245 CAD patients, 41 (17%) had complex coronary lesions.
Notably, OGN levels were lower in 41 CAD patients with complex lesions than in 204 CAD patients without such
lesions (24.2 vs. 31.6 ng/mL, P<0.02). In multivariate analysis, OGN level was an independent factor for complex
lesions but not for CAD. Odds ratio for complex lesion was 0.80 (95%CI=0.67-0.96) for a 10-ng/mL increase in
OGN level (P<0.02).
Conclusions: Although plasma OGN levels were high in patients with CAD, they did not correlate with the severity of CAD and were not an independent factor for CAD. Notably, OGN levels were low in CAD patients with
complex lesions and were an independent factor for complex lesion. OGN may thus play a role in coronary plaque
stabilization.
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P2.029
Cardiorespiratory Fitness and Coronary Artery Calcification in a Primary Prevention Population: Where
Average Fitness May Be Best and Maximal Fitness Harmful
Cindy A. Kermott1, Darrell R. Schroeder1, Stephen L. Kopecky1, Thomas R. Behrenbeck2
1. Mayo Clinic, Rochester, MN, USA, 2. Eka Medical Group, Jakarta, Indonesia
Objective: To elucidate whether cardiorespiratory fitness (CRF) is protective against or contributory to coronary
artery disease (CAD) plaque burden.
Methods: This retrospective cross-sectional observational study involved 2,946 men from the Executive Health
Program at Mayo Clinic. The men underwent coronary artery calcium (CAC) assessment and exercise treadmill
testing for risk stratification from January 1, 1995, through December 31, 2008, and all health record data were
considered. <br fgid=”4909” />
<br fgid=”4915” />
CAC score was used for lifelong plaque burden; functional aerobic capacity (FAC) from treadmill testing was
separated into 4 ranked categories of CRF (poor, ≤69%; below average, 70%-99%; above average, 100%-129%;
maximal, ≥130%). Known risk factors for cardiovascular disease, family history and body mass index (BMI), were
also considered.
Results: Known cardiovascular risk factor profiles and risk calculations tended to uniformly improve with increasing CRF, defined by the FAC level. Only the above-average level, the third of the 4 levels, was consistently lower
than all other levels of FAC for CAC score for all age breakdowns. From multivariable analysis adjusting for age
and family history of premature CAD, log (CAC + 1) differed significantly (P<.001) across FAC groups. Patients
who had FAC ≤69% (P<.001), 70%-99% (P=.001), and ≥130% (P=.03) had higher CAC score than those with
FAC 100%-129%. This difference also was statistically significant when controlled for age (Figure 1), BMI, and
family history of CAD (Figure 2) in a U-shaped distribution, rather than an expected linear dose-response relationship. Of note, plaque burden was significantly increased in those with the highest FAC (P=.005) despite the
observed maximal risk factor optimization in all known conventional cardiovascular risk factors.
Conclusions: Maximal levels of exercise appear to improve conventional risk factors but do not reduce atherosclerosis. Regardless of age, body mass, conventional risk factors and family history of CAD, only moderate
exercise imparts maximal cardioprotective effect.
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P2.030
Prevalence of Obesity and Associated Sociodemographic Factors in Casablanca, Morocco
Rachid Saïle1, Rajaa Msaad1, Karima Mohtadi1, Younes Elkardi1, Najwa Benalioua1, Rajaa Essadik1, Halima Lebrazi1, Ali Jafri1, Abdelfettah Derouiche1, El Hassane Tahri2, Anass Kettani1, Hassan Taki1
1. Laboratory of Biology and Health-URAC 34, Faculty of Sciences Ben M’Sik, University Hassan II-Casablanca,
Casablanca, Morocco, 2. Laboratory of Molecular Genetics and Pathophysiolog, Faculty of sciences Ben M’sik,
University of Hassan II-Casablanca, Casablanca, Morocco
Objective: Casablanca is a city located in the center-west of Morocco. Economic capital of the country, making it
the most populous city in the Kingdom. Obesity is the undesirable consequence of changing lifestyle and behavior. It is also a reversible predisposing factor for the development of several diseases.
The present study aimed to investigate overweight and obesity of the Casablanca’s population aged 18 years and
above, also some socio-demographic related factors influencing this phenomenon.
Methods: This cross-sectional study was conducted in 2017, targeting 8 prefectures of Casablanca using cluster
sampling. Anthropometric parameters were measured, and information on the socio-demographic situation (age,
educational level and marital status ...) were collected. A total of 730 subjects took part in the survey (379 men
and 461 women). Obesity was defined by Body Mass Index (BMI). Logistic regression was used to predict the
main factors associated with obesity.
Results: A total of 730 subjects were included. The mean age was 39.07 ± 15.46 years. Of the subjects in the
study, 55.3% were actives and 22% were housewives. Regarding the level of study, 19.2% were illiterate and
17.9% had a higher level. These subjects were married or single in 52.7 and 39.4% of cases respectively. The
prevalence of obesity was 21.6% (8.7 and 35.6% for men and women, respectively). The total prevalence of overweight was 28.2 % (28.3% for women and 28, 2% for man).
Sex, birth area, marital status, housing, occupations and age group are significantly associated with obesity in
our population. Among women, age, urban origin, marital status, level of education and occupation were significantly associated with obesity, wheras, among men, only age and marital status, were significantly associated
with obesity.
Conclusions: This study shows that the prevalence of obesity is extreme high in Moroccan’s population. The
sociodemographic factors studied were associated with the risk of obesity but in a different way according to the
sex. This pathology requires to be taken into account in the public health interventions.
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P2.031
Current Cardiovascular Risk Factors Estimate in a Representative Population of Casablanca
Karima Mohtadi, Rajaa Msaad, rajaa Essadik, Halima Lebrazi, Anass Kettani, Hassan Taki, Rachid Saile
Laboratory of Biology and Health-URAC 34, Faculty of Sciences Ben M’Sik, University of Hassan II-Casablanca,
Casablanca, Morocco
Objective: Cardiovascular diseases have been the leading cause for mortality in the last decades. Controlling the
modifiable Cardiovascular risk factors may reduce mortality due to them. In this context, we tried to identify some
of this Cardiovascular risk factors in a representative population of Casablanca
Methods: Our study concerned 609 subjects, 363 women and 246 men that were aged from 18 to 65 years old.
The analyses were based on data from a lifestyle questionnaire with sociodemographic characteristics, medical
history and lifestyle factors such as physical activity and smoking. we were also assessed Anthropometric measurements and biochemical profile. Our population was subdivided into 3 groups according to their Body Mass
Index: Obese, overweight and a control group.
Results: The result of the analysis showed that the mean-age of the population was 54.47±10.89 years old and
58.8% were female. While the prevalence of diabetes and hypertension were respectively 38.1% and 35.8% with
a women dominance. The highest atherogen index of plasma (AIP) was present especially in overweight and
obese people; it was respectively 31.1%, 28.2%. The prevalence of hypercholesterolemia was 9.77% in obese,
11.20% in overweight and 2.87% in normal BMI subjects. Physical activity practicing was higher in overweight
group and obese Groups (24.7%% and 16.0 % respectively) compared with normal BMI people (9.5%)
We notice that 35.20%, 13.98% and 1.81% of the studied population have respectively 3 ,4 and 5 Cardiovascular
disease risk factors whereas 5.26% have none, we observed too that women have more (59.7% vs 40.3%).
Conclusions: There is a high prevalence of cardiovascular risk factors in the general population of Casablanca,
which is due to unhealthy habits like sedentary life style, Diabetes and/or Hypertension.
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P2.032
Importance of Family History in Computing a Diabetes Risk Score for Korean Pre-diabetic Population
Sang Youl Rhee1, Morena Ustulin1, Joo Young Kim2, Suk Chon1
1. Kyung Hee University School of Medicine, Seoul, Korea, 2. Dongsuwon General Hospital, Suwon, Korea
Objective: We developed and validated a diabetes risk score for a sensitive group of prediabetic Korean subjects
compared with an external cohort.
Methods: The Korea National Diabetes Program (KNDP) cohort was used to develop a diabetes risk score. The
subjects included in the multicenter and prospective cohort (n= 1162) had high diabetes risk at baseline (2005)
and were followed until 2012. National health screening data and insurance claims data on the subjects were
used to develop a risk score system. Survival analysis was performed to analyze the prospective cohort over time.
The bootstrap method allowed validation of our model and an external cohort was analyzed to confirm our results.
A diabetes risk score was calculated and the cut-off defined using a receiver operating characteristic curve.
Results: Age, body mass index, total cholesterol, and family history of diabetes were associated with diabetes
risk in prediabetic subjects. The model performed well after correction for optimism (Cadj = 0.735). A risk score
(range: 0-12) was defined with a cut-off of ≥ 5 that maximized sensitivity (72%) and specificity (62%), producing
an area under the curve of 0.73. Prediabetic subjects with a family history of diabetes were classified with higher
probability of diabetes (risk score = 5) independently of other variables; this result was confirmed by analysis of an
external cohort.
Conclusions: Prediabetic subjects with a family history of diabetes have a higher probability of developing diabetes, regardless of other clinical factors.
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P2.033
The Serum High LDL Cholesterol Levels and Lifetime Risk of Coronary Heart Disease in a Japanese
General Population: Suita Study
Dasuke Sugiyama1, Tanvir C. Turin2, 3, Arfan R. Afzal3, Nahid Rumana4, Makoto Wanatabe2, Aya Higashiyama2,
Misa Takegami5, Yoshiro Kokubo2, Tomonori Okamura1, Yoshihiro Miyamoto5, 2
1. Department of Preventive Medicine and Public Health, School of Medicine, Keio University, Tokyo, Japan, 2.
Department of Preventive Cardiology, National Cerebral and Cardiovascular Center, Suita, Japan, 3. Department
of Family Medicine, University of Calgary, Calgary, AB, Canada, 4. Foothills Medical Center, University of Calgary,
Calgary, AB, Canada, 5. Department of Preventive Medicine and Epidemiologic Informatics, National Cerebral
and Cardiovascular Center, Suita, Japan
Objective: The lifetime risk (LTR) is an important measure for public health because it indicates the probabilities
of a disease in the remaining lifetime for an index age. However, there is no study to present the LTR estimates of
coronary heart diseases (CHD) in relationship to hypercholesterolemia. We estimated the LTR of CHD according
to serum low-density lipoprotein cholesterol (LDLC) levels
Methods: The participants of this study were 2559 men and 2848 women who participated in the Suita study
which was the cohort study of urban residents followed during 1989-2007. We estimated the sex and index-age
specific LTR of the first event of CHD with or without hypercholesterolemia (serum LDLC ≥160 mg/dL) adjusted
with the competing risk of death using modified survival analysis.
Results: For men who did not have high LDLC at the index age of 45 years, the estimated LTR of CHD was
15.0% (95% confidence interval: 11.8%-18.2%). For same index age but with the presence of high LDLC the LTR
of CHD was 66.2% (41.0%-91.3%). At the index age 75 years of men, the LTRs with or without high LDLC were
11.5% (7.9%-15.2%) and 58.8% (29.9%-87.8%), respectively. For women at index age 45 years, the estimated
LTRs of CHD were 7.4% (4.6%-10.2%) for the absence of high LDLC and 10.8% (5.8%-15.8%) for the presence
of high LDLC. At index age 75 years of women, the LTRs with or without high LDLC were 6.6% (3.6%-9.7%) and
7.7% (2.6%-12.9%), respectively.
Conclusions: Hypercholesterolemia for men has high influence for the LTR of CHD events in Japan as well as
the Western countries, where the incidence of CHD is higher than Japan. Conversely, LTR of CHD due to hypercholesterolemia was low for Japanese women.
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P2.034
Clinical Features of the Premature Acute Coronary Syndrome in Younger Patients: a Retrospective Study
of the Rural Area in Japan
Mutsuko Takata, Tetsuro Suematsu, Ryusuke Yamamoto, Tomoya Kaneda, Toshinori Higashikata, Hidekazu Ino
Komatsu Municipal Hospital, Komatsu city, Japan
Objective: Many lipid lowering therapies have changed the frequency of acute coronary syndrome (ACS). Although the occurrence of ST segment elevation acute myocardial infarction (STEMI) has decreased, non-STEMI
(NSTEMI) is growing. And the clinical data among the younger cases has not been revealed. The aim of this study
was to evaluate the clinical characteristics of the premature ACS in the rural area in Japan.
Methods: We reviewed the records from 496 consecutive patients with ACS, admitted to our hospital from June 2007 to June
2017. Thirty patients were excluded from our analysis; Five patients were diagnosed as vasospastic angina, 5 were undergone
coronary artery bypass grafting, and the others refused coronary intervention. The 466 patient who received emergent PCI,
were analyzed retrospectively. Premature ACS in younger group (YG) was defined as the male patient under the age of 55, and
female under 65. We assessed the laboratory and clinical data, and coronary artery disease (CAD) risk factors of YG, comparing
with older group (OG).
Results: The mean age was 69 years in this study. 75 patients (48 male, 27 female) were included in YG, and 391 patients were
in OG (300 male, 91 female). 383 patients were STEMI (61 YG, 322 OG), 63 patients were NSTEMI (10 YG, 53 OG). 20 patients
were unstable angina pectoris (UAP) (4 YG, 16 OG). The body mass index, the total cholesterol level, and triglyceride levels in
YG were significantly higher, compared with OG (26.4 ± 4.8 vs. 23.1 ± 3.0 kg/m2, p < 0.0001, 202 ± 51 vs. 190 ± 47 mg/
dl, p < 0.0486, 169 ± 122 vs. 116 ± 68 mg/dl, p < 0.0001, respectively). The HDL-cholesterol level and nonHDLcholesterol level were not significantly different. The serum eicosapentaenoic acid /arachidonic acid ratio was
significantly lower in YG (0.25± 0.19 vs. 0.48± 0.24, p < 0.0001). The proportion of the patients with family history
of CAD, and habitual smoking was significantly higher in YG.
Conclusions: We should pay attention to the younger patients who is dyslipidemia and has family history of CAD.
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General Characteristics of Patients with Homozygous Form of Familial Hypercholesterolaemia in the
Czech Republic
Sarka Tesarova1, Vladimir Blaha2, Richard Ceska1, Jana Dvorakova3, Tomas Freiberger4, Pavel Horak1, Josef Hyanek3, Ondrej Kyselak5, Barbora Nussbaumerova6, Vladimir Soska5, Martina Vaclova1, Helena Vaverkova8, Michal
Vrablik1, Pavel Vyroubal2, Stanislav Zemek7, Robin Urbanek9, Lukas Zlatohlavek1
1. 3rd Medical Department 1st Faculty of Medicine Charles University and General University Hospital in Prague,
Prague, Czech Republic, 2. Department of Metabolic Care and Gerontology, Teaching Hospital, Hradec Kralove,
Hradec Kralove, Czech Republic, 3. Department of Clinical Biochemistry, Metabolic Outpatient Unit, Na Homolce
Hospital, Prague, Czech Republic, 4. Centre for Cardiovascular Surgery and Transplantation, Brno, Brno, Czech
Republic, 5. Department of Clinical Biochemistry, St Anna Hospital, Brno, Brno, Czech Republic, 6. 2nd Internal
Department, Teaching Hospital Pilsen, Pilsen, Czech Republic, 7. Lipid Clinic Uherske Hradiste, Uherske Hradiste, Czech Republic, 8. 3rd Department of Internal Medicine, Medical Faculty and University Hospital Olomouc,
Olomouc, Czech Republic, 9. Lipid Clinic Zlin, Zlin, Czech Republic
Objective: Aim of project was to define general characteristics of patients with homozygous form of familial hypercholesterolaemia in the Czech Republic.
Methods: Set of hoFH patients has 19 patients, including 5 ceased. Patients were selected by genetic testing or
phenotypic criteria for hoFH. Data were extracted from Czech national FH registry (MedPed).
Results: Median of age at diagnosis was 30.0 (range 7.0 – 63.0) years. Baseline total cholesterol (T-C) level had
median 13.30; R(6.40-22.80)mmol/l and LDL-cholesterol (LDL-C) 10.27; R(4.29-21.26)mmol/l. 18 homozygotes
were confirmed by genotyping – 74% of patients had LDLR/LDLR mutation and 21% had apoB/apoB mutation.
All of the patients with apoB mutation are true homozygotes, while only 4 patients with LDLR mutation were true
homozygotes and 10 patients were compound heterozygotes. There were no double heterozygotes.
Premature atherosclerotic vascular disease was diagnosed in 68%, xanthomas in 37%, arcus lipoides corneae in
11% and xanthelasma in 16% cases. 5 patients died, median age of death was 45.0; R(32.0-68.0) years.
All patients were treated with statins, 29% had a statin-ezetimibe combination, 21% were on triple therapy with
PCSK9-i, 5 patients had regular LDL-apheresis. Median of on-treatment LDL-C was 3.65; R(1.04-6.03)mmol/l.
Patients with LDLR/LDLR mutation compared to apoB/apoB homozygotes have better on-treatment levels of LDLC and T-C, even though the baseline LDL-C and T-C levels were higher. 29% of patients reached their LDL-C
targets.
Conclusions: Our study demonstrated important clinical and laboratory differences between LDLR and apoB FH
homozygous individuals including target values attainment variability.
Supported by grant of AZV Czech Republic No. 15-28277A
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Hypertension and Atherogenic Lipid Profiles are Associated Independently and in Data Mined Clusters
Abel Pereira1, Andrei Sposito2, Raul D. Filho1, Lucas M. Fonseca1, Tatiana C. Abrão1, Alexandre Pereira1, Anita
Saldanha3, Vitoria Gazon3, Tania L. Martinez1, 3
1. São Paulo Heart Institute - INCOR, São Paulo, SP, Brazil, 2. Faculdade de Ciências Médicas, Unicamp, Campinas, SP, Brazil, 3. BP - A Beneficência Portuguesa de São Paulo, São Paulo, SP, Brazil
Objective: Test the independence of the coincidence of hypertension and hypercholesterolemia and clusters of
factors related to hypertension in young subjects.
Concomitant findings of hypertension and hypercholesterolemia have been reported mainly in adults and a plausible causal explanation can be on the grounds of atherosclerotic conduit artery rigidity.
This hypothesis can or not be confirmed in younger subjects before the phenomenon takes place.
Methods: Parents and 487 students, age from 2 to 18 years old, from 89 public schools, randomly selected.
Clinical, anthropometric, nutritional and lab data were collected. Lab data focused on this analysis were glucose,
HOMA, lipid profile and inflammatory measurements.
Statistics for independence was done with SPSS Windows 14.0.
The Kolmogorov-Smirnov normality test was applied to evaluate all quantitative variables and to select the appropriate test. Two-way analysis of variance by general linear models was performed for all statistical analyses
adjusting absolute values for sex and age. Non-HDL cholesterol, SBP, and DBP were converted into percentiles
according to population-based data to adjust for the potentially confounding effect of aging on these variables.
The type III sums of squares method were performed to verify the probability of interactions.
WEKA (Waikato Environment Knowledge Analysis) a machine learning and data mining software was used for
analysis.
The database was organized in a CSV (Comma Separated Values) file and converted to ARFF files (attribute relation file format), required to Weka.
The dataset attribute algorithm CFSSUBSETEVAL was applied to data. And data mining was performed having
Systolic and Diastolic Blood Pressure attributes as the class.
Results: A significant correlation was confirmed between Hypertension and Non-HDL Cholesterol (p<0,0001) adjusted for age and sex. Data mining: a cluster of the ratio of Triglycerides/HDLc, HDLc, LDL/HDL, glucose, HOMA,
BMI, Parents’ smoking and or hypertension and heart condition.
Conclusions: Hypertension is independently correlated with Non-HDL Cholesterol and with a cluster of risk factors and risk markers that must be treated concomitantly.
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Compliance to Life Style Changes and Medication Adherence as Predictors of Mortality in Type 2 Diabetic
Patients
Aleksandra V. Shalaeva, Nailya A. Dadabaeva
Tashkent Medical Academy, Tashkent, Uzbekistan
Objective: The main goal was to examine the association between compliance to lifestyle changes and medication adherence on 3-years mortality rate in patients with Type 2 diabetes (T2D).
Methods: In 2014, we included 138 consecutive symptomatic T2D patients (63.4±7.1 years old), 73 males and 65
females. We excluded patients with diabetic nephropathy, peripheral artery disease, and valvular heart disease.
Physical examination, compliance initiatives, laboratory and instrumental tests were performed at baseline and
during 3-years follow-up after the first admission to the hospital.
Results: 83/138 patients (63%) were compliant with prescribed diet and lifestyle changes (stop smoking, physical
activity). 73/138 (52.9%) patients reported ≥80% medication adherence with diabetes and co-morbidities treatment. Baseline characteristics based on gender differences are represented in Table 1. During 3-years follow-up
there were 21(15.2%) deaths (11 males, 10 females), all of them due to major adverse cardiovascular events
(MACE) (myocardial infarction, fatal arrhythmias or cardiac death). Logistic regression models were tested to predict 3-years mortality rate (Table 2). Age and gender variables accounted for 15.2% of the total variance (Model
I). When the duration of diabetes and insulin treatment at the baseline were added to the model, they accounted
for an additional 14.9% of the variance (Model II). Cardiovascular diseases accounted for 22.4% of the variance,
additional to demographic characteristics (Model III). Compliance with lifestyle changes and medication adherence accounted for additional 32.9% variance (48.1% of the total variance)(Model IV).
Conclusions: Compliance with lifestyle changes and medication adherence are significantly associated with T2D
mortality rate due to MACE during 3-years follow-up.
Table 1. Baseline characteristics of patients with type 2 diabetes undergoing 3-years
follow-up examination
Variable, n (%) or mean±SD
Age, years
Duration of diabetes
Insulin therapy
BMI
Current smoking
Charlson comorbidity score
Fuster-BEWAT Score
Arterial hypertension
Clinical coronary artery disease
Myocardial infarction
Previous heart revascularization
Congestive heart failure
Lifestyle changes compliance
Medication adherence

Total
(n=138)
59.9±8.4
8.4±7.0
79 (57.2)
27.9±3.6
71 (51.4)
6.7±2.9
5.9±2.3
113 (81.9)
138 (100)
20 (14.5)
12 (8.7)
121 (87.7)
83 (60.1)
73 (52.9)

Males
(n=73)
60.3±8.9
8.6±6.7
41 (56.1)
26.8±3.1
50 (68.5)
6.8±2.4
5.1±2.4
58 (79.4)
73 (100)
12 (16.4)
6 (8.2)
64 (87.7)
31(42.4)
42 (57.5)

Females
(n=65)
59.8±8.0
8.1±5.9
38 (58.4)
28.6±4.3
21 (32.3)
7.2±2.3
6.6±1.7
55 (84.6)
65 (100)
8 (12.3)
6 (9.2)
57 (87.7)
52 (80.0)
31 (47.7)

p-value
0.730
0.644
0.863
0.005
<0.001
0.321
<0.001
0.509
1.0
0.629
1.0
1.0
<0.001
0.306

Table 2. Logistic regression: predictors of 3-years mortality in Type 2 diabetic patients

Odds ratio
Model I
Age
Age squared
Gender (male)
Model II
Age
Age squared
Gender (male)
Diabetes duration, years
Insulin treatment
Model III
Age
Age squared
Gender (male)
Coronary artery disease
Previous myocardial infarction
Congestive heart failure
Arterial hypertension
Model IV
Age
Age squared
Gender (male)
Lifestyle changes compliance
Medication adherence

1-year mortality
β
P value

0.82
1.002
1.25

-0.31
0.002
0.134

0.033
0.005
0.659

0.81
1.002
0.92
1.54
0.581

-0.17
0.002
-0.08
0.26
-0.60

0.059
0.070
0.768
0.035
0.013

0.74
1.003
0.93
2.56
1.38
1.16
0.994

-0.25
0.002
-0.68
0.69
0.61
0.04
0.007

0.094
0.010
0.741
0.012
0.034
0.067
0.440

0.77
1.003
1.03
4.13
1.82

-0.26
0.003
-0.68
1.38
1.23

0.117
0.012
0.788
0.009
0.030

R2
0.152

0.310

0.445

0.481
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The Relationship Between GH / IGF-1 and Cardiovascular Risk Factors in Obese Adolescents
Alzbeta Tohatyova, Ingrid Schusterova
Department of Paediatrics and Adolescent, Faculty of Medicine, Pavol Jozef Safarik University, Kosice, Slovakia
Objective: Growth hormone (GH) plays an important role in regulation of lipid metabolism, body fat distribution, inflammation and vascular health. These effects were originally illustrated by data from individuals with GH
deficiency as a result of pituitary insufficiency. Obesity-related reductions in GH levels are significantly associated
with measures of metabolic and cardiovascular risk. More studies are conducted in adult population but limited
data are available regarding to paediatric obesity-related reductions in GH levels.
The aim of study was to investigate the GH level and its association with cardiometabolic risk factors in obese
adolescents.
Methods: 224 randomly selected students from high-schools in Kosice were included in the study. 53 (mean age
17.67 ± 1.34) overweight and obese subjects and 171 (mean age 17.74 ± 1.16) lean controls were examined for
the level of the fasting plasma glucose, insulin, uric acid, high sensitive C-reactive protein, basal GH, insulin like
growth factor-1 (IGF-1) as well as lipid profile and liver enzymes.
Results: Overweight and obese male subjects had significantly lower GH as compared to normal weight males
(1.50±3.66 vs 0.67±1.75, p<0.01) without significant difference in IGF-1 level. Overweight and obese female subjects had similar GH and IGF-1 levels as compared to normal weight females.
GH was inversely associated with body weight (r= -0.49, p<0.001), body height (r= -0.19, p<0.01), BMI (r= -0.15,
p<0.05), BMI percentile (r= -0.15, p<0.05), body muscle mass (r= -0.39, p<0.01), basal metabolic rate (r= -0.39,
p<0.01), uric acid (r= -0.21, p<0.01), TAG (r= -0.14, p<0.05), insulin (r= -0.16, p<0.05), HOMA index (r= -0.15,
p<0.05) and positively associated with IGF-1(r=0.13, p<0.05) and HDL cholesterol (r=0.23, p<0.001). IGF-1 was
inversely associated with body muscle mass (r= -0.39, p<0.05), body fat percentage (r= -0.30, p<0.05), basal
metabolic rate (r= -0.30, p<0.05), TAG (r= -0.24, p<0.0001), hsCRP (r= -0.30, p<0.0001). Multiple linear regression analysis demonstrated that GH after adjustment for BMI percentile associated significantly with UA (p<0.05,
β= -0,15, tc= -2,14, r=0,39 for overall model).
Conclusions: Obesity-related reduction in GH levels is present in adolescents, especially in male, and it is associated with an unfavourable cardiometabolic risk profile including hyperuricaemia.
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Copy Number Variation Analysis in the Diagnosis of MODY
Amanda Berberich1, 2, Jian Wang1, Henian Cao1, Adam McIntyre1, John Robinson1, Robert A. Hegele1, 2
1. Robarts Research Institute, London, ON, Canada, 2. Department of Medicine, Schulich School of Medicine and
Dentistry, Western University, London, ON, Canada
Objective: Traditional next generation sequencing (NGS) methods for MODY, a monogenic autosomal dominant
cause of diabetes, do not traditionally detect copy number variations (CNVs). New bioinformatics techniques may
allow assessment for CNVs using NGS output data, without requiring additional sequencing, potentially increasing diagnostic yield without increasing cost. The use of this technique in MODY evaluation is novel and currently
unevaluated.
Methods: Patients suspected of MODY but with negative targeted NGS testing were re-analyzed using the
bioinformatics tool CNV caller (VarSeq v1.4.3) and 7 were identified as having possible whole gene or whole
exon deletions. For confirmation and determination of the exact breakpoints, whole exome sequencing (WES) is
completed to determine the approximate extent of the deletion and CytoScan genotyping is used to confirm the
presence of the CNVs. WES data is used to create appropriate primers for breakpoint analysis.
Results: Whole gene deletions were detected of HNF4A in 3 patients and HNF1B in 1 patient. Whole exon deletions
were detected in HNF4A in 1 patient and in GCK in 2 patients. None have been previously reported.
Conclusions: Analysis of our preliminary data seems to confirm the utility of the CNV caller tool in the identification of CNVs in the MODY-related genes HNF4A, GCK and HNF4A and also identifies CNVs as likely causal a
significant proportion of patients under investigation for MODY. Our data suggest that incorporating CNV analysis
routinely when assessing for MODY via targeted NGS may help significantly increase diagnostic yield and reduce
false negative genetic testing.
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Characterization of Elderly Individuals with Familial Hypercholesterolemia
Elaine d. Coutinho1, 2, Marcio H. Miname1, Aloisio M. Rocha2, Alexandre C. Pereira1, Cinthia E. Jannes1, Raul D.
Santos1
1. Heart Institute (InCor), University of São Paulo Medical School Hospital, São Paulo, SP, Brazil, 2. Puc Campinas, Campinas, SP, Brazil
Objective: Familial Hypercholesterolemia (FH) is associated with early atherosclerotic cardiovascular disease
onset and mortality. However, few studies evaluated the characteristics of FH in the elderly.
This analysis describe and compare molecularly diagnosed FH individuals, aged over 60 years, with their nonaffected counterparts who underwent a genetic cascade screening program.
Methods: Cross-sectional analysis of clinical and laboratory parameters of individuals screened at the Hipercol
Brasil program. Molecular FH diagnosis was made by next generation sequencing and MLPA. The study included
both index cases and first-degree relatives.
Results: From 2,577 individuals 751 (29%) were aged over 60 years and were divided in FH+ group, those with a
genetic mutation (n=303, age 68±7,5) and group FH- where a mutation was not found (n=448, age 67±7,24). The
most frequent genetic mutations encountered were in the LDLR (97.34%), followed by 2.3% in APOB and 0.36% in
PCSK9. Four individuals were homozygotes for LDLR mutations. Table1 shows clinical and laboratory characteristics of studied subjects. There were no differences regarding sex, hypertension, diabetes and smoking as well as
abdominal obesity (p=n.s.) between the groups. Typical stigmata was found significantly in FH+ (corneal arcus,
xanthoma and xanthelasma). Baseline values of Total cholesterol (p<0.0001) and LDL (p<0.001) levels were
higher in FH+ while HDL-cholesterol (p=0.013) and triglyceride (p<0.0001) levels were higher in FH-. FH+ had a
significantly greater prevalence cardiovascular disease as well as greater number of individuals who presented it
at an early age (p=0.011). There were differences on the average duration of lipid lowering therapy 17,06 ± 8,88
and 12,49 ± 8,15 years (p<0.0001).
Conclusions: Despite a similar prevalence of other risk factors, elderly FH individuals have a higher prevalence
of cardiovascular disease with and earlier onset than non-affected counterparts.
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Table 1. Characteristics of elderly individuals FH+ and FHCHARACTERISTICS

ELDERLY FH+
(N=303)

ELDERLY FH- p
(N=448)

FEMALE

68,7%

70,6%

0,126

AGE OVER 75 YEARS

23,1%

20,1%

0,323

HYPERTENSION

54,1%

59,6%

0,372

DIABETES

22%

21,6%

0,716

CURRENTLY SMOKING

12.1%

11,2%

0,738

OBESITY (BMI>30 KG/M2)

28,1%

34,8%

0,051

HIP WAIST RATIO

0,92

0,93

0,034

STROKE

4,9%

3,4%

0,312

MYOCARDIAL INFARCTION

23,8%

17,3%

0,032

ANGIOPLASTY

22,1%

10,5%

<0,0001

STENT CAROTID (FISHER)

3,1%

0,9%

0,041

CINEANGIOGRAPHY

37,2%

27,8%

0,07

STATIN USE

89,6%

83,8%

0,032

CORONARY SURGERY

15,3%

5,2%

<0,0001

CORNEAL ARCUS

36,8%

16,4%

<0,0001

XANTHELASMA

13%

5,6%

0,001

XANTHOMA

11%

1,9%

<0,0001

37,5%

12,81%

0,011

335± 95

291 ± 72,9

<0,0001

EARLY CORONARY
DISEASE ONSET
(female<65 years;
male<55 years)
TOTAL CHOLESTEROL (mg/dl)
HDL (mg/dl)

51 ± 13,4

0,013

TRIGLYCERIDES (mg/dl)

148 ± 71,46

47 ± 12,58

179 ± 96,42

<0,0001

LDL (mg/dl)

250 ± 87,47

201 ± 65,22

<0,0001

YEARS OF STATIN THERAPY

17,06 ± 8,88

12,49 ± 8,15

<0,0001

CORONARY DISEASE IN FAMILY

67,9%

56,7%

0,008
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Impact of Genetics on Weight Loss Following Bariatric Surgery
Juan de Toro Martín1, 2, Frédéric Guénard1, 2, Simon Marceau5, André Tchernof2, 3, Louis Pérusse1, 4, Marie-Claude
Vohl1, 2
1. Institute of Nutrition and Functional Foods (Université Laval), Quebec, QC, Canada, 2. School of Nutrition (Université Laval), Quebec, QC, Canada, 3. Quebec Heart and Lung Institute, Quebec, QC, Canada, 4. Department
of Kinesiology (Université Laval), Quebec, QC, Canada, 5. Department of Surgery (Université Laval), Quebec,
QC, Canada
Objective: Obesity is considered as a major risk factor for diabetes and cardiovascular diseases. Although
bariatric surgery is a successful approach for promoting weight loss and metabolic improvements, the extent of
beneficial outcomes is variable among patients undergoing such intervention. The aim of this study was to test the
contribution of genetic factors to this interindividual variability of the weight loss response after bariatric surgery.
Methods: Genotyping of 185 SNPs found to be associated with obesity in previous genome-wide genetic association studies was performed in 860 patients with severe obesity and undergoing bariatric surgery (biliopancreatic
diversion with duodenal switch – BPD-DS). The percentage of excess body weight loss (%EBWL) was monitored
over a period of four years after surgery and modeled by semiparametric trajectory analysis and by using a mixed
effects linear model. Genetic associations between group trajectories and each SNP were assessed independently and a polygenic risk score (PRS) was constructed and tested against %EBWL models.
Results: Two different groups arose from the trajectory analysis of %EBWL. A first group of patients whose
%EBWL exceeded 80% throughout the follow-up period (80.8% of patients), and a second group with a less pronounced %EBWL (19.2% of patients). The predictive power of the model, evaluated by the area under the receiver-operating characteristics curve (AUC-ROC), was 0.82 (0.81-0.83), taking into account the effects of age, sex,
type of surgery (laparotomy or laparoscopy) and initial body mass index (iBMI). Addition of the PRS significantly
increased the predictive value of the model [AUC-ROC=0.88 (0.86-0.89); P<0.0001]. The linear trend test demonstrated a significant effect of the PRS on the probability of a lower response [OR=1.07 (1.06-1.08); P<0.0001].
The mixed linear model, including post-surgery cube time, age, sex, iBMI, type of surgery and PRS, showed the
best fit of %EBWL (r2=0.95). The likelihood ratio test showed that the inclusion of the PRS significantly increased
the overall model fit (X2=12.6, P=0.0004).
Conclusions: In this study, the genetic profile was a significant determinant of the evolution of weight loss after
BPD-DS. These results suggest that genetic testing could potentially be used in the pre-surgical assessment of
patients with severe obesity.
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P2.042
Identifying the Genetic Basis of Vascular Cognitive Impairment Using a Custom Designed Next-generation
Sequencing-based Gene Panel
Allison A. Dilliott1, 3, Sali M. Farhan2, Adam A. McIntyre3, John F. Robinson3, Donna Kwan4, Rick Swartz5, Ayman Hassan6, Dar Dowlatshahi7, Demetrios Sahlas8, 9, Gustavo Saposnik10, 11, Jennifer Mandzia12, 13, Leanne
Casaubon11, 14, Michael J. Strong3, 12, Mario Masellis5, 11, Dennis E. Bulman16, 17, Ekaterina Rogaeva18, Robert A.
Hegele1, 3, ONDRI Investigators15
1. Department of Biochemistry, Schulich School of Medicine and Dentistry, Western University, London, ON,
Canada, 2. Analytic and Translational Genetics Unit, Center for Genomic Medicine, Harvard Medical School,
Massachusetts General Hospital, Stanley Centre for Psychiatric Research, Broad Institute of MIT and Harvard,
Boston, MA, USA, 3. Robarts Research Institute, London, ON, Canada, 4. Department of Psychology, Faculty
of Health York University, Toronto, ON, Canada, 5. Division of Neurology, Department of Medicine, Sunnybrook
Health Sciences Centre, University of Toronto, Toronto, ON, Canada, 6. Stroke and Neurology Service, Thunder
Bay Regional Health Science Centre; Neurology/Internal Medicine, Clinical Division, Northern Ontario School of
Medicine, Thunder Bay, ON, Canada, 7. Neuroscience Program, Ottawa Hospital Research Institute; Epidemiology and Community Medicine, University of Ottawa, Ottawa, ON, Canada, 8. Department of Medicine, Faculty of
Health Sciences, McMaster University, Hamilton, ON, Canada, 9. Central South Regional Stroke Centre, Hamilton General Hospital, Hamilton Health Sciences, Hamilton, ON, Canada, 10. Division of Neurology, St. Michael’s
Hospital, Toronto, ON, Canada, 11. Division of Neurology, Department of Medicine, University of Toronto, Toronto,
ON, Canada, 12. Department of Clinical Neurological Sciences, Western University, London, ON, Canada, 13.
Southwestern Ontario Stroke Network, London Health Sciences Centre, London, ON, Canada, 14. Division of
Neurology and Stroke Program, Toronto Western Hospital, Toronto, ON, Canada, 15. Ontario Neurodegenerative
Disease Research Initiative, N/A, ON, Canada, 16. Faculty of Medicine, Department of Biochemistry, Microbiology
and Immunology, University of Ottawa, Ottawa, ON, Canada, 17. CHEO Research Institute, Faculty of Medicine,
University of Ottawa, Ottawa, ON, Canada, 18. Tanz Centre for Research in Neurodegenerative Diseases, University of Toronto, Toronto, ON, Canada
Objective: Vascular cognitive impairment (VCI) is characterized by cognitive decline resulting from stroke or cerebrovascular accident and is the second most common form of dementia, following Alzheimer’s disease (AD). It is
estimated that approximately 30% of individuals who have experienced a stroke will develop VCI.
The Ontario Neurodegenerative Disease Research Initiative (ONDRI) is a province-wide, observational cohort
study characterizing five neurodegenerative diseases: 1) AD and mild cognitive impairment; 2) amyotrophic lateral
sclerosis; 3) frontotemporal dementia; 4) Parkinson’s disease; and 5) VCI. The ONDRI genomics subgroup’s objective is to elucidate the genetic landscape of these neurodegenerative diseases. Particularly, in those with VCI
we are interested in identifying genetic markers that may place individuals at risk for developing cognitive impairment post-stroke.
Methods: For this investigation, a custom next-generation targeted resequencing panel, ONDRISeq, was designed to target 80 genes previously associated with the neurodegenerative diseases of interest. We analyzed
sequencing data with a custom bioinformatics workflow and manual variant curation to identify candidate variants
likely to be disease causing for each participant. Additionally, all individuals were genotyped for the APOE AD risk
alleles (rs429358 and rs7412).
Results: The VCI cohort consists of 161 participants with a mean age of 70.2±7.5 years; 31.6% are female.
Across the cohort, 255 unique non-synonymous rare variants were identified that may be of clinical significance,
with 86% of individuals harbouring at least one of these variants. Interestingly, 12.5% of the unique variants occur
in genes that have been previously associated with VCI or related cerebrovascular phenotypes. Analysis of rare
variant burden is ongoing, including comparisons with age-matched controls and investigation of associations with
VCI age of onset, degree of cognitive impairment, and other clinical measures.
Conclusions: This work will allow for the identification of genetic biomarkers associated with VCI onset, progression, and outcomes, providing important early-diagnosis tools for interventions and possible therapeutic targets.
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Connecting Extreme Ends of the Spectrum: Ultra-rare Androgen Receptor Mutations in Metabolic
Phenotypes
Rosettia Ho1, 2, Jian Wang1, Adam D. McIntyre1, Robert A. Hegele1, 2, 3
1. Robarts Research Institute, Western University, London, ON, Canada, 2. Department of Biochemistry, Schulich
School of Medicine and Dentistry, Western University, London, ON, Canada, 3. Department of Medicine, Schulich
School of Medicine and Dentistry, Western University, London, ON, Canada
Objective: In Canada, rare disorders are defined as conditions affecting less than one in 2000 individuals.
Although individually rare, in aggregate, one in every 12 Canadians is severely impacted by one of these rare
disorders, placing a significant burden on individuals, families and the health care system. Illustrative examples
include disorders of extreme adipose tissue distribution, such as severe excess adiposity (obesity) and the
complete or partial loss of adipose tissue (lipodystrophy). Although these phenotypes sit on opposite ends of the
spectrum, they share metabolic complications – severe insulin resistance, atherosclerosis, and hyperandrogenism
– suggesting they might share molecular determinants. Gene discovery is the critical starting point for understanding the biochemical mechanisms underlying such rare disorders, with whole-exome sequencing emerging as an
effective, cost- and time-efficient method of variant identification. Due to the rarity and extreme features of earlyonset obesity and lipodystrophy, it is hypothesized that these metabolic phenotypes are caused by single largeeffect variants, or a combination of small-to-moderate effect variants acting synergistically.
Methods: To investigate this, whole blood was obtained from 18 patients with lipodystrophy and four with extreme
early-onset obesity, most of whom were previously shown not to have mutations in known genes for these disorders. DNA was extracted, and whole-exome sequencing was performed using the Illumina NextSeq® 500 platform at the London Regional Genomics Centre. After variant alignment and annotation using a custom bioinformatics pipeline, a non-synonymous rare variant approach was used to identify variants of interest.
Results: From over one million total variants in the 22 exomes, six ultra-rare androgen receptor (AR) mutations
were found in four patients with partial lipodystrophy, and one child with early-onset obesity. Of these six identified
variants, three have never been reported in the literature or in any database.
Conclusions: Due to the markedly high prevalence of rare AR variants in this small patient cohort and the fact
that AR variants have not been previously described in relation to these two phenotypes, we suggest that AR genetic variation may be a genetic link between these disorders characterized by abnormal adipose tissue distribution. Follow-up studies will include family-based co-segregation analysis, and in vitro functional assessment.
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P2.044
Association Study of HNF1A Polymorphisms with Metabolic Syndrome in the Moroccan Population
Imane Morjane1, 2, Hicham Charoute2, Fouzia L. el Yaagoubi2, Meryem Hechmi3, Saile Rachid1, Rym Kefi3, Sonia
Abdelhak3, Abdelhamid Barakat2
1. Hassan II University of Casablanca, Faculty of Sciences Ben M’sik, Casablanca, Morocco, 2. Institut Pasteur
du Maroc, Casablanca, Morocco, 3. Institut Pasteur de Tunis, Tunis, Tunisia
Objective: In this study, we aimed to assess the statistical association of the rs1169288, rs2464196 and rs735396
variants and haplotypes of Hepatocyte Nuclear Factor 1 alpha (HNF1A) gene with metabolic syndrome and its
components in a Moroccan population sample.
Methods: Three variants in the HNF1A gene were genotyped, rs1169288 A>C, rs2464196 G>A and rs735396
T>C in cases and controls from Moroccan population using KASPar® technology (KBioscience, UK). Anthropometric and biochemical parameters were assessed. Metabolic Syndrome was defined according to the InternationalDiabetes Federation . The effects of HNF1A polymorphisms and constructed haplotypes on Metabolic
Syndrome were estimated using logistic regression analyses.
Results: The HNF1A gene, rs1169288 and rs2464196 variants conferred an increased risk to MS (OR=2.08,
95%CI=1.38-3.14, P= 0.0005 and OR=1.52, 95%IC=1.05-2.20, P= 0.03, respectively) when adjusted for BMI, sex
and age. We found that the C allele of the variant rs735396 was associated with an increased triglycerides level
(p-value= 0.04434)among patients and high weist circumference (P=0.02005) and total cholesterol (P=0.03227)
amount among controls. The haplotype AAT (OR=5.656, P<0.00001) was the most significantly associated with
susceptibility to metabolic syndrome.
Conclusions: The present study demonstrated that SNPs rs1169288 and rs2464196 of HNF1A gene were significantly associated with metabolic syndrome in a Morrocan population. Furthermore, the CAC, AAC, AAT and AGT
haplotypes of these SNPs and rs735396 were significantly associated with metabolic syndrome.

Figure1: Linkage disequilibrium (LD) plot for the studied HNF1A SNPs.
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P2.045
Genetic Variation at the LPA Locus and Risk of Calcific Aortic Valve Stenosis in Patients Undergoing
Cardiac Surgery
Nicolas Perrot1, 2, Sébastien Thériault1, 2, Philippe Pibarot1, 2, Marie-Annick Clavel1, 2, Patrick Mathieu1, 2, Yohan
Bossé1, 2, Benoit Arsenault1, 2
1. Institut universitaire de cardiologie et de pneumologie de Québec, Québec, QC, Canada, 2. Faculty of medicine, Laval University, Québec, QC, Canada
Objective: Calcific aortic valve stenosis (CAVS) is the most common form of heart valve diseases. Surgical
replacement of the aortic valve is the only effective treatment for CAVS. LPA encodes for apolipoprotein(a), an
essential component of Lipoprotein(a) (Lp[a]). The circulating level of Lp(a) is largely determined by single nucleotide polymorphisms (SNPs) in the LPA locus. Genome-wide association studies have identified that gene variants
impacting on Lp(a) levels were associated with CAVS and coronary artery disease (CAD) risk. The objective of
this study was to test the association between genetically elevated Lp(a) levels and the risk of CAVS in a cohort of
patients undergoing a heart surgery including controls with CAD.
Methods: We performed a genetic association study in the Quebec City Case-Control Calcific Aortic Valve
Stenosis Cohort (QUEBEC-CAVS), which includes patients undergoing cardiac surgery. The cohort included 1001
patients undergoing aortic valve replacements (AVR) for CAVS and 1017 control patients with CAD undergoing
coronary artery bypass grafting and without valvulopathy. In patients with CAVS, 58,1% had concomitant CAD. A
weighted genetic risk score (GRS) based on three SNPs known to affect Lp(a) levels (rs3798220, rs10455872,
rs41272114) was used as an instrumental variable. The association between the GRS and CAVS risk was tested
using logistic regression adjusted for age and sex.
Results: Each SD increase of the GRS was associated with a higher risk of CAVS [OR=2.07 (95% CI: 1.27-3.38),
P=0.003]. In sensitivity analysis including only CAVS cases with CAD, the LPA GRS remained associated with the
risk of CAVS.
Conclusions: This study shows that genetically elevated Lp(a) level is causally associated with the risk of CAVS,
independently of the presence/absence of CAD. Targeting Lp(a) could be an effective strategy for CAVS prevention and/or treatment, including in individuals with documented CAD.
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P2.046
An Association of Cardiovascular Risk Factors with T1264G of CD 36 Gene Polymorphism in Kyrgyz
Population
Olga Lunegova1, Alina Kerimkulova1, Saamai Abilova1, Ksenya Neronova1, Almaz Aldashev2, Erkin Mirrakhimov1, 3
1. Kyrgyz State Medical Academy named after IK Akhunbaev, Bishkek, Kyrgyzstan, 2. Kyrgyz Scientific research
institution of molecular biology and medicine, Bishkek, Kyrgyzstan, 3. National Center of Cardiology and Internal
Diseases named after M. Mirrakhimov, Bishkek, Kyrgyzstan
Objective: To study an association between Т1264G of СD 36 gene To study an association between Т1264G of
СD 36 gene
Methods: 279 apparently healthy persons without known cardiovascular diseases (CVD) and diabetes mellitus
(DM) type 2 were included in the study. Clinical examination by cardiologist with specification of CV risk factors,
measurements of blood pressure (BP), anthropometric data (body mass index, waist circumference WC) and
blood test for glucose, lipid profile were conducted in all examined persons. In 163 immunoreactive insulin blood
concentration was determined. Insulin resistance (IR) was considered if the HOMA index was ≥ 2,77. DNA was
extracted from blood cells. Т1264G of СD 36 gene polymorphism was determined by PCR methods.
Results: Genotype’s frequency in studied group was: TT genotype – 0,77, TG – 0,19, GG – 0,04, G allele frequency – 0,13. There was an association between G allele and family anamnesis for CVD (χ2 - 8,02, р- 0,049).
ANOVA analysis showed statistically significant differences in systolic (138±24 vs 141±30 154±23 mm Hg р<0,05)
and diastolic BP level (87±13 vs 88±13 vs 102±15 mm Hg р<0,001) between TT-, TG- and GG genotype carriers, also the frequency of arterial hypertension did not differ significantly. There were not significant differences
in smoking, high cholesterol and obesity frequencies, but abdominal obesity (34,2%, vs 41,5% vs 63,6% р<0,05)
with higher WC (94±12 vs 95±14 vs 102±17 cm р<0,05), was more frequent in GG genotype group. All carriers of
GG genotype had also an IR (χ2 - 8,0, р- 0,018) with a higher HOMA index (1,84 (1,07 – 3,6) vs 3,22 (1,6 – 4,0)
vs 4,93 (3,76 – 5,79), р<0,05). According to inclusion criteria DM was rare in the examined population and level of
blood glucose did not differ between genotypes.
Conclusions: There was an association between Т1264G of СD 36 gene polymorphism with a family history for
CVD and GG genotype carriers had higher BP level and features of abdominal obesity may be due to higher presence of the insulin resistance.
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P2.047
Coronary Artery Disease and the Obesity Paradox in Patients with Type 2 Diabetes
Shreenidhi M. Venuraju1, 4, 6, Avijit Lahiri2, 3, 5
1. Bedford Hospital, Bedford, United Kingdom, 2. Wellington Hospital, London, United Kingdom, 3. Middlesex
University, London, United Kingdom, 4. University College London, London, United Kingdom, 5. Imperial College,
London, United Kingdom, 6. British Cardiac Research Trust, London, United Kingdom
Objective: Lower incidences of cardiovascular mortality and morbidity in overweight/obese patients compared
‘normal’ BMI subjects have been reported. We evaluated the relationship between BMI and coronary atherosclerosis in an asymptomatic cohort of patients with diabetes.
Methods: 226 asymptomatic patients with type-2 diabetes and no known coronary artery disease were recruited
and underwent CT coronary angiograms (CTCA) at baseline.
Results: There were 58.3% males with median BMI of 28.3 (IQR: 25.3-32.4), and median duration of diabetes
of 13 years (IQR: 8-19). 55.5% of the study population were south Asians, reflecting their high prevalence in the
catchment areas of the clinics. Four BMI categories, defining normal BMI (18-25 kgs/m2, overweight (25 – 30 kgs/
m2), obese (30-35 kgs/m2) and grossly obese (>35 kgs/m2) individuals were created. In patients with BMI < 25
kgs/m2, 53% had at least one significantly stenotic plaque whereas in the two higher BMI categories (30-35 kgs/
m2 and > 35 kgs/m2) only 26% of patients had significant coronary plaque. Both the unadjusted and adjusted
analyses suggested a significant association between BMI and significant plaque (p=0.03 and 0.01 respectively).
During a median 22-month follow up, the risk of an adverse event in the overweight/obese group (> 25 kgs/m2)
was 3 times lower than in those of normal weight (<25 kgs/m2)
Conclusions: Patients with higher BMI were associated with lower prevalence of coronary atherosclerosis in our
cohort and those with normal BMI were more likely to suffer an adverse cardiovascular event compared to those
with BMI > 25Kgs/m2.
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P2.049
A Novel Lipid Tetrad Index as Predictor of Premature Coronary Artery Disease in Diabetic Patients
Saswati Das, S K. Gupta
Maulana azad medical college, Delhi, DL, India
Objective: The objective of this study was to explore if evaluation of lipid risk factors like Lipoprotein(a) [Lp(a)]
and conventional lipid profile parameters can be a efficient predictor of the cardiovascular risk in the patients of
Diabetes.
Methods: Sixty individuals with angiographically proven premature CAD and 30 healthy individuals matched for
age & sex were studied a tertiary health care center, New Delhi,India, over a period of 18 months. CAD patients
were divided into two groups based on presence (n=30) [Group I] and absence (n=30) [group II] of type 2 diabetes
mellitus (DM). The serum levels of Lipoprotein(a) were measured by ELISA and routine lipid profile (serum triglyceride, total cholesterol, HDL-C and LDL-C) was measured by automated analyzer. Angiographic clinical vessel
scoring was also done for all the patients.
Results: Lipoprotein (a) levels for Group I was 40.26 +/-8.23 mg/dl, Group II was 40.81+/-11.16 mg/dl respectively which was significantly (i.e. p<0.01) higher than the levels in healthy controls[Lp(a)=16.39+/-5.71mg/dl]. We
found a significant increase in mean levels of Total cholesterol (TC), Low Density Lipoprotein-Cholesterol (LDL-C)
and Triglyceride (TG) in cases than controls(p<0.01). In contrast High Density Lipoprotein-Cholesterol (HDL-C)
values decreased. Non HDL-C was calculated using the equation=[Total Cholesterol(TC) - LDL-C]. Lipid Tetrad
Index (LTI) and Atherogenic Index were also calculated for all patients. LTI was calculated using the equations LTI
= [total cholesterol x triglycerides x lipoprotein(a) / HDL-C] and the Modified Lipid Tetrad Index that we propose
was calculated using the equation MLTI = [non HDL-C x triglycerides x lipoprotein(a) / HDL-C]. On analyzing by
cumulative probability plot the new modified Lipid Tetrad Index defined by us is able to discriminate case and control populations more precisely than the existing LTI and Atherogenic Index. The Modified Lipid Tetrad Index has a
better sensitivity and specificity than the existing LTI and also has a better correlation with the angiographic vessel
score in all patients.
Conclusions: The new proposed Modified Lipid Tetrad Index appears to be a predictor of the severity of premature CAD in diabetes patients.

250

Abstracts, XVIII International Symposium on Atherosclerosis, Toronto, Canada, June 9 - 12, 2018

P2.050
Relation Between Alcohol Consumption and Prevalence of Metabolic Syndrome in the Chilean Population
According to Data from the 2009 – 2010 National Health Survey
Katherine Araya, Guadalupe Echeverría, Attilio Rigotti
Pontificia Universidad Católica, Santiago, Chile
Objective: Epidemiological evidence suggests that alcohol consumption is linked to the development of metabolic
syndrome (MS), however this association remains controversial. Whereas heavy alcohol intake might be related
with increased risk, moderate consumption seemed to be associated with reduced risk of MS. The Chilean adult
population exhibits an increasing prevalence of overweight, obesity, and MS. On the other hand, Chileans adults
report a high frequency (70%) of alcoholic beverage intake within the last 12 months. Objective: This study was
aimed to determine the relationship between alcohol consumption and the prevalence of MS and its components
in the Chilean adult population.
Methods: We used a nationally representative subsample obtained from the 2009–2010 cross sectional National
Health Survey that included 2,550 adults ≥18 years of age with available information on alcohol consumption and
anthropometric, clinical and laboratory parameters allowing the diagnosis of MS, according to US ATPIII-NCEP
criteria. Multivariate logistic regression analysis was applied to evaluate the association between alcohol intake
and MS.
Results: In this sample, overweight/obesity (BMI > 25 kg/m2) and MS prevalence were 64.8% and 28.7%, respectively. Men consumed more alcohol than women and they also exhibited a higher prevalence of excessive/
heavy drinking. After adjustment for covariates and potential confounders, MS prevalence decreased by 62%
(OR=0.383 (IC: 0.100–1.467)) as consumption of alcohol increased from abstainers to routine moderate drinkers (≥4 days/week and ≤3 drinks/day in men and ≤2 drinks/day in women), although this trend was not statistically significant. However, this inverse relationship between alcohol intake and MS reached statistical significance
when excessive high-risk drinkers were excluded (p=0.018). Regarding the analysis of different components that
determine MS diagnosis, there was no significant association between them and the alcohol intake profile, even
though there were trends towards lower prevalence of low HDL cholesterol and less abdominal obesity in relation
to moderate alcohol consumption.
Conclusions: After excluding excessive and high-risk drinkers, moderate and responsible alcohol consumption
appears to be associated with a reduced prevalence of MS in the Chilean population. These findings are consistent with previous observational studies that have reported an inverse association between moderate alcohol
intake and various clinical conditions.
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P2.051
Lifestyle Related Cancer Deaths in Patients with Familial Hypercholesterolemia
Henriette W. Krogh1, Liv J. Mundal1, 2, Jannicke Igland3, Kirsten B. Holven1, 4, Karianne Svendsen1, Martin P. Bogsrud4, 5, Trond P. Leren5, Kjetil Retterstøl1, 2
1. Department of Nutrition, Institute of Basic Medical Sciences, University of Oslo, Oslo, Norway, 2. The Lipid
Clinic, Department of Endocrinology, Morbid Obesity and Preventive Medicine, Oslo University Hospital, Oslo,
Norway, 3. Department of Global Public Health and Primary Care, University of Bergen, Bergen, Norway, 4. National Advisory Unit for familial hypercholesterolemia, Oslo University Hospital, Oslo, Norway, 5. Unit for Cardiac
and Cardiovascular Genetics, Oslo University Hospital, Oslo, Norway
Objective: Diet and lifestyle is a cornerstone in the treatment of familial hypercholesterolemia (FH) in addition to
almost life-long treatment with lipid-lowering medication. In Norway, the majority of FH patients receive dietary
counselling from clinical dietitians as part of their follow-up regimen. Earlier we have shown that FH patients have
healthier food choices compared to persons without FH. The very long exposure to lipid-lowering medication combined with dietary and lifestyle advice suggest that FH is a relevant model disease in studying the impact of such
treatment on the occurrence of lifestyle related cancers. The aim of this study was to investigate whether lifestyle
related cancer deaths in patients with a registered FH mutation is different from that of the general population.
Methods: We compared deaths among patients with a registered FH mutation with the entire Norwegian population of approximately 5 million people from 1992 through 2013 and calculated standardized mortality ratios
(SMRs) with 95% confidence intervals (95% CIs). Data from 5518 patients (2831 women and 2687 men) were
available. Mortality ratios for the total population stratified by sex, calendar year and one-year age groups served
as reference rates. Lifestyle related cancer deaths included smoking-related cancers and alcohol-related cancers
as defined by American Cancer Society in Cancer Facts & Figures 2018.
Results: In total, there were 189 deaths among the FH patients of which 56 deaths were caused by cancer.
Overall cancer mortality and deaths due to smoking-related cancers (n=32) tended to be lower in the FH patients
compared with the general population, however the difference was not statistically significant (SMR=0.77, (0.601.01) and SMR=0.72, (0.51-1.02), respectively). Deaths due to alcohol-related cancers were similar to that of the
general population (n=17, SMR=0.89, (0.56-1.44)).
Conclusions: In the present study, we found no differences in overall cancer mortality, smoking-related cancer
mortality or alcohol-related cancer mortality between patients with FH and the general Norwegian population
although the FH patients receive comprehensive diet and lifestyle advice in addition to lipid-lowering medication.
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P2.052
Air Pollution Has a Significant Impact on Intentional Efforts to Lose Weight: a Smartphone Application
Sang Youl Rhee1, Joo Young Kim2, Suk Chon1, Jeont-Taek Woo1
1. Kyung Hee University School of Medicine, Seoul, Korea, 2. Dongsuwon General Hospital, Suwon, Korea
Objective: Air pollution causes many diseases and deaths. It is important to see how air pollution affects obesity,
which is common worldwide. Therefore, we analyzed data from a smartphone application for intentional weight
loss, and then we validated them.
Methods: Our analysis was structured in two parts: we analyzed data from a cohort registered to a smartphone
application in ten large cities of the world and matched it with the annual pollution values. We validated these
results using daily pollution data in US and matching them with user information. BMI variation between final and
initial login time was considered as outcome in the first part, and daily BMI in the validation. We analyzed: daily
calories intake, daily weight, daily physical activity, geographical coordinates, seasons, age, and gender. Weather
Underground API provided daily climatic values. Annual and daily values of PM10 and PM2.5 were extracted. In
the first part of the analysis, we used 2608 users and then 995 users located in US.
Results: Air pollution was highest in Seoul and lowest in Detroit. Users decreased BMI by 2.14 kg/m2 in average
(95% CI: -2.26, -2.04). From a multilevel model, PM10 (β = 0.04; p = 0.002) and PM2.5 (β = 0.08; p < 0.001) had
a significant negative effect on weight loss when collected per year. The results were confirmed with the validation
(βAQI*time=1.5*10-5; p<0.001) by mixed effects model.
Conclusions: This is the first study that shows how air pollution affects intentional weight loss applied on wider
area of the world.
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P2.053
Physical Activity and Sedentarism are Independent Risk Factors for Overweight, Obesity, and Metabolic
Syndrome: a Cross-Sectional Analysis Among Chilean Adults
Lorena Ulloa1, Guadalupe Echeverría2, Catherine Carpenter1, Attilio Rigotti2
1. UCLA, Los Angeles, CA, USA, 2. Pontificia Universidad Católica, Santiago, Chile
Introduction: Physical activity (PA) is recommended for the primordial prevention of non-communicable diseases. While studies consistently demonstrate the direct association between physical inactivity and metabolic
syndrome (MS), additional studies show that daily sitting time (sedentarism) is an independent risk factor for MS.
Although these associations have been well established in developed countries, little is known within the Latin
American region.
Objective: To estimate the associations of PA and sedentarism with MS among Chilean adults.
Methods: PA, MS, and demographic data on 24,882 self-selected Chilean adults were collected between August
2010 and October 2015 through an online survey. PA levels were categorized according to the IPAQ, and MS was
classified as per the US ATP-III NCEP definition. Bivariate and multivariate logistic regressions estimated the association between PA/sedentarism and obesity, MS, and its components.
Results: The study sample was predominantly composed of females (68.5%) and non-smokers (62.1%), with
more than 12 years of school (82.1%). 39.4% of the population reported low PA. MS was prevalent among 20.0%
of the study participants. Low PA was positively associated with MS (aOR: 3.37; 95% CI: 2.60-4.36), abdominal
obesity (aOR: 3.13; 95% CI: 2.56-3.82), hypertension (aOR: 1.64; 95% CI: 1.35-1.99), elevated blood glucose
(aOR: 1.86; 95% CI: 1.51-2.29), low HDL cholesterol (aOR: 1.39; 95% CI: 1.12-1.71), elevated triglycerides (OR:
1.72; 95% CI: 1.43-2.06), and overweight/obesity (aOR: 2.29; 95% CI: 2.10-2.50). Similarly, being inactive/sedentary, compared to active/not sedentary, resulted in increased odds of MS (aOR: 2.38; 95% CI: 1.64-3.45), abdominal obesity (aOR: 2.32; 95% CI: 1.71-3.13), hypertension (aOR: 1.45; 95% CI: 1.09-1.94), elevated blood glucose
(aOR: 1.40; 95% CI: 1.03-1.91), low HDL cholesterol (aOR: 1.39; 95% CI: 1.01-1.91), elevated triglycerides (aOR:
1.54; 95% CI: 1.17-2.01), and overweight/obesity (aOR: 2.07; 95% CI: 1.82-2.37).
Conclusions: Engaging in low PA levels and being physically sedentary was associated with increased odds of
overweight/obesity and MS. When developing preventive methods for MS and chronic diseases in Chile, special
efforts should be made in promoting increased engagement in PA and decreased sedentarism.
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P2.054
Effect of Breakfast Intake on the Risk of Obesity and Dyslipidemia in High Fast-food Consumers (20-30’S)
from the KNHANES
Oh Yoen Kim1, So Ra Yoon1, Juhyun Song2
1. Dong-A University, Busan, Korea, 2. Chonnam National University Medical School, Gwangju, Korea
Objective: This study investigated the association of fast-food (FF) and breakfast consumptions with the risk of
obesity and dyslipidemia in young Korean adults and if this association is related to breakfast intake (Korea National Health and Nutrition Examination Survey, 2013–2014).
Methods: Finally, 1,726 subjects who had diet information without disease between 20-40 years were included
for the analysis. FF consumption was categorized into low-FF (<1 time/month, n=79); moderate-FF (1–3 times/
month, n=1,173); and high-FF (≥1 time/week, n=474).
Results: The high-FF consumers had unhealthy lifestyles; higher total calorie, fat, and protein intake; higher
blood pressure; and higher total cholesterol and low-density lipoprotein (LDL)-cholesterol levels than the low-FF
consumers. On logistic regression analysis, obesity risk was significantly higher in the moderate-FF and high-FF
consumers than in the low-FF consumers after adjustment. Risk of dyslipidemia was significantly higher in the
high-FF consumers than in the low-FF consumers. Among the high-FF consumers (n=474), serum triglyceride,
total cholesterol, and LDL-cholesterol levels were significantly higher in those irregularly consuming breakfast (≤2
times/week, n=215) than in those regularly consuming breakfast (5–6 times/week, n=180, 3-4 times/week, n=79).
Conclusions: Irregular breakfast consumers showed a higher risk of dyslipidemia than regular breakfast consumers. Thus, breakfast intake modulates the risk of obesity and dyslipidemia in young Koreans with frequent FF
consumption. It may suggest useful evidence for dietary education of managing obesity and dyslipidemia.
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P2.055
Relationship Between Phosphate and Sodium Nitrite Ingestion and Vascular Hardness of Longevity
Elderly Population in Okinawa Prefecture
Akira Kimura, Yu Hashiguchi, Masahiro Torige, Jun Nishiya
Gunma PAZ University, Takasaki, Japan
Objective: To clarify the relationship between the blood vessel hardness of the population and the intake of phosphate and sodium nitrite in the diet changed in 25 years in this area in the elderly in Oginawa Okinawa prefecture
Okinawa village .
Methods: Subjects were elderly people in Oginawa village in Okinawa Prefecture. The person chosen walked
independently, still carrying out some productive acts, and was a person who consented to research (n = 52).
Research design was a cross-sectional study. The period was from April 2017 to October. The end point was the
presence or absence of abnormality in the right foot wave propagation velocity (PWV) with respect to the standard
age. The body composition, pulse wave propagation speed, cumulative frequency of ingestion of phosphate and
sodium nitrite, and presence or absence of physical activity habits were measured for outcomes. Analysis was
performed by multiple regression analysis. The effect of outcome on pulse wave propagation velocity was evaluated.
Results: Attributes of the target population are 82 years old (66-97) in average, 9 in males and 43 in females,
and the history of ingestion of phosphate and sodium nitrite almost does not eat in the frequency of the estimated
cumulative intake of luncheon meat 26.9%, muscle mass rate average 17 ± 4. PWV was 2010 ± 597 ms / sec.
In the multiple regression analysis, significant influence was observed after only the factors of phosphate and
sodium nitrite ingestion were adjusted to age and sex. β was 0.399, 95% CI was 58.134 to 290.795.
Conclusions: A positive correlation was found between the cumulative frequency of ingestion of phosphate and
sodium nitrite and the pulse wave propagation rate in the elderly in Oginawa village. Muscle mass rate was not
different from other elderly people in Japan.
On the cumulative effect of phosphate and sodium nitrite intake on normal functional muscle contraction as a perivascular environment on the pulse wave propagation velocity which is an index of arteriosclerosis About evidence
for health literacy in daily life You will need to keep studying.
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P2.056
Light at Night and Rotating Night Shift: Risk Factor for Atherosclerosis and Other Cardiovascular
Diseases
B Anjum1, 2, 3, Narsingh Verma2, Sandeep Tiwari4, Abbas A. Mahdi3
1. Sanjay Gandhi Postgraduate Institute of Medical Sciences, Lucknow, UP, India, 2. Department of Physiology,
King George Medical University, Lucknow, UP, India, 3. Department of Biochemistry, King George’s Medical University, Lucknow, UP, India, 4. Department of Surgery (Gen), King Georges Medical University, Lucknow, UP, India
Objective: The present study was aimed to investigate effect of light at night and rotating night shift on 24 hours
chronomics of BP/HR in terms of Acrophase and Hyperbaric index and its relation with circadian rhythm of salivary cortisol in night shift nurses and actual day workers.
Methods: 56 night shift nurses, aged 20–40 years, performing day and night shift duties were recruited from the
Trauma Center, KGMU, India, and 56 age sex matched actual day workers were also enrolled as controls. Saliva
samples were collected at around 8 hours interval in their night shift duties and again in their day shift schedules.
Samples were tested by ELISA method. Afternoon, Night and Morning samples were collected between; 13:00 to
15:00, 22:00 to 01:00 and 05:00 to 08:00 respectively. 24 hrs BP and HR were recorded by ABPM at every 30 min
intervals in day time and each hour in night time during shift duties.
Results: In night shift, hyperbaric index (HBI) of mean SBP was found to be increased at 00–03 am (midnight)
while during day shift, peak was found at 06–09 am. HBI of mean HR was found to be increased at 18–21 pm
during night shift while in controls, peak was found at 09–12 & again 15–18 pm of SBP, DBP & HR. Alterations
in Acrophase of BP/HR were very common among night shift workers and Ecphasia was found in few night shift
workers. Difference was found in night cortisol levels among night (4.08 ± 3.28) vs day shift (2.62 ± 2.37), while in
comparison to night shift or day shift with controls (1.82 ± 1.18) these difference was significant (p < 0.05).
Conclusions: Alteration in mean night cortisol level was found during night shift. Reverse pattern of Acrophase
and HBI of BP & HR along with salivary cortisol during night shift represents desynchronization. It indicates that
the circadian rhythm was disrupted during night shift due to exposure of light at night and frequently rotating shift
and it’s associated with hypertension, circadian rhythm disorder. It might be associated with atherosclerosis and
future cardiovascular risk in future.
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P3:

Pathogenesis: Endothelium, Macrophages, Thrombosis, Inflammation,
Immunity, Microbiome

P3.001
Shear Stress-Regulation of C-Type Natriuretic Peptide Signaling in Aortic Valve Disease
Rachel L. Adams1, 2, Meghan J. McFadden2, Bailey Bernknopf1, 2, Craig A. Simmons1, 2
1. Institute of Biomaterials and Biomedical Engineering, University of Toronto, Toronto, ON, Canada, 2. Translational Biology and Engineering Program, Ted Rogers Centre for Heart Research, Toronto, ON, Canada
Objective: Aortic valve disease (AVD) is a prevalent disease without medical treatment. Fibrotic and calcific
valve lesions form preferentially on the aortic side of the valve leaflets, where blood flow is oscillatory and shear
stress magnitudes are low. The spatial correlation between lesion formation and blood flow patterns suggests
that hemodynamics plays roles in cell signaling and valve pathogenesis. Previously, we discovered that C-type
natriuretic peptide (CNP) is expressed in disease-protected, high shear stress regions of porcine valves, and protects against fibrosis and calcification in vitro and in vivo. In the vasculature, CNP is expressed by endothelial cells
in response to flow-induced shear stress in a Kruppel-like factor 2 (KLF2)-dependent manner. In this study, we
hypothesized that valvular endothelial cells (VECs) similarly express CNP in a KLF2- and shear-dependent manner, consistent with in vivo observations, and that VEC-derived CNP prevents fibrosis and calcification by valvular
interstitial cells (VICs) in a paracrine manner.
Methods: Immunohistochemistry was performed to correlate spatial expression of CNP with diseased and nondiseased regions in human aortic valves. Cultured porcine VECs were exposed to ventricular- and aorta-side
shear stress waveforms using a cone-and-plate system. KLF2-dependent CNP expression was analyzed by
qPCR and mass spectrometry, with and without KLF2 siRNA. In on-going studies, VECs are cultured with VICs, in
an adapted cone-and-plate system, to test paracrine regulation of VIC pathological differentiation by VEC-derived
CNP using both pharmacological and genetic manipulations.
Results: In diseased human aortic valves, CNP was more present on the ventricular side, and absent in fibrotic
regions. In preliminary studies, VECs subjected to 20 dyn/cm2 shear stress for up to 48 hours expressed CNP in a
KLF2-dependent manner (10.6-fold increase at 48 h compared to static culture, p < 0.001). Consistent with mRNA
data, VEC secretion of total CNP increased with shear stress, as measured by mass spectrometry of cell culture
supernatants. This shear sensitivity is consistent with CNP’s spatial expression in vivo.
Conclusions: These studies are expected to reveal new insights into hemodynamic regulation of CNP and greater understanding of the role of CNP in disease progression in aortic valves, potentially leading to new therapies
for AVD.
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P3.002
The Role of CX3CL1 and CSF1 in Maintaining Myeloid Cell Homeostasis in the Intima and Adventitia of the
Aorta
Marwan G. Althagafi, Clinton S. Robbins, Myron I. Cybulsky
University of Toronto, Toronto, ON, Canada
The objective of this study is to investigate molecular regulation of myeloid cell abundance in the normal arterial
intima and adventitia. The number of myeloid cells in arteries is tightly regulated, but the mechanism remains
unknown. Myeloid cells increase and reach a plateau at 16 to 20 weeks of age in the mouse aortic intima. Upon
encountering a systemic inflammatory response (e.g., LPS), intimal myeloid cell numbers drop within 24h as a
result of reverse transendothelial migration (RTM) and normal numbers are re-established at 48h. Mice deficient
in CX3CR1 or CSF1 exhibit a modest or profound reduction, respectively, in myeloid cells both in the intima and
adventitia. Luminal endothelial cells and adventitial pericytes express CX3CL1, the ligand of CX3CR1. Thus, we
are investigating whether the abundance of myeloid cells in arteries is regulated by CX3CL1 and CSF1 produced
by endothelial cells in the intima and microvascular pericytes in the adventitia. The absolute numbers of myeloid
cells in the aortic intima and adventitia were determined by immunoconfocal microscopy. Neutralizing antibodies
were delivered by subcutaneously-implanted osmotic pump. Experiments confirmed that the absolute numbers of
CD11c+ cells in the intima and CD68+ cells in the adventitia were reduced by 50% in CX3CR1-deficient (Cx3cr1GFP/
GFP
) mice and over 95% in CSF1-deficient (Csf1op/op) mice. Neutralizing anti-CX3CL1 or anti-CSF-1 delivered for
1 week by an osmotic pump reduced intimal and adventitial cells by 30% and 85%, respectively. CSF1R blockade also depleted myeloid cells in the aortic intima and adventitia. Our data suggest that genetic deficiency of
CX3CR1 and CSF1, and blockade of CX3CL1 or CSF-1 or its receptor reduces the abundance of intimal and
adventitial myeloid cells under homeostatic conditions. These findings suggest that CX3CL1/CX3CR1 and CSF1/
CSF1R signaling are required for the maintenance of intimal and adventitial myeloid cells. We are assessing
which cells express CX3CL1 and CSF-1 in the aorta, determining why blockade reduces myeloid cells and generating mice with cell type-specific conditional deletion of CSF-1
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P3.003
Foxp3+ Regulatory T Cells Regulates Immunoinflammatory Responses and Prevents Atherosclerosis in
Hypercholesterolemic Mice
Hilman Z. Amin3, 1, 2, Naoto Sasaki1, 2, Kazuyuki Kasahara2, Takuo Emoto2, Taiji Mizoguchi1, 2, Tomohiro Hayashi2,
Naofumi Yoshida2, Yoshiyuki Rikitake1, Tomoya Yamashita2, Ken-Ichi Hirata2
1. Department of Medical Pharmaceutics, Kobe Pharmaceutical University, Kobe, Japan, 2. Division of Cardiovascular Medicine, Department of Internal Medicine, Kobe University, Kobe, Japan, 3. Department of Internal
Medicine, Faculty of Medicine, Universitas Indonesia, Jakarta, Indonesia
Objective: To investigate the effect of Treg depletion on atherosclerosis and its underlying mechanisms in hypercholesterolemic mice.
Methods: We employed DEREG (Depletion of regulatory T cells) mice, which carry a diphtheria toxin (DT) receptor under the control of the foxp3 gene locus, and crossed them with Ldlr-deficient (Ldlr-/-) mice to establish DEREG/Ldlr-/- mice. In these mice, DT injection led to efficient depletion of Foxp3+ Tregs in spleens, lymph nodes and
aortas. DEREG/Ldlr-/- or control Ldlr-/- mice fed a high-cholesterol diet were injected with DT twice per week for 4
weeks and atherosclerosis was examined.
Results: Depletion of Foxp3+ Tregs augmented helper T cell immune responses in lymphoid organs and aggravated atherosclerosis. Notably, proinflammatory IFN-γ-producing helper T cells were specifically increased in
atherosclerotic aortas following Foxp3+ Treg depletion, implying that Foxp3+ Tregs may efficiently regulate aortic
inflammatory responses under hypercholesterolemia.
Conclusions: Our data indicate that Foxp3+ Tregs play an important role in preventing atherosclerosis through
regulation of immunoinflammatory responses.
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P3.004
Unbiased Mapping of Mouse Ischemic Hindlimb Angiogenesis and Systematic Review: Quality Assurance
for Preclinical Angiogenesis Research
John-Michael Arpino1, Jason Lee1, Alexis Szpakowski1, Zengxuan Nong1, Hao Yin1, Abdulaziz A. Hashi1, Jacqueline Chevalier1, Caroline O’Neil1, J. Geoffrey Pickering1, 2
1. Robarts Research Institute, Western University, London, ON, Canada, 2. Departments of Medicine, Medical
Biophysics, Biochemistry, Western University, London, ON, Canada
Objective: Induction of hindlimb ischemia in the mouse is a widely used preclinical model for promoting angiogenesis. However, there has been little success in translating results into benefit for patients with peripheral vascular disease. Importantly, the hindlimb skeletal musculature encompasses a vast territory, with heterogeneity in
metabolic demands and blood supply. Accordingly, angiogenic responses might be highly heterogeneous, but this
is unknown. This knowledge gap could compromise the utility of this model.
The purpose of this study was to i) identify and map all muscle infarction/regeneration zones and angiogenesis
zones within the entire mouse ischemic hindlimb; and ii) determine the extent to which published studies have
used an analysis strategy concordant with these findings.
Methods: Thirty-two muscles from each hindlimb of four, 12-week-old C57BL/6 mice were studied, 10 days following unilateral femoral artery excision and after bone decalcification. Infarction/regeneration maps were generated for all muscles based on centralized myofiber nuclei. Angiogenesis zones were likewise mapped, based on a
>20% increase in CD-31 immuno-positive capillaries relative to their contralateral uninjured muscle.
Results: Interestingly, only 15 of 32 muscles (47%) underwent infarction/regeneration. Furthermore, in only five
was the entire muscle infarcted (tibialis anterior bundle muscles), with patchy injury in the other 10 (including
gastrocnemius and adductor muscles). Angiogenesis was evident in zones of infarction/regeneration but never
in the non-infarcted muscles. Remarkably, there was little to no evidence for infarct border-zone angiogenesis.
Systematic review of 100 publications that used the same strain and ischemia technique revealed that only 11%
of reports evaluated angiogenesis in muscle groups that we found to have consistent, widespread angiogenesis.
Furthermore, assessment of angiogenesis in myofiber zones with centralized nuclei was evident in only 20% of
studies.
Conclusions: There is extensive regional variability in skeletal muscle injury following femoral artery excision in
C57BL/6 mice, with angiogenesis observed exclusively in infarction/regeneration zones. However, only a minority
of published studies evaluated angiogenesis in the high-likelihood skeletal muscles or in regions of central myofiber nuclei. Developing standardized quality assurance parameters, based in part on these mapping data, could
be critical to increasing translatability of mouse hindlimb ischemia studies.
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P3.005
Effects of Hyperglycemia on Endothelial Activation and Early Atherosclerotic Plaque Development
Robert A. Ballagh, Geoff H. Werstuck, Daniel Venegas-Pino
McMaster University, Hamilton, ON, Canada
Objective: Cardiovascular disease is the leading cause of death in the world today. Heart disease and stroke kill
as many as 8.8 million and 6.2 million people respectively each year, including roughly 80% of all diabetic patients
in North America. Type I and II diabetes are each strong independent risk factors for atherosclerosis and the
mechanisms behind this risk are the topic of intensive study. The purpose of this study is to examine the effects of
hyperglycemia on early atherosclerotic plaque development in the presence and absence of dyslipidemia.
Methods: Endothelial activation and atherosclerotic plaque progression were examined in cross sections of the
aortic sinus and ascending aorta from 10 to 25 week old normolipidemic ApoE+/- and ApoE+/-Ins2+/Akita mice, and
from dyslipidemic ApoE-/- and ApoE-/-Ins2+/Akita mice, fed a standard chow diet.
Results: We found no differences in plaque volume in normolipidemic mice in the presence (ApoE+/-Ins2+/Akita) or
absence (ApoE+/-) of hyperglycemia. Normolipidemic mice presented with plaques that were ten times smaller
than those with dyslipidemia. Hyperglycemia combined with dyslipidemia (ApoE-/-Ins2+/Akita) produced lesions 3-4
times larger at 25 weeks of age (P<0.05), compared to dyslipidemia alone (ApoE-/-). Examination of endothelial
activation showed that the area of aortic VCAM-1 expression was significantly larger in the presence of hyperglycemia in both lipid models. Dyslipidemia further increased the area of VCAM-1 expression within the aortic sinus
of hyperglycemic mice.
Conclusions: Hyperglycemia in the absence of dyslipidemia did not accelerate atherosclerosis. Furthermore,
these results suggest that hyperglycemia can independently increase the area of endothelial activation and inflammation in the vascular endothelium of the aortic sinus of mice, and potentially increase the susceptibility of the
artery wall to atherogenesis. This study will help to better conceptualize the mechanisms by which hyperglycemia
promotes chronic inflammation and the accelerated development of atherosclerosis.
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P3.006
SuPAR Predicts 10-year Mortality in HIV Infected and Hypertensive Black South Africans
Shani Botha1, Yolandi Breet2, Jesper Eugen-Olsen3, Carla M. Fourie1, Aletta E. Schutte1
1. Hypertension in Africa Research Team (HART), Medical Research Council: Research Unit for Hypertension and
Cardiovascular Disease, Faculty of Health Sciences, North-West University, Potchefstroom, South Africa, Potchefstroom, South Africa, 2. Hypertension in Africa Research Team (HART), Faculty of Health Sciences, North-West
University, Potchefstroom, South Africa, 3. Clinical Research Centre, Copenhagen University Hospital, Hvidovre,
Denmark
Objective: Soluble urokinase plasminogen activator receptor (suPAR), a more reliable inflammatory marker than
C-reactive protein (CRP), predicts risk of cancer and diabetes in the general population. We determined whether
suPAR predicts mortality in a black population, double burdened by hypertension and HIV infection.
Methods: We included 1862 black South Africans from the Prospective Urban and Rural Epidemiology study.
Plasma suPAR was determined with the suPARnostic® ELISA Kit, high-sensitivity CRP with the Konelab20iTM
auto-analyzer, HIV with the First Response rapid HIV card test and blood pressure with the OMRON HEM-757
device.
Results: At baseline, participants had a median age of 48 (range: 29-94) years, 38.3% were male, 16.4% were
HIV infected and 47.0% were hypertensive. Over the 10-year follow-up (median 5.3±1.1 years), 331 participants
died. Baseline suPAR and CRP were higher in non-survivors than in survivors (all p<0.001) and predicted mortality (suPAR: HR 1.27; 95%CI 1.15-1.40; log-rank p<0.001 and CRP: HR 1.35; 95%CI 1.20-1.53; log-rank p<0.001)
in the total group (Fig. 1 and 2). Similarly, the HIV infected group (n=306), suPAR and CRP were higher (all
p<0.001) in non‑survivors than in survivors and predicted mortality (suPAR: HR 1.44; 95%CI 1.13-1.84 and CRP:
HR 1.45; 95%CI 1.16-1.82). However, in the hypertensive group (n=876), only suPAR was higher (p<0.001) in
non‑survivors than in survivors and predicted mortality (HR 1.32; 95%CI 1.12-1.54).
Conclusions: Our results identify suPAR as a prognostic marker of 10-year mortality risk in the presence of HIV
infection and hypertension. This warrants further investigation into using suPAR to improve disease outcome in
black South Africans.
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P3.007
Macrophage-derived Matrix Metalloproteinase-9 Enhances the Vascular Calcification and Progression of
Atherosclerotic Lesions in Transgenic Rabbits
Yajie Chen1, Ahmed Bilal Waqar1, Jifeng Zhang2, Jingyan Liang3, Y. Eugene Chen2, Jianglin Fan1
1. Department of Molecular Pathology, University of Yamanashi, Yamanashi, Japan, 2. Center for Advanced Models for Translational Sciences and Therapeutics, University of Michigan Medical Center, Michigan, MN, USA, 3.
The Research Center for Vascular Biology, School of Medicine, Yangzhou University, Yangzhou, China
Objective: Upregulation of matrix metalloproteinases (MMPs) has been implicated in the initiation and progression of atherosclerosis; however, the functional roles of macrophage-derived MMP-9 in the arterial wall have
not been fully clarified. To test the hypothesis whether MMP-9 secreted from macrophages participates in the
pathogenesis of atherosclerosis, we generated transgenic (Tg) rabbits that overexpress the rabbit MMP-9 gene
under the control of the human scavenger receptor promoter and examined their susceptibility to cholesterol dietinduced atherosclerosis.
Methods: Tg rabbits were generated by microinjection using the MMP-9 DNA construct. Tg and non-Tg littermates were fed a cholesterol diet for either 16 or 28 weeks and their aortic and coronary atherosclerotic lesions
were quantified.
Results: Peritoneal and alveolar macrophages isolated from Tg rabbits expressed ~3-fold higher levels of MMP-9
protein than those of non-Tg rabbits. On a cholesterol diet, Tg and non-Tg rabbits developed similar hypercholesterolemia. However, aortic and coronary atherosclerotic lesions of Tg rabbits were characterized by the significantly increased number of macrophages associated with expansive necrotic core and remarkable disruption of
the elastic lamina of the tunica media. In addition, the lesions of Tg rabbits showed remarkable calcification in
both aortas (5.6-fold increase) and coronary arteries (12.9-fold increase). Furthermore, increased expression of
MMP-9 in the lesions of Tg rabbits was accompanied by elevated expression of MMP-2, MMP-12, TIMP-1, and
TIMP-2.
Conclusions: Our results suggest that macrophage-derived MMP-9 increases the lesion progression of atherosclerosis and vascular calcification.
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P3.008
Macrophage Receptor with Collagenous Structure (MARCO) Potentiates Experimental Atherosclerosis
Felix Chiu1, Angela Li2, Takuo Emoto3, Henry Cheng1, Eric Shikatani1, Rickvinder Besla1, Clinton Robbins1, 2, 3
1. Department of Laboratory Medicine and Pathobiology, University of Toronto, Toronto, ON, Canada, 2. Department of Immunology, University of Toronto, Toronto, ON, Canada, 3. Toronto General Research Institute, Toronto,
ON, Canada
Background: Cardiovascular and cerebrovascular diseases account for a quarter of all deaths in Canada, and
are the leading cause of morbidity and mortality throughout the world. The main cause of vascular disease is
atherosclerosis, or build-up of plaque in the arteries. During the inflammatory response that drives atherogenesis,
macrophages accumulate progressively in the expanding arterial wall. Macrophages ingest lipids, become foam
cells, and produce inflammatory mediators and proteases that are critical to disease progression and its complications. Scavenger receptors (SRs) have many functions that potentially affect atherosclerosis progression, including uptake of modified lipoproteins, induction of macrophage apoptosis, clearance of apoptotic cells and debris,
and activation of cellular signal transduction. Nevertheless, the function of SRs in atherosclerosis remains controversial.
Objective: To determine the role of the Class A scavenger receptor Macrophage Receptor with Collagenous
Structure (MARCO) on the development of experimental atherosclerosis.
Methods/Results: To assess how MARCO shapes atherosclerotic disease, we generated atherosclerosis-prone
mice deficient in MARCO (Ldlr-/-Marco-/-). Ldlr-/-Marco-/- mice, we show, developed less severe atherosclerosis.
Furthermore, smaller plaque size associated with the accumulation of significantly fewer macrophages in developing lesions. Interestingly, MARCO had no effect on lipid uptake by macrophages accumulating in developing
atherosclerotic lesions. Heterogenetic parabiosis studies revealed that MARCO promotes atherosclerosis through
as yet unidentified circulating factors.
Conclusion/ Discussion: The data show that MARCO promotes experimental atherosclerosis. We are actively
studying the mechanism(s) that underlie MARCO-mediated macrophage accumulation in developing plaques.
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P3.009
Investigating the Molecular Mechanisms by Which Sex Hormones Modulate Beta Cell Function and
Diabetes Associated-Atherosclerosis
Monica De Paoli, Dempsey Wood, Mary Kathryn Bohn, Daniel Venegas-Pino, Yuanyuan Shi, Geoff Werstuck
McMaster University- TaARI, Hamilton, ON, Canada
Objective: Diabetes mellitus (DM) represents a major independent risk factor for cardiovascular diseases (CVD).
Pre-menopausal women have lower risk of developing DM and CVD compared to post-menopausal women. This
suggests that estrogens play a protective role, however, the mechanisms by which they act is still unknown.
We hypothesize that estrogens protect pancreatic beta cells by activating the adaptive unfolded protein response
(UPR) to endoplasmic reticulum (ER) stress.
Methods: We established the ApoE-/-Ins2+/Akita mouse model, showing significant sex-specific differences in glycemic control and atherogenesis. Atherosclerosis prone ApoE-/- female mice were crossed with ApoE-/- mice carrying the autosomal dominant mutation Ins2Akita (C96Y) which impairs insulin processing and causes hyperglycemia.
Male and female ApoE-/-Ins2+/Akita and ApoE-/- controls were fed a chow diet ad libitum. Subsets of mice were ovariectomized. Metabolic parameters, pancreatic beta cell mass, ER stress and UPR activation were monitored up to
25 weeks of age. Atherosclerosis was quantified at endpoint. All procedures were pre-approved by the McMaster
University AREB.
Results: Female ApoE-/-Ins2+/Akita mice developed transient hyperglycemia that normalized by 15 weeks of age.
Ovariectomized female counterparts and males remained hyperglycemic throughout the study. Analyses of
pancreatic islets showed a significant increase in the expression of protective UPR components and a decrease
in pro-apoptotic factors in sham operated ApoE-/-Ins2+/Akita female mice compared to males, or ovariectomized
females. Atherosclerotic lesions were more advanced in ovariectomized ApoE-/-Ins2+/Akita mice, compared to sham
operated controls. To determine if these sex-dependent effects were unique to this mouse strain or generally applicable to other systems we also examined a mouse model of obesity and type 2 DM (TALLYHO/JngJ). Females
are usually normoglycemic whereas males develop chronic hyperglycemia by 6-8 weeks. Consistently with what
observed in the ApoE-/-Ins2+/Akita mouse model, female ovariectomized and male TALLYHO/JngJ mice developed chronic hyperglycemia. Female sham operated TALLYHO/JngJ mice remained normoglycemic for the
entire study.
Conclusions: Together, these results suggest that estrogens, by activating the beta cell UPR, play a role in the
maintenance of beta cell health and blood glucose regulation which ultimately affect cardiovascular health. This
mechanism may explain similar protection observed in premenopausal women
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P3.010
IL-10 Gene Transfection in Primary Endothelial Cells via Linear and Branched Polymer Nanoparticles
Activates Anti-inflammatory Pathways in Macrophages
Nicholas DiStasio1, 2, Marloes Arts1, 2, Stéphanie Lehoux2, Maryam Tabrizian1
1. McGill University Department of Biomedical Engineering, Montreal, QC, Canada, 2. Lady Davis Institute for
Medical Research, Montreal, QC, Canada
Objective: Biodegradable synthetic polymers have recently emerged as important tools for safe and effective
non-viral DNA delivery. However, most of this previous work has been done in easier-to-transfect cell lines. Here
we screened a small library of 6 linear and branched poly(β-amino esters) for their transfection efficiency in primary endothelial cells (ECs), a known difficult-to-transfect cell type that holds enormous potential for atherosclerosis. We sought to expand the use of these polymers by applying them as an anti-inflammatory gene delivery tool
using IL-10 plasmid DNA.
Methods: All polymers were mixed with DNA at a weight ratio of 30:1 or 60:1 for characterization and transfection
studies. Polymer synthesis and nanoparticle size, charge, and dispersity were tracked via 1H-NMR and dynamic
light scattering (DLS), respectively. Endothelial cells (mECs) extracted from mouse lungs and HUVECs were
transfected with GFP or IL-10 encoding plasmids. Transfection efficiency (GFP plasmid) was measured via flow
cytometry. IL-10 production (IL-10 plasmid) was quantified via qPCR and ELISA 72h after transfection. RAW264.7
macrophages were cultured with conditioned media collected from ECs and IL-10 signaling was verified by western blotting. Furthermore, the response of these macrophages to inflammation following LPS stimulation was also
characterized via western blot and ELISA.
Results: Polymer:pDNA particles were monodisperse, positively charged (~25 mV) and nano-sized (150-350
nm). They fully complexed with plasmid DNA and transfected primary ECs to varying degrees, reaching a maximum transfection rate of 65% for HUVECs and 20% for mECs. Nearly all polymers were more efficient than commercial transfection reagents (p<0.05). Using the best performing polymer, IL-10 mRNA was increased thirty-fold
over control (polymer + same plasmid without IL-10 insert) via qPCR and 851 ± 39 pg/ml IL-10 was measured in
conditioned media from transfected mECs contrasted with control (unmeasurable IL-10). Macrophages cultured in
this medium for 30 min had a roughly 1.7-fold increase in phosphorylation of STAT3, a canonical IL-10 signaling
element, as well as a reduction in inflammatory response following LPS stimulation.
Conclusions: These results indicate that synthetic polymer IL-10 nanoparticles transfect primary endothelial cells
with high efficiency and can attenuate inflammation via IL-10 signaling in macrophages.
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P3.011
Autophagy Inhibits PDGF-BB-induced Vascular Calcification in vivo and in vitro
Li-Hua Dong
Hebei Medical University, Shijiazhuang, China
Objective: To investigate the relationship between autophagy and calcification in vascular smooth muscle cells
(VSMCs) after platelet-derived growth factor (PDGF)-BB stimulated.
Methods: Cultured VSMCs were stimulated with PDGF-BB for different time, the expression of vascular calcification related proteins and autophagy related proteins were detected by Western Blot.
Results: The expression of BMP2 and ALP showed a trend from decline to rise, ALP slumped at 12 h, and BMP2
slumped at 6 h. And, the expression of Beclin1 showed a trend from rise to decline, and peaked at 12 h. The conversion of LC3-I to II increased in a time-dependent manner, and peaked at 24 h. The expression of BMP2 and
ALP was increased in VSMCs incubated with PDGF-BB and autophagy inhibitor 3-MA, compared with PDGF-BBstimulated VSMCs. Furthermore, ligation induced vascular autophagy in the carotid artery at 14 days. Inhibition
autophagy using 3-MA, vascular calcification and neointimal formation was increased, compared with ligation.
Conclusions: Our findings demonstrate that PDGF-BB or injured-induced autophagy inhibits vascular calcification.
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P3.012
Chronic Low Dose Dinitrophenol Treatment of LDL Receptor Knockout Mice Decreases Macrophage
Maximal Mitochondrial Respiration and ROS Production
Gabriel G. Dorighello1, Juliana C. Rovani1, Anibal E. Vercesi2, Helena C. Oliveira1
1. Dept of Structural and Functional Biology, Biology Institute, State University of Campinas, Campinas, SP, Brazil, 2. Dept of Clinical Pathology, Faculty of Medical Sciences, State University of Campinas, Campinas, SP, Brazil
Objective: LDL receptor knockout mice (LDLR0) are models of human familiar hypercholesterolemia and widely
used in atherosclerosis studies. We have recently shown that mitochondrial generation of reactive oxygen species
(ROS) is correlated with spontaneous atherosclerosis development in this model. Therefore, the objective of this
study was to target macrophage mitochondria ROS production using an in vivo treatment of LDLR0 mice with the
uncoupler (2,4-dinitrophenol, DNP).
Methods: LDLR0 mice were treated during 3 months with very low doses of 2,4-dinitrophenol (DNP, 1 mg/L) in
the drinking water and fed with a high fat and high cholesterol diet.
Results: DNP treatment did not affect body weight, adipose tissue mass and plasma lipids of treated mice.
Peritoneal macrophages H2O2 release rates (Amplex red) were similar between control and DNP treated groups.
However, the cytoplasmic and mitochondrial superoxide production (DHE and mitosox) were reduced by 25% and
28%, respectively, in the macrophage from LDLR0 treated with DNP. Cell O2 consumption and glycolysis rates
were analyzed in an extracellular flux analyzer (Seahorse). The DNP treatment did not change macrophage basal
respiration, proton leak and non-mitochondrial respiration; however, the maximal respiration rates (FCCP), spare
capacity (basal – FCCP) and O2 consumption linked to ATP production (basal – oligomycin) were decreased by
48%, 65% and 26%, respectively. The glycolysis and the glycolysis capacity were similar between the groups.
Conclusions: The reduced mitochondrial respiratory capacity could be explained by the chronic lower ROS production induced by the DNP treatment via decreased mitochondria biogenesis. These findings might be relevant
for foam cell formation and atherosclerosis development.
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P3.013
Stimulation of the Co-inhibitory BTLA Pathway Protects Against Atherosclerosis by Selectively Reducing
Atherogenic B Cells
Hidde Douna, Jacob Amersfoort, Frank Schaftenaar, Gijs van Puijvelde, Johan Kuiper, Amanda Foks
Division of Biotherapeutics, LACDR, Leiden University, Leiden, Netherlands
Objective: B-and T-lymphocyte attenuator (BTLA) is a co-inhibitory molecule which was identified as a marker for
Th1 cells. However, nowadays it is known that BTLA is most abundantly expressed on B cells. Also, we showed
earlier that BTLA was specifically expressed on atherogenic follicular B2 cells with low expression on other B cell
subtypes. Since it has been shown that stimulating co-inhibitory pathways can greatly influence atherosclerosis,
we aimed to induce BTLA signaling in diet-induced atherosclerosis.
Methods: For the initiaton study, LDLR-/- mice were fed a western type diet (WTD) for 6 weeks and received twice
a week i.p. injections with an agonistic BTLA antibody. Mice in the control groups either received PBS or an isotype control antibody. For the progression study, mice were first fed a WTD for 10 weeks after which they received
the same treatment as in the initiation experiment.
Results: Lesion development in mice receiving the agonistic BTLA antibody was significantly lower than in mice
treated with PBS (PBS:2.6±0.8x105 µm2 vs. BTLA:1.5±0.8x105 µm2; p<0.05). A similar trend was observed in mice
treated with the isotype control (Isotype: 2.4±0.9x105 µm2 vs. BTLA; p=0.07). This corresponded with a major decrease in circulating (PBS: 44.2±4.9%, Isotype: 50.6±5.8% vs. BTLA: 24.5±12.0%; p<0.0001) and splenic CD19+
B cells (PBS:29.1±4.2%, Isotype:30.8.±3.6% vs. BTLA:21.1±7.4%; p<0.01 and p<0.001). The antibody specifically
targeted atherogenic follicular B2 cells (picture), while atheroprotective B cells (marginal zone, B1 and B10) were
all increased compared to mice receiving PBS or the isotype antibody. Although the BTLA antibody did not reduce
already established lesions, it signficantly increased the collagen content, indicating a more stable lesion phenotype.
Conclusions: In conclusion, stimulation of the BTLA pathway in experimental atherosclerosis in LDLR-/- mice
reduces lesion development and increases stability of established lesions, presumably by specifically inhibiting
atherogenic B cells, while leaving atheroprotective B cell subsets unaffected.
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P3.014
Differential Effects of Plant-Derived (ALA) and Marine-Derived (DHA) n-3 PUFAs on Human EA.hy926
Endothelial Cell Activation State
Youjia Du1, 3, Carla G. Taylor1, 2, 3, Harold M. Aukema2, 3, Peter Zahradka1, 2, 3
1. Department of Physiology and Pathophysiology, University of Manitoba, Winnipeg, MB, Canada, 2. Department
of Human Nutritional Science, University of Manitoba, Winnipeg, MB, Canada, 3. Canadian Centre for Agri-Food
Research in Health and Medicine, St Boniface Albrechtsen Research Centre, Winnipeg, MB, Canada
Objective: Endothelial cells (ECs) line the inner surface of blood vessels and in the quiescent state play essential
roles in maintaining vascular homeostasis. However, EC activation, which enables cell proliferation, is required
for ECs to participate in beneficial processes such as vessel repair as well as the development of atherosclerosis.
Plant and marine derived n-3 polyunsaturated fatty acids (PUFAs), α-linolenic acid (ALA) and docosahexaenoic
acid (DHA), respectively, exhibit beneficial effects on the cardiovascular system by improving EC function. However, their mechanism of action on ECs is not fully understood. Therefore, this study compared the impact of ALA
and DHA on ECs at the cellular level.
Methods: EA.hy926 cells were grown on Matrigel-coated plates and treated when they were subconfluent with
either ALA or DHA (1-150 μM) for up to 24 h and were assessed for cell viability (CCK assay), cell proliferation
(BrdU assay), lipid droplet formation (Oil Red O staining) and phosphorylated and total p38 mitogen-activated
protein kinase (MAPK) (Western blotting).
Results: DHA reduced cell viability and proliferation in a dose-dependent manner, and induced lipid droplet
formation, while ALA had no effect on these processes. In contrast, both ALA and DHA produced a transient early
(<1 h) activation of stress-activated protein p38 MAPK, but late activation at 8 h was only seen with DHA treatment.
Conclusions: These results indicate that ECs are more sensitive to non-esterified DHA than to ALA. On one
hand, reduction of viability and proliferation by DHA treatment may be beneficial in the context of atherosclerosis,
but not vessel repair or formation. On the other hand, late (8 h) activation of p38 MAPK by DHA may implicate
inflammation and a stress response by endothelial cells. Lipid droplet formation likely has a protective role in the
presence of high levels of circulating DHA or exacerbates the negative effects of DHA. These data suggest that
DHA and ALA affect EC function via distinct mechanisms, thus further studies are warranted to address whether
these PUFAs influence endothelial function positively or negatively in the healthy and atherosclerotic vasculature.
[Funding from the Canadian Institute of Health Research and University of Manitoba Graduate Enhancement of
Tri-Council Stipends]
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P3.015
Docosahexaenoic Acid (DHA) Differentially Activates Mapks and Caspase-3 in Subconfluent and
Confluent Endothelial Cells
Youjia Du1, 3, Carla G. Taylor1, 2, 3, Harold M. Aukema2, 3, Peter Zahradka1, 2, 3
1. Department of Physiology and Pathophysiology, University of Manitoba, Winnipeg, MB, Canada, 2. Department
of Human Nutritional Science, University of Manitoba, Winnipeg, MB, Canada, 3. Canadian Centre for Agri-Food
Research in Health and Medicine, St Boniface Albrechtsen Research Centre, Winnipeg, MB, Canada
Objective: Endothelial cell (EC) quiescence is a key property of healthy endothelium, whereas cell proliferation
is a feature of activated ECs that assist with vessel repair. However, chronic activation leads to EC dysfunction, which contributes to the progression of atherosclerosis. Docosahexaenoic acid (DHA) has been reported to
positively affect cardiovascular disease, however, the mechanisms by which DHA exert its effects in relation to EC
function are not fully understood. Given these beneficial effects of DHA, we hypothesized that DHA would operate through signal transduction pathways such as mitogen-activated protein kinase (MAPK) and caspase-3 that
regulate cellular processes associated with EC proliferation and viability.
Methods: EA.hy926 human ECs were cultured on Matrigel-coated plates and treated with DHA (1-150 μM) for 24
h when they were either subconfluent (growing) or confluent. Viability and proliferation were assessed by CCK-8
and BrdU assays, respectively. Phosphorylated and total p38MAPK, p44/42MAPK and c-Jun N-terminal kinase
(JNK), as well as cleaved and total caspase-3 were assessed by Western blotting after treatment with 125 μM
DHA over 8 h.
Results: DHA ≥125 μM reduced viability of both subconfluent and confluent cells after 24 h, while DHA ≥40 μM
slowed proliferation of both subconfluent and confluent cells. Cleaved caspase-3 was observed only in confluent
cells after treatment with 125 μM DHA. In growing cells, DHA activated p38MAPK at 10 min and 4 h, but activated
p44/42MAPK and JNK only at 4 h. Conversely, DHA treatment of confluent cells stimulated p38MAPK at 10 min,
while p44/42MAPK and JNK phosphorylation occurred at both 10 min and 4 h.
Conclusions: Our study is the first to demonstrate the importance of EC activation in the response to DHA at
the level of MAPKs and caspase-3. The temporally distinct activation of MAPKs suggests a specific sequence of
signals is active in subconfluent, and not confluent, ECs. Furthermore, DHA suppresses DNA synthesis in subconfluent cells, while promoting apoptosis in confluent cells as indicated by the generation of cleaved caspase-3.
These differential EC responses suggest that the beneficial actions of DHA may be influenced by the endothelial
activation state.
[Funding: CIHR, UManitoba GETS Program]

272

Abstracts, XVIII International Symposium on Atherosclerosis, Toronto, Canada, June 9 - 12, 2018

P3.016
Inhibition of eIF4E Phosphorylation Regulates Plaque Composition Without Affecting Atherosclerosis
Development
Talin Ebrahimian1, France Dierick1, David Simon1, Christophe Goncalves1, Nahum Sonenberg2, Sonia V. Del
Rincon1, Stephanie Lehoux1
1. Lady Davis Institute, Montreal, QC, Canada, 2. Goodman Cancer Research Centre, Montreal, QC, Canada
Objective: Eukaryotic initiation factor 4E (eIF4E) plays a key role in the initiation of mRNA translation and its activity is critical for various cellular functions such as proliferation, survival and differentiation. eIF4E is exclusively
phosphorylated on Ser209 by MAP kinase-interacting serine/threonine kinases 1 and 2 (MNK1/2). Recent studies
suggested that MNK kinases are involved in the production of and the cellular response to many inflammatory factors regulating immune cell function. Since immune cells are intimately involved in atherosclerosis development
and progression, we investigated the role of eIF4E activation in atherogenesis.
Methods: LDLR knock-out (-/-) mice were treated for 8 weeks with a selective MNK1/2 inhibitor (SEL201) in
combination with high fat diet. To determine the role of eIF4E phosphorylation in bone marrow (BM)-derived cells,
LDLR-/- mice were lethally irradiated and reconstituted with WT, Mnk1/2- or eIF4E-deficient BM-derived cells prior
receiving a high fat diet for 9 weeks. Plaque size and composition was assessed in the aortic sinus and brachiocephalic artery.
Results: eIF4E phosphorylation determined by western blotting, was efficiently blocked upon treatment with
SEL201. No difference was observed in atherosclerotic plaque size, measured with Oil Red O staining, between
SEL201- and vehicle-treated mice. Plaque smooth muscle cell (alpha-SMA) content did not differ either between
groups. However, SEL201-treated mice displayed a significant increase of 25% in plaque collagen content
measured by Sirius Red staining, suggesting increased plaque stability. Interestingly, flow cytometry and immunofluorescence data indicated a significant 2.5- and 1.8-fold increase in CD45+ and CD3+ cells respectively, within
atherosclerotic plaques of SEL201- vs vehicle-treated mice.
Mnk1/2- or eIF4E-BM deficiency did not have any effect on plaque size, however, in both groups there was modifications in T cell profile as compared to control groups. Para-aortic LN effector memory T cells (CD44+/CD69L-)
and spleen activated CD69+ T cells were significantly increased by respectively 20 and 50% vs controls.
Conclusions: Taken together these data indicate that blockade of eIF4E activation does not affect atherosclerosis development. However, it regulates plaque composition, stability and T cell number and activation.
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P3.017
Physiological Microbial Exposure is Protective Against Atherosclerosis in Mice
Takuo Emoto, Angela Li, Clinton S. Robbins
Peter Munk Cardiac Centre, University Health Network, Toronto, ON, Canada
Objective: Cardiovascular disease remains the leading cause of morbidity and mortality worldwide. Recent
studies have demonstrated that mice housed in specific pathogen free (SPF) condition possess naïve immune
systems and that exposure to a diverse microbial environment can cause the maturation of adaptive immune responses. Our goal is to investigate the effect of physiological exposure to microbes in the development of atherosclerosis and find a mechanism to prevent cardiovascular disease.
Methods: Low Density Lipoprotein receptor knock out (Ldlr-/-) mice were maintained in SPF condition and split into
two groups at 8 weeks of age: one group was kept in SPF condition and the other group was moved into physiological microbial condition, which was made by transferring bedding from pet store. Both groups were placed on a
high cholesterol diet at 10 weeks of age and the formation of atherosclerosis in aortic sinus and arch was assessed after 8 weeks.
Results: Atherosclerotic plaque formation was significantly reduced in Ldlr-/- mice that were exposed to a microbial
environment compared to SPF controls, which was assessed in aortic sinus (Figure) and in aortic arch (p < 0.05).
Physiological exposure to microbes reduced CD68 stained macrophage accumulation in aortic sinus and arch,
while it did not affect circulating monocyte levels and bone marrow hematopoietic stem cells.
Conclusion: The data suggest physiological microbial condition reduced the accumulation of macrophages and
had good effects on the formation of atherosclerosis, although the mechanism should be carefully assessed. Our
results increase translational potential how to prevent cardiovascular disease.
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P3.018
Discovering and Dissecting the Function of Conserved NF-κB Binding Events in the Human Genome
Azad Alizada2, Nadiya Khyzha1, Melvin Khor1, Lina Antounians2, Liangxi Wang2, Alejandra Medina-Rivera3, Minggao Liang2, Huayun Hou2, Michael D. Wilson2, Jason E. Fish1
1. Toronto General Hospital Research Institute, Toronto, ON, Canada, 2. Hospital for Sick Children, Toronto, ON,
Canada, 3. Universidad Nacional Autonoma de Mexico, Juriquilla, QRO, Mexico
Objective: The nuclear factor kappa-light-chain-enhancer of activated B cells (NF-κB) transcription factor plays a
prominent role in inflammation and contributes to the development of atherosclerosis. Genome-wide DNA binding assays of the human NF-κB subunit RELA (p65) have revealed tens of thousands of NF-κB binding sites and
hundreds of target genes. However, the function of individual RELA binding sites and the extent to which NF-κB
occupancy and function is conserved across mammals are not well understood.
Methods: To better understand the function of NF-κB we characterized the genome-wide binding of RELA in
primary vascular endothelial cells (ECs) isolated from the aortas of human, mouse and cow. ECs were stimulated
acutely with the pro-inflammatory cytokine tumor necrosis factor alpha (TNFA) and we profiled RELA occupancy,
open chromatin, select histone modifications, and RNA expression.
Results: We found ~5000 RELA binding events conserved across all three species and these highly conserved
human binding events were enriched for genes controlling vascular development, apoptosis, and pro-inflammatory responses. Approximately 2000 of these highly conserved RELA binding events were also shared across multiple human cell types, revealing a conserved core of robustly bound NF-κB sites. These NF-κB binding sites were
also prominent components of ~40 inflammation-induced super-enhancers (SE) common to several tissues. To
gain insight into the function of individual conserved NF-κB binding sites we focused on the inflammation-induced
SE proximal to the monocyte recruiting chemokine CCL2, which we detected as a SE in all three species and
across multiple cell types. We tested the functional significance of six conserved RELA binding sites comprising
this SE using CRISPR/Cas9 genome editing. We found that only deletion of the most proximal upstream RELA
binding site could abolish the induction of CCL2 upon TNFA treatment. This site also contains a disease associated
variant that can modulate CCL2 induction.
Conclusions: Overall, our comparative genomics assessment of NF-κB binding gives new insight into NF-κB
biology and the function of conserved transcription factor binding events within mammalian super-enhancers.
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P3.019
Ex-vivo Culture System as a Model to Study the Molecular and Cellular Mechanisms in Internal Mammary
Arteries
Maria Lombardi1, Simona Seminati2, Marco Piola2, David Ferrara1, Gianfranco B. Fiore2, Ottavio Alfieri1, Monica
Soncini2, Chiara Foglieni1
1. IRCCS San Raffaele Scientific Institute, Cardiovascular Research Area, Milano, Italy, 2. Politecnico di Milano,
Dept. of Electronics, Informatics and Bioengineering, Miano, Italy
Objective: The internal mammary arteries (IMA) are grafts of choice for coronary artery bypass because of their
superior graft patency vs. other vessels. A better knowledge of cellular and molecular mechanisms at the base of
why IMA is not prone to plaque development is important for the prevention of atherosclerosis in native arteries.
Ex-vivo culture systems (EVCS) investigating graft adaptation have been successfully designed, engineering and
applied to saphenous veins, never to IMA due to the small dimension of the latter (external diameter 3-8.5mm for
saphenous veins, <3mm for IMA).
Our aim was to design and realize a miniaturized, compact and automated ex-vivo EVCS providing a reliable
model to study human IMA responses under controlled flow conditions that enable stimulation patterns reproducing those at the grafted artery site.
Methods: Conceptually new EVCS prototype and a tool for IMA mounting in sterile conditions were engineered/
tested in standard incubator at 37˚C, overnight (Figure A, B). Cryosections from post-experiment frozen IMA (n=4)
were analyzed by histology and confocal microscopy.
Results: EVCS was characterized by miniaturized culture chambers hosting native IMA segments of about 15mm
length, kept under perfusion at a constant flow rate of about 40ml/min to the IMA luminal side. In this preliminary
experimental setting the IMA external side remained in static condition, immersed into sterile medium separated
from that flowing inside the vessel. Perfusion of fluoresceinated dextrans demonstrated the absence of leakage
in ex-vivo experiments with IMA in EVCS. Hematoxylin/eosin and labelling of αSmooth-Muscle Actin, SM22, von
Willebrand Factor, CD31 verified preservation of IMA morphology, absence of dissecation signs, and endothelial
layer presence (Figure C,D).
Conclusions: Preliminary results indicated the EVCS suitability to comply with IMA size, and the IMA resistance
to flow rate analogous to that of the coronary district. EVCS may represent a model for functional and/or local
therapy-aimed studies on IMA.
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P3.020
Dietary Oxidized Lipids Deferentially Modulate Inflammation
Chinedu Ochin, Mahdi Garelnabi
University of Massachusetts, Lowell, MA, USA
Objective: To study the effect of Dietary oxidized lipids intake on inflammation
Methods: Liver tissue from C57BL6 wildtype mice feed chow supplemented with oxidized linoleic acid (OxLA)
9mg and 18mg were analyzed for genes modulating inflammation in hepatocytes. RNA from these liver samples
were extracted with Trizol, assessed for purity by agarose gel electrophoresis and quantified using fluorometry.
cDNA was synthesized from total extracted RNA and subsequently used for qRT-PCR analysis. Gene expression
levels of PON1, SOCS, NFKb, HNF1a, TNF and IL-6 genes were measured and normalized by GAPDH gene.
Experiments were performed in triplicates and the difference between means was determined using a student’s
T-test with a p value of <0.05 accepted as statistically significant.
Results: Mice feed a diet supplemented with oxidized linoleic acid (OxLA) showed down regulation of PON-1
gene expression levels. SOCS gene expression activity was markedly elevated with increased OxLA concentration intake. NFKb gene expression levels were down regulated with the OxLA intake. IL-6 and TNF gene expression levels were differentially expressed among the study groups compared to the controls.
Conclusions: PON1 is known for its anti-inflammatory and antioxidant roles, thus its decreased levels could
indicate that oxidized lipids may modulate PON1 and associated genes and plasma molecules known to be
protected by the antioxidant effect of PON1. Elevated levels of SOCS gene expression with higher OxLA concentration demonstrate pro-inflammatory effect of OxLA. In summary, the study demonstrates that OxLA differentially
modulates inflammation.
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P3.021
Hypertension Dysregulates Leptin and Adiponectin Synthesis in Vascular Smooth Muscle Cells
Crystal M. Ghantous1, Rima Houri1, Zeina Radwan1, Rana Ghali1, Ramzi Sabra1, Asad Zeidan2
1. American University of Beirut, Beirut, Lebanon, 2. Qatar University, Doha, Qatar
Objective: Hypertension induces atherosclerosis, vascular hypertrophy, and cardiac hypertrophy and is associated with dysregulated plasma levels of the adipokines leptin and adiponectin (APN). Leptin is an obesity-associated hormone that induces atherosclerosis and vascular smooth muscle cell (VSMC) hypertrophy when its levels
are pathologically high. APN is a cardioprotective hormone that has anti-atherosclerotic and anti-hypertrophic
actions. Both leptin and APN are best known to be synthesized by adipocytes, but little is known about whether
they are produced by VSMCs. The aim of this research is to examine whether leptin and APN are synthesized by
VSMCs and whether their expression is affected by hypertension.
Methods: To mimic hypertension, rat portal veins (RPVs) were mechanically stretched (with 1.2 gr weights due
to the force-length relationship and the longitudinal orientation of the VSMCs), while aortas were treated with
exogenous angiotensin II (1 µM) in ex-vivo organ culture models. The in vivo rat model of angiotensin II-infusion
was also used to deliver angiotensin II at a dosage of 0.8 mg/kg/day for 14 days. Western blot and immunohistochemistry were performed to evaluate leptin and APN expression in VSMCs. The mRNA expression of APN and
its receptors Adipo R1, Adipo R2, and T-cadherin was examined using real-time PCR.
Results: Mechanically stretching the RPV for 24 hours induced a significant increase in leptin and significant
reduction in APN expression in VSMCs compared to unstretched RPVs. APN mRNA expression significantly
decreased in a time-dependent manner after 6, 15, and 24 hours of stretch, whereas Adipo R1, Adipo R2, and
T-cadherin mRNA expression increased significantly after 15 and 24 hours of mechanical stretch. Exogenous
angiotensin II for 24 hours increased leptin and decreased APN significantly in the VSMCs of the aorta in the exvivo organ culture model. Similar findings were observed in the in vivo model of angiotensin II-infusion for 14 days
in the VSMCs of both the RPV and aorta.
Conclusions: Leptin and APN are produced at the site of VSMCs, and their synthesis is significantly increased
and decreased respectively in response to hypertension, perhaps mediating hypertension-induced atherosclerosis
progression.
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P3.022
SIRT1 Delays Blood Flow Recovery Following Hindlimb Ischemia in Vascular Smooth Muscle Cell-Specific
SIRT1-Tg Mice
Yong-Qing Dou, Mei Han
Key Laboratory of Medical Biotechnology of Hebei Province, Department of Biochemistry and Molecular Biology,
College of Basic Medicine, Hebei Medical University, Shijiazhuang, China
Objective: Ischemia-induced angiogenesis and arteriogenesis are critical for blood flow recovery. This study
aimed to investigate the role of SIRT1 in neovascularization.
Methods: Blood flow recovery was measured by PeriCam PSI imaging system. HIF-1α activity and interaction
with SIRT1 were detected by ChIP assay, luciferase reporter gene and immunoprecipitation. RNA immunoprecipitation assay, RNA pull-down assays, and in situ hybridization were used to elucidate the mechanism of circZFP609 inhibiting angiogenesis.
Results: We showed a delayed blood flow recovery in smooth muscle cell (SMC)-specific human SIRT1 transgenic (Tg) mice compared with wild type (WT) mice following femoral artery ligation. The density of capillaries and
arterioles in the ischemic gastrocnemius of SIRT1-Tg mice were significantly decreased compared with WT mice.
In in vivo the Matrigel plugs and whole retinal analysis, we showed that SMC-specific overexpression of SIRT1
inhibited angiogenesis. The expression of PDGF-BB and ERK activation were decreased in the ischemic gastrocnemius of SIRT1-Tg mice. Furthermore, overexpression of SIRT1 distinctly reduced hypoxia-induced PDGFBB mRNA transcription via inhibition of HIF-1α binding to PDGF-BB gene in VSMCs. We found that HIF-1α was
inactivated by SIRT1-dependent deacetylation, leading to damage of arteriogenesis.
Angiogenesis is a prerequisite for arteriogenesis. We showed that the conditioned culture media of VSMCs from
SIRT1-Tg mice inhibited proliferation and migration of HUVECs and the primary endothelial cells from WT mice.
The expression of circ-ZFP609 was distinctly increased in the endothelial cells treated with the conditioned culture
media of SIRT1-Tg VSMCs under hypoxia. Moreover, we found that HIF-1α interacted with circ-ZFP609 derived
from SIRT1-Tg VSMCs and was retained in the cytoplasm, resulting in the inhibition of VEGFA gene transcription.
Conclusions: Our findings suggest that activation of SIRT1 results in a delayed blood flow recovery after hindlimb ischemia. Overexpression of SIRT1 suppresses the arteriogenesis through blockade of HIF-1α-mediated expression of PDGF-BB in VSMCs. Subsequently, circ-ZFP609 derived from SIRT1-Tg VSMCs inhibits angiogenesis
through its interaction with and inhibition of HIF-1α activating VEGFA gene transcription in endothelial cells.
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P3.023
ESDN Regulates Neointima Hyperplasia Through Modulation of Platelet-derived Growth Factor receptor-β
Endocytosis in Vascular Smooth Muscle Cells
Zeqi Meng, Xiaoning Liu, Yongqing Dou, Shuai Wang, Qi Feng, Mei Han, Lei Nie
Hebei Medical University, Shijiazhuang, China
Objective: Phenotype switch of vascular smooth muscle cell (VSMC) is a common pathological change in
vascular remodeling diseases. Platelet-derived growth factor receptor β (PDGFR-β), a receptor tyrosine kinase
activated by PDGF, triggers receptor phosphorylation and endocytosis, and promotes VSMCs proliferation in the
arterial wall, which plays a key role in the development of neointima hyperplasia. Endothelial and smooth muscle
cell-derived neuropilin-like protein (ESDN) is a transmembrane protein initially cloned from human coronary artery.
Other groups as well as ours have previously demonstrated that ESDN expression is upregulated in remodeling
arteries. We hypothesized that ESDN may regulate neointima hyperplasia through modulating PDGF signaling
and PDGFR-β endocytosis in VSMCs.
Methods: To address this question, we generated VSMC conditional knockout mice using Tagln-Cre mice and
Esdnflox/flox mice. The intimal hyperplasia model was prepared by the ligation of common carotid artery under the
microscope.
Results: To compare with the control littermates, the intimal hyperplasia significantly increased in the carotid
arteries of Esdn condition knockout mice (Fig.1). Compared with the WT group, SM α-actin and SM22α, the contractile phenotypic marker genes expression were decreased, while osteopontin (OPN), the synthetic phenotypic
marker gene expression was increased in isolated aorta of Esdn-/- mice at different time points after ligation. To
illuminate the molecular mechanism, VSMCs were isolated from the aorta of WT or Esdn-/- mice, following treatment with PDGF (10 ng/mL). Western blot and immunoprecipitation assay showed that ESDN knockout increased
PDGFR-β endocytosis and recycling to plasma membrane in VSMCs. Confocal microscopic imaging showed the
ESDN knockout affected colocalization of PDGFR-β with EEA-1 or Rab4 through modulating the movement of the
cortical actin filament network below the cell membrane, which involved in variety of cellular processes including
PDGFR-β trafficking.
Conclusions: ESDN may be a potentially therapeutic target for the treatment of cardiovascular diseases based
on the regulating of PDGFR-β activity.
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P3.024
Extracellular Vesicles Can Be Friends or Foes in Atherosclerosis-related Lymphatic Dysfunction
Gabriel Jean1, 2, Andreea Milasan1, 2, Éric Boilard3, Carl Fortin1, Catherine Martel1, 2
1. Institut de Cardiologie de Montréal, Montreal, QC, Canada, 2. Université de Montréal, Montreal, QC, Canada,
3. Centre de Recherche du Centre Hospitalier Universitaire de Québec, Department of Infectious Diseases and
Immunity, Québec, QC, Canada
Objective: Atherosclerosis is characterized by the accumulation of cholesterol in the artery wall, thus triggering
an inadequate immune response in which cell activation and apoptosis play a crucial role, often resulting in the
formation of submicron particles called extracellular vesicles (EVs). Different cell types such as endothelial cells,
platelets and red blood cells, can produce EVs that are found in atherosclerotic lesions and are associated with
endothelial dysfunction and the subsequent progression of atherosclerosis. As we have reported that plaque
cholesterol preferentially travels through the lymphatic vessels located in the adventitia of the artery wall to get out
of the atherosclerotic lesion, we now hypothesize that the massive accumulation of EVs in the artery wall could be
simultaneously a cause and a consequence of the poor clearance by the adventitial lymphatic vessels. We have
reported for the first time that EVs of heterogeneous origins and analogous to their composition in blood and in
the atherosclerotic plaque are present in lymph, and that these small vesicles were even more abundant in atherosclerotic mice. We now want to investigate whether and how EVs can affect lymphatic endothelial cell (LEC)
integrity.
Methods: LECs were first treated with physiological concentrations of platelet-derived and red blood cell-derived
EVs, and their binding capacity and clearance was assessed by flow cytometry and immunofluorescence microscopy. LEC viability, migration capacity and apoptosis were assessed and specific lymphatic integrity markers were
measured.
Results: Whereas both types of EVs were uptaken by LECs, red blood cell-derived EVs decreased LEC viability
and migration, and caused an increase in apoptosis, while platelet-derived EVs had no significant effect on LEC
viability and apoptosis, but decreased their migration.
Conclusions: Our results suggest that the effect of EVs on LEC integrity depends on their cellular origins: red
blood cell-derived EVs would disrupt lymphatic function while platelet-derived EVs would rather protect LEC integrity. Altogether, we believe that this project will be a great asset in understanding the specific mechanisms that
contribute to lymphatic function modulation in patients with atherosclerosis.
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P3.025
Cholesterol-Enriched Macrophages Shed Cholesterol Microdomains Into the Extracellular Matrix
Xueting Jin1, Emilios K. Dimitriadis2, Neta Varsano3, Lia Addadi3, Howard S. Kruth1
1. Experimental Atherosclerosis Section, National Heart, Lung, and Blood Institute, National Institutes of Health,
Bethesda, MD, USA, 2. Scanning Probe Microscopy Unit, National Institute of Biomedical Imaging and Bioengineering, National Institutes of Health, Bethesda, MD, USA, 3. Department of Structural Biology, Weizmann Institute
of Science, Rehovot, Israel
Objective: Using unique mAb 58B1, we have identified ordered molecular arrays of cholesterol, cholesterol
microdomains, within the extracellular matrix of atherosclerotic plaques. In vitro studies have shown that cholesterol-enriched human macrophages deposit these cholesterol microdomains into the extracellular matrix mediated
by ABCA1. The purpose of this study was to learn more about how extracellular cholesterol microdomains are
deposited.
Methods: To track the movement of cholesterol, AcLDL with incorporated fluorescent BODIPY-cholesterol (BC)
linoleate was incubated with human macrophages. Cholesterol microdomains were immunolocalized with mAb
58B1, and examined by atomic force microscopy.
Results: After 24 hours, BC was observed in both plasma membrane and intracellular cholesterol pools known to
include lysosomes. Immunolabeling with mAb 58B1 showed macrophages deposited cholesterol microdomains,
but no BC, into the extracellular matrix. This excludes the possibility that lysosomal exocytosis of cholesterol was
the source of the extracellular cholesterol microdomains, as BC should accumulate together with cholesterol
microdomains, although cholesterol microdomains themselves would not be expected to contain BC as discussed
below.
Atomic force microscopy indicated a plasma membrane origin for the extracellular cholesterol microdomains by
showing irregularly shaped material detaching from the plasma membrane of the cholesterol-enriched macrophages, and accumulating in the extracellular matrix surrounding the macrophages.
The fact that BC is present in the plasma membrane but did not enter extracellular cholesterol microdomains
gives further insight as to the possible source of cholesterol generating extracellular cholesterol microdomains.
Mab 58B1 labels cholesterol microdomains in which cholesterol molecules pack hydrophobic tail-to-tail across the
bilayer forming pure cholesterol bilayers. Due to steric hindrance, the attachment of BODIPY fluorophore to the
hydrophobic tail region of cholesterol would prevent BODIPY-cholesterol from forming cholesterol bilayers within
the plasma membrane. Thus, it is likely that plasma membrane bilayer cholesterol microdomains are the source of
macrophage deposited cholesterol microdomains.
Conclusions: Our findings indicate that macrophages use extracellular deposition of cholesterol as a mechanism
to help maintain plasma membrane cholesterol homeostasis. Furthermore, recognition that macrophages shed
cholesterol microdomains into the extracellular matrix is important to our understanding of extracellular buildup of
cholesterol in atherosclerosis.
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P3.026
Down-regulation of TLR-induced Pro-inflammatory Responses by Oxidized LDL Loading of Macrophages
Jenny Jongstra-Bilen1, 2, 3, Pei Yu1, 2, Kenneth Ting1, 2, Saraf Karim1, 2, 4, Myron I. Cybulsky1, 2, 3
1. Toronto General Hospital Research Institute, University Health Network, Toronto, ON, Canada, 2. Department
of Immunology University of Toronto, Toronto, ON, Canada, 3. Department of Laboratory Medicine and Pathobiology, University of Toronto, Toronto, ON, Canada, 4. Department of Human Biology, University of Toronto, Toronto,
ON, Canada
Objective: Hypercholesterolemia is a key risk factor for atherosclerosis and accelerates the uptake of native and
oxidized LDL (oxLDL) by macrophages, resulting in the formation of foam cells in the artery wall intima. Inflammation accompanies macrophage foam cell formation, yet the relationship between macrophage lipid loading
and their response to inflammatory stimuli remains elusive. We investigated the effects of oxLDL loading on proinflammatory gene expression in macrophages.
Methods: Thioglycollate elicited peritoneal macrophages were harvested on day 4. Gene expression was determined by qPCR. Transcription was assessed by measuring the levels of precursor mRNA (hnRNA) with qPCR.
NF-κB reporter activity was measured by luciferase assays. Western blotting was used to evaluate the levels of
NF-κB signaling by IκB degradation, p65-Ser536 phosphorylation and MAPK signaling by phosphorylation of ERK,
p38-MAPK and JUNK. p65/RelA-ChIP was performed after cells were fixed with formaldehyde followed by the
cross-linker DSG using anti-p65 antibodies or control IgG coupled to Dynabeads protein A.
Results: Loading with oxLDL did not modulate the expression of pro-inflammatory genes in unstimulated peritoneal macrophages. Stimulation by Toll-like receptor 4 (TLR4) (LPS), TLR3 (pI:C), TLR2 (Pam3CSK4) and TLR9
(CpG) dramatically induced pro-inflammatory gene expression and loading with oxLDL inhibited the induction
of a subset of genes (e.g., IL-1β, IL-6, CCL5). The negative regulatory effect of oxLDL loading on LPS-induced
gene expression was at the level of transcription. LPS-induced NF-κB-reporter activity and intracellular signaling
by NF-κB and MAPK pathways were comparable in oxLDL-loaded and wild type macrophages. In spite of this, in
ChIP assays, the binding of p65/RelA (the prototypic NF-κB family member) to the IL-6 and CCL5 promoters was
reduced by oxLDL loading.
Conclusions: Overall, our study showed that oxLDL loading of macrophages negatively regulates transcription
of a subset of TLR-induced pro-inflammatory genes and implicated epigenetic mechanism(s) such as histone
deacetylase (HDAC) activity. We are currently investigating whether oxLDL loading alters LPS-induced chromatin accessibility that correlates with down-regulation of p65/ReA binding to promoters and enhancers as well as
mRNA expression by utilizing genome-wide approaches (ATAC-seq, RelA-ChIP-seq and RNA-seq). We are also
investigating whether oxLDL loading reprograms LPS-induced changes in macrophage metabolism.
Funded by CIHR
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P3.027
Absence of RIP3 Reduces Atherosclerotic Progression in Type 1 Diabetes
Denuja Karunakaran, Michele Geoffrion, Leah Susser, Katey Rayner
University of Ottawa Heart Institute, Ottawa, ON, Canada
Objective: Patients suffering from Type 1 diabetes (T1D) have increased risk of developing atherosclerosis. T1D
is a chronic autoimmune metabolic disease characterized by a deficiency in insulin secretion and hyperglycemia,
promoting oxidative stress and low-grade inflammation in part via advanced glycation end products (AGE). Recently, we and others showed that necroptosis, a newly defined pro-inflammatory programmed cell death, drives
advanced atherosclerosis. Given that diabetes accelerates inflammation and atherosclerosis, we hypothesized that
hyperglycemia may exacerbate macrophage necroptosis to drive atherosclerotic lesion formation.
Methods: Male Ldlr-/- mice were lethally irradiated, transplanted with bone-marrow from WT or Rip3-/- mice and
then administered streptozotocin (STZ) or vehicle daily for 5 days to induce T1D, prior to being fed a western diet
for 6 wks.
Results: As expected, STZ-treated WT BMT Ldlr-/- mice had a marked increased in atherosclerotic aortic lesion
area compared to non-diabetic mice (1.08%±0.30 vs 2.13%±0.45). which was blunted in Rip3-/- BMT Ldr-/- mice
(arch: 49% reduction, sinus: 54% reduction, p<0.05). Bone marrow derived macrophages (BMDMs) cultured
in high glucose (HG) increased cell death in response to necroptotic stimuli (oxidized LDL +/- caspase inhibitor
zVAD) relative to those cultured in low glucose (LG). Further, the addition of recombinant s100A8/9, a soluble
AGE markedly amplified oxLDL-induced death in HG cultured BMDMs with minimal effects on LG cultured BMDMs, suggesting that pro-inflammatory AGEs released in diabetes can augment macrophage cell death. Further,
the increased cell death induced by oxLDL+S100A8/9 was inhibited by a necroptotic inhibitor, Nec-1, or in Rip3-/BMDMs cultured in HG. Mechanistically, treatment of BMDMs cultured in HG with oxLDL+s100A8/9 increased the
expression of Rip3 and Mlkl (~5-fold and ~2-fold) which may drive necroptotic cell death during hyperglycemia.
Conclusions: Deletion of Rip3 markedly halts atherosclerotic progression in a STZ-induced T1D mouse model
by inhibiting macrophage necroptosis induced by both atherogenic ligands (oxLDL) and soluble AGE products
(s100A8/9).
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P3.028
Smooth Muscle Cell Migration and Polarization in Response to Vascular Injury
Shiemaa Khogali, Laura-lee Caruso, Craig Simmons, Michelle P. Bendeck
University of Toronto, Toronto, ON, Canada
Objective: Smooth muscle cells (SMCs) migration and proliferation contribute to the intimal thickening observed
in atherosclerosis, restenosis and bypass graft failure. In migrating cells in vitro, the microtubule-organizing centre
(MTOC) is located in front of the nucleus (front-polarized). But in response to injury in vivo, neointimal SMCs are
rear-polarized. This polarization pattern also persisted in vitro in wound healing assays (Silverman-Gavrila et al,
2011). We do not know if rear polarization affects migration nor how it is induced. Following injury, SMCs migrate
to reach the intima where they experience high levels of shear stress imposed by blood flow. The objectives are to
assess if shear stress induces rear polarization and to examine the effects on migration.
Hypothesis Shear stress induces MTOC rear polarization in migrating SMC and alters cell migration.
Methods: Post-confluent layers of medial SMCs were subjected to a wound healing assay and incubated under
static or flow conditions (12 dyn/cm2) in parallel plate flow chambers for 6 hours. Wound edge cells were fixed and
stained for MTOC, microtubules and nuclei and imaged using confocal microscopy using z-sections.
To examine migration, medial and neointimal SMCs were subjected to a wound healing assay which was captured
using live imaging over 24 hours.
Results: Confocal microscopy analysis of cells under flow and static conditions showed a significant reduction in
the number of front-polarized cells under flow (48%) compared to static conditions (64%).
The results of the live migration assay showed that neointimal SMCs migrated to cover the wound area at a rate
of 26,937.8 μm2/hr, which was significantly higher than that of medial SMCs migrating at 11,718.5 μm2/hr.
Conclusions: Shear stress can alter MTOC polarization in migrating SMCs and rear polarization in neointimal
SMCs is accompanied by a faster migration. This project aims to better understand SMC polarization and migration following vascular injury.
Funding: NSERC, NSERC-PGSD
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P3.029
Regulation of CCL2 Expression in Vascular Endothelial Cells by a Long Noncoding RNA
Nadiya Khyzha4, 5, 6, Melvin Khor4, 5, 6, Ulf Hedin1, Lars Maegdefessel2, Michael D. Wilson3, Jason E. Fish4, 5, 6
1. Department of Molecular Medicine and Surgery, Karolinska Institute, Stockholm, Sweden, 2. Department
of Medicine, Karolinska Institute, Stockholm, Sweden, 3. Genetics and Genomy Biology, The Hospital for Sick
Children, Toronto, ON, Canada, 4. Toronto General Research Institute, University Health Network, Toronto, ON,
Canada, 5. Department of Laboratory Medicine and Pathobiology, University of Toronto, Toronto, ON, Canada, 6.
The Heart and Stroke/Richard Lewar Centre of Excellence, Toronto, ON, Canada
Objective: Vascular inflammation is a critical driver of chronic diseases such as atherosclerosis. A network of NFκB-dependent leukocyte adhesion molecules and chemokines are induced in endothelial cells (ECs) in response
to inflammatory mediators. This includes chemokine (C-C motif) ligand 2 (CCL2), which contributes to atherosclerosis by recruiting monocytes to the endothelium. Recently, long noncoding RNAs (lncRNAs) have been implicated
in regulating gene expression through epigenetic mechanisms, but lncRNAs remain poorly studied in the context
of vascular inflammation and NF-kB pathway regulation. LncRNAs are frequently retained in the nucleus where
they interact with chromatin remodelling complexes to modulate the expression of neighboring protein-coding
genes. Hence, identifying NF-kB-regulated neighboring mRNA-lncRNA pairs in vascular endothelial cells may
uncover functional lncRNAs that play a role in fine-tuning the expression of their neighboring inflammatory genes.
Methods: The Arraystar human lncRNA microarray V3 was employed to identify differentially expressed lncRNAs
and mRNAs in ECs stimulated with the pro-inflammatory cytokine, IL-1β. Real-time PCR was used to assess
lncRNA and mRNA expression. lncRNAs transcript levels were reduced using small interfering RNA (siRNA) and
antisense oligonucleotides (GapmeRs).
Results: Neighboring IL-1β-regulated mRNA-lncRNA pairs demonstrated a larger magnitude of mRNA induction than mRNAs lacking a neighboring lncRNA. This phenomenon was associated with shared regulatory elements and localization within the same topologically associated domain. Follow-up analysis was performed on the
nuclear-enriched, lncRNA-CCL2, which is transcribed through a super-enhancer near CCL2. Both lncRNA-CCL2 and
CCL2 responded to the same inflammatory stimuli. Similar to CCL2, lncRNA-CCL2 transcript was elevated in unstable
human atherosclerotic plaques. Knockdown of lncRNA-CCL2 decreased CCL2 mRNA levels in multiple EC cell lines,
but had no effect on other inflammatory genes or distal CCL genes.
Conclusions: Our approach has uncovered neighboring IL-1β-regulated mRNA-lncRNA pairs and identified a
novel functional lncRNA, lncRNA-CCL2.
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P3.030
Hypoxia Potentiates MMP-2 Expression in Human Carotid Atherosclerotic Plaques and Human
Macrophages
Pankaj Kumar1, Shaneen Teece1, Kyoo Yoon Choi1, Belma Kamencic1, Cadence Macpherson1, David Kopriva2,
Josef Buttigieg1
1. University of Regina, Regina, SK, Canada, 2. Department of Surgery, Regina Qu’Appelle Health Region, College of Medicine, University of Saskatchewan, Regina, SK, Canada
Objective: Atherosclerosis is a disease, characterized by the narrowing of the lumen due to plaque buildup in the
arterial walls. Stroke symptoms occur when the atherosclerotic plaque ruptures and forms thrombus, causing material to embolize into the cerebral circulation. For years, there has been speculations that matrix metalloproteinases (MMP) expression in macrophages might play a role in plaque stability, however, which MMP is responsible
and what initiates this relationship is currently not known. To address this gap, we sought to determine the potential role of [O2] in macrophage MMP activation in both human atherosclerotic plaques and human macrophages.
Methods: Carotid artery plaques (twenty-three symptomatic and thirteen asymptomatic) and blood (seventeen
symptomatic and eight asymptomatic) were obtained from carotid endarterectomy patients and relative changes
in MMP levels were measured by QPCR. The protein levels of MMP-2 was analyzed by Western blots. Cellular
localisation of MMP-2 in atherosclerotic carotid plaques were examined by immunohistochemistry (IHC). To investigate the mechanism of MMP-2 production, in-vitro differentiated human macrophages THP-1 cells were exposed
to hypoxic conditions and protein levels of HIF-1α and MMP-2 were analyzed. Finally, effects of reoxygenation in
hypoxic THP-1 cells were determined.
Results: Our major results were (i) Symptomatic patients had significantly lower expression levels of MMP-2
mRNA in plaques compared to asymptomatic plaques, however there was a significant increase in MMP2 mRNA
in blood (ii) Protein levels of MMP-2 were significantly high in both plaques and blood of symptomatic patients. iii)
IHC confirmed that MMP-2 were co-localized to macrophages iv) in-vitro studies suggest that the hypoxic conditions significantly increased MMP-2 production, and v) Activation of MMP-2 was retained post-reoxygenation.
Conclusions: These findings suggest that there is a strong association between hypoxic events and MMP-2
expression in both macrophages and carotid atherosclerotic plaques. MMP-2 could also be a potential therapeutic
target not only for plaque stabilization but also as a biomarker for vulnerable atherosclerotic plaques in blood.
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P3.031
Scavenger Class B Type 1 Knockout Mice Develop Extensive Diet-Induced Aortic Sinus and Coronary
Artery Atherosclerosis in an Age-Dependent Manner
Samuel K. Lee, Mark T. Fuller, Bernardo L. Trigatti
McMaster University, Hamilton, ON, Canada
Objective: Coronary artery (CA) atherosclerosis is the most common cause of cardiovascular disease-related
death worldwide. Knockout (KO) of scavenger receptor class B type 1 (SR-B1) in mice with atherogenic mutations
results in aortic sinus and occlusive CA atherosclerosis, myocardial infarction (MI), and early death. However,
the effects of age on CA atherosclerosis development in mice has not been examined. Here, we tested if SR-B1
single KO mice fed an atherogenic diet developed aortic sinus and CA atherosclerosis, and examined the effects
of age on the degree of CA atherosclerosis and survival.
Methods: SR-B1 KO mice between 12-52 weeks old were fed a high-fat, high-cholesterol, cholate-containing
atherogenic diet for 20 weeks or until they exhibited ruffled coat, hunched posture, lethargy and labored breathing (endpoint), at which point they were humanely euthanized. Hearts were harvested and cryosectioned, and the
composition of plaques in the aortic sinus and coronary arteries were analyzed histologically.
Results: SR-B1 KO mice fed the atherogenic diet for 20 weeks, starting at 12 weeks of age, did not exhibit overt
signs of illness or early death. However, 24-52-week-old SR-B1 KO mice fed the atherogenic diet displayed overt
signs of illness and reached endpoint after 4-17 weeks, such that the feeding period required to reach endpoint
was inversely proportional to their age at the start of the diet. The 12-week-old SR-B1 KO mice developed extensive aortic sinus atherosclerosis with occasional CA atherosclerosis, whereas the 24-52-week-old SR-B1 KO mice
developed extensive CA atherosclerosis. Surprisingly, however, plaque sizes in the aortic sinus were substantially
smaller than those of the 12-week-old SR-B1 KO mice.
Conclusions: SR-B1 KO mice fed the atherogenic diet exhibit extensive CA atherosclerosis and reduced survival in an age-dependent manner. Furthermore, the levels of CA atherosclerosis do not correlate with the extent
of aortic sinus plaque formation, suggesting that aortic sinus atherosclerosis may not be a good predictor of CA
atherosclerotic plaque development. Therefore, older-aged SR-B1 KO mice fed the atherogenic diet can be used
as a model of widespread experimental atherosclerosis, especially to analyze extensive CA atherosclerosis and
MI without having disrupted mechanisms for LDL and VLDL clearance from the blood.
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P3.032
Perivascular Adipose Tissue and Thrombus Formation: ex-vivo Study on Internal Mammary Artery
Maria Lombardi1, Patrizia Marchese2, David Ferrara1, Zaverio M. Ruggeri2, Chiara Foglieni1
1. Cardiovascular Research Area, IRCCS San Raffaele Scientific Institute, Milano, Italy, 2. Department of Molecular Medicine, The Scripps Research Institute, La Jolla, CA, USA
Objective: Acute thrombosis in atherosclerotic coronary artery disease is a major cause of death. Obesity is associated with thrombosis, and not only perivascular adipose tissue (PVAT) affects vascular homeostasis in pro/
anti-inflammatory way through a crosstalk with anatomically neighboring blood vessels, but signs of vascular
instability including overt thrombosis were observed within human pericoronary PVAT.
Information on the role of PVAT surrounding human internal mammary artery (IMA), elective vessel for coronary
artery bypass grafting, in thrombus formation is scanty.
Methods: We have investigated the thrombogenicity of PVAT from IMA of patients with BMI>30 and/or dyslipidemia.
IMA (n=6), surgical waste, were snap-frozen and sectioned. Thrombus formation over tissue was evaluated exvivo under flow (Figure) conditions using healthy volunteer blood drawn into citrate-based anticoagulant. Recalcified blood was perfused over cryosections at constant flow velocity and 37˚C. Volume of platelet aggregates and
fibrin deposited onto the tissue was analyzed in real-time by confocal videomicroscopy. Serial cryosections of IMA
were submitted to immunofluorescence vs. cellular and extracellular matrix components, and molecules important
for coagulation [tissue factor (TF), fibrin(ogen)].
Results: Platelets and fibrin deposition over PVAT was significantly lower than over intima layer (p= 0.0155
for platelets, p= 0.038 for fibrin) but comparable to that over media and adventitia layers. Confocal microscopy
of IMA cryosections demonstrated a heterogeneous presence of tissue TF, fibrin(ogen), laminin on PVAT. The
blockade of coagulation pathways by adding to blood either anti-human TF (aTF) monoclonal antibody, or an
antibody blocking factor XI activation (aFXI), reduced fibrin deposition over PVAT (p=0.0023 for aTF, p=0.01 for
aFXI). Whether this difference plays a role in the paracrine crosstalk PVAT-artery involving TF derived from PVAT
requires further investigation.
Conclusions: Preliminary data suggest that PVAT may support thrombus formation involving both TF and contact
phase coagulation pathways.
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P3.033
Atherosclerosis Kisses Diabetes -- Regulation of eNOS and its ceRNA
Huizhen Lv
Tianjin Medical University, Tianjin, China
Objective: To investigate the effects of competing endogenous RNAs on endothelial NO synthase (eNOS) mRNA
and the underlying mechanisms.
Methods: Bioinformatics were used to identify potential miRNAs and ceRNA of eNOS;
RNA extraction and real-time PCR were used to analyze human samples and HUVECs;
RNA interference and luciferase activity Assay were used to validated the cross-talk between eNOS and IRS2；
NO production measurement and western blot were used for the function assay.
Results: Our bioinformatic analysis revealed 3 highly-expressed eNOS-targeting miRNAs (miR-15b, -16 and
-30b) in human endothelial cells (ECs). Among the 1103 mRNAs targets of these 3 miRNAs, 15 mRNAs share a
common disease association with eNOS. Genes expression and correlation analysis in patients with cardiovascular disease identified insulin receptor substrate 2 (IRS2) as the most correlated eNOS ceRNA. The expression of
eNOS and IRS2 were coincidentally reduced in human ECs with eNOS or IRS2 siRNA transfection, which was
impeded by Dicer siRNA treatment. Moreover, luciferase reporter assay showed that the 3 miRNA directly target
the 3’-UTR of eNOS and IRS2. Overexpression of the 3 miRNAs decreases, while inhibition of them increases,
mRNA and protein levels of eNOS and IRS2. Functionally, silencing eNOS suppressed the Akt signal pathway,
while IRS2 knockdown reduced NO production in ECs.
Conclusions: We identified eNOS and IRS2 as competing endogenous RNAs, and revealed a novel mechanism
explaining the coincidence of metabolic and cardiovascular diseases.
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P3.034
Elevating ATP-binding Cassette Transporter G1 Improves Re-endothelialization Function of Endothelial
Progenitor Cells via Lyn/Akt/eNOS in Diabetic Mice
Xue Lv
Tianijn Medical University, Tianjin, China
Objective: Endothelial progenitor cell (EPC) dysfunction contributes to diabetes-induced delay in endothelium
repair after vessel injury, prominently associated with diabetic cardiovascular complications such as neointima
formation. ATP-binding cassette transporter G1 (ABCG1) promotes cholesterol efflux to high-density lipoprotein,
which is a strong determinant of EPC function. However, whether ABCG1 is involved in diabetes-induced EPC
dysfunction remains unknown.
Methods: We investigated the role of ABCG1 in EPCs by using Tie2-Cre–mediated ABCG1 transgenic (Tie2Cre-ABCG1Tg) mice. Mice were injected with streptozotocin (STZ) to induce diabetes mellitus.Type 1 and type 2
diabetic mouse models with arterial injury were intravenously injected with Dil-conjugated acetylated low-density
lipoprotein (Dil-ac-LDL)–labelled EPCs from WT or Tie2-Cre-ABCG1Tg mice.
Results: Compared to WT mice, in Tie2-Cre-ABCG1Tg mice, diabetes-impaired EPC migration and tube formation
was reversed, and showed increased circulating EPC number. In vitro gain- and loss-of-function studies further revealed that ABCG1-overexpressing EPCs showed increased migration, tube formation and differentiation via the
Lck/Yes-related Novel protein tyrosine kinase/Akt/ endothelial nitric oxide synthase pathway by enhancing cellular
cholesterol efflux. Re-endothelialization in diabetic mice was better with ABCG1-overexpressing than WT EPCs.
Conclusions: ABCG1 protected against diabetes-induced vascular injury by improving EPC function and subsequent re-endothelialization. Thus, elevating ABCG1 level in EPCs might be a promising therapeutic target for
diabetes-associated vascular diseases.
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P3.035
Lipid-lowering therapy with Ezetimibe Inhibits Spontaneous Atherothrombosis in a Rabbit Model of
Plaque Erosion - A Role of Serum Oxysterols
Tetsuya Matoba1, Katsuya Honda1, Jun-ichiro Koga2, Kensuke Egashira2, Hiroyuki Tsutsui1
1. Department of Cardiovascular Medicine, Kyushu University, Fukuoka, Japan, 2. Department of Cardiovascular
Research, Development, and Translational Medicine, Kyushu University, Fukuoka, Japan
Objective: Enhanced cholesterol absorption has been associated with the risks of atherosclerotic cardiovascular
diseases; however, mechanisms of this association was unknown. Oxysterols, cholesterol oxidation products, are
formed through oxidative reactions ex vivo or in vivo, and are absorbed from diet via intestinal NPC1L1 and/or
re-absorbed via NPC1L1 after biliary excretion. Plaque erosion is increasing its importance as one of the mechanisms of acute coronary syndromes in this statin era. However, the clinical efficacy of currently used lipid-lowering
agents in the prevention of thrombotic complications associated with plaque erosion has not been clarified. Therefore, we examined the therapeutic effects of ezetimibe or rosuvastatin monotherapy on spontaneous atherothrombotic occlusion.
Methods: Femoral arteries of Japanese white rabbits, fed a high-cholesterol diet, were injured by balloon catheter
and then angiotensin II was continuously administrated. Injured arteries were observed with ultrasonography 3/
week, and were histologically analyzed upon thrombotic occlusion. Rabbits were orally treated with vehicle, rosuvastatin (0.6 mg/kg/day) or ezetimibe (1.0 mg/kg/day), and serum cholesterol, oxysterols, and inflammatory markers were examined. In in vitro analyses, the effect of sera from model rabbits were tested on cultured endothelial
cells and vascular smooth muscle cells (VSMCs).
Results: Spontaneous thrombotic occlusions were observed in 94% of the arteries after 5 weeks (median) of
balloon injury. The lesions were histologically characterized by similar pathological features to human plaque erosions; 1) spontaneous thrombotic occlusion, 2) lack of endothelial cells and 3) tissue factor expression in VSMCs.
Ezetimibe, but not rosuvastatin significantly decreased thrombotic occlusion of arteries accompanied with accelerated re-endothelialization and the decreases of serum oxysterols despite the comparable on-treatment serum
cholesterol levels. 7-ketocholesterol inhibited the migration of human umbilical vein endothelial cells. Both 7-ketocholesterol and 27-hydroxycholesterol increased tissue factor expression in cultured rat VSMCs. Tissue factor
expression was also induced by serum from vehicle- or rosuvastatin-treated rabbits but the induction was attenuated with serum from ezetimibe-treated rabbits.
Conclusions: We have established a novel rabbit model of spontaneous atherothromobotic occlusion without
plaque rupture that is feasible to test the therapeutic effects of various pharmacotherapies. Ezetimibe may decrease atherothrombotic complications after superficial plaque erosion by decreasing serum oxysterols.
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P3.036
Sleep Modulates Hematopoiesis and Protects Against Atherosclerosis
Cameron S. McAlpine1, Mate Kiss1, Sara Rattik1, Shun He1, Atsushi Anzai1, Christopher T. Chan1, John E. Mindur1,
Colin Valet1, Florian Kahles1, Lennard Halle1, Friedrich Hoyer1, Yoshiko Iwamoto1, Ralph Weissleder1, Peter
Libby2, Matthias Nahrendorf1, Filip K. Swirski1
1. Massachusetts General Hospital, Boston, MA, USA, 2. Brigham and Women’s Hospital, Boston, MA, USA
Objective: Sleep is essential for health and disease prevention. Modern lifestyles, however, have demoted sleep
leading to a sleep loss epidemic. Insufficient or disrupted sleep has been associated with increased risk of obesity, diabetes, cancer and cardiovascular disease. The underlying biology linking sleep to disease pathology has
not been fully explored. Here, we report on the role of sleep in atherogenesis.
Methods: We use mechanical and genetic mouse models of sleep fragmentation to explore the role of sleep in
hematopoiesis and atherosclerosis.
Results: We found that sleep fragmentation promotes hematopoiesis, blood myelocytosis and worsens atherosclerosis. Additionally, sleep fragmentation causes a reduction in orexinergic neurons in the lateral hypothalamus
leading to reduced peripheral levels of orexin, a stimulatory and wake-promoting neuropeptide. Questioning an
immunological role for orexin we show that orexin deficiency drastically elevates hematopoiesis, increases the
number of blood Ly6Chi monocytes and neutrophils and accelerates atherosclerosis. Chimeric and parabiosis
experiments revealed that orexin is produced in the brain, circulates in the blood, and exerts its effects in the bone
marrow where it attenuates M-CSF production by neutrophils. Delivery of systemic orexin prevents sleep fragmentation induced atherosclerosis, hematopoiesis and overt neutrophil M-CSF production.
Conclusions: Together, these results highlight a novel neuro-immune axis whereby sleep protects against atherosclerosis.
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P3.037
Monocyte Subset Pro-Atherogenic Profile Differs Between Individuals and is Related to Blood ApoA1
Levels
Vyoma Patel, Helen Williams, Stephen Li, John Fletcher, Heather Medbury
Westmead Hospital and University of Sydney, Westmead, NSW, Australia
Objective: In humans, three monocyte subsets exist: classical (C), intermediate (Int), and non-classical (NC),
with ‘intermediates’ considered key as their levels are increased in cardiovascular disease (CVD) and predictive
of future cardiovascular events. With an altered lipid profile instigating CVD development, this study examined
monocyte subset heterogeneity in individuals who were otherwise healthy but varied in lipid profile (n=30).
Methods: Monocyte subset expression of adhesion markers and chemokine receptors was determined by
whole-blood flow cytometry. Comparisons were made between the monocyte subsets, participants, and relative to
participants’ lipid levels.
Results: Classical monocytes expressed the highest levels of the selectins CD62L and CD44 and chemokine
receptors CCR2 and CXCR2 (all P<0.001), while non-classicals expressed the highest levels of the integrins
CD11a, CD11c, CD29 and CD49d and the chemokine receptor CX3CR1 (all P<0.01). CCR5 was lowest on the
classicals (P<0.001). CCR7, CXCR3 and CXCR4 were not detected. As such, no particular subset stands out as
uniquely likely to be recruited into the vessel wall. Furthermore, the inter-subset differences were overridden by
inter-participant differences with marker expression being higher on all three monocyte subsets in some individuals compared to others. Indeed, the degree to which an individual’s intermediate and non-classical subsets
expressed the various markers was relative to that of their classical subset. Low ApoA1 levels may be a key factor
promoting the acquired changes between individuals. Integrins CD11b, CD11c and CD29 inversely correlated
with ApoA1 levels on all monocyte subsets (CD11b: C & Int p<0.001, NC p<0.01; CD11c: C p<0.01, Int p=0.001,
NC p<0.05; CD29: C p<0.01, Int & NC p=0.001). Expression of the chemokine receptors CCR2 and CCR5 also
inversely correlated with ApoA1 levels (CCR2: C & Int p<0.05; CCR5: C p<0.01, Int p<0.05, NC p=0.001).
Conclusions: Recruitment of monocytes (all subsets) into tissues is more likely to occur in individuals that have
a low ApoA1 level. This, combined with our previous findings that monocyte inflammation is also inversely associated with ApoA1 levels1, suggests that increasing ApoA1 is required to reduce the pro-atherogenic functions of
monocytes.
1

Patel, Atherosclerosis (2017) 263:15-23

Funding source: The Westmead Medical Research Foundation and the Clinical Chemistry Research and Education Fund.
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P3.038
Development of an Experimental Rabbit Abdominal Aorta Model of Fibroatheromatic Plaque with
Morphological Similarities to the Human Disease
Hossein Mehrad1, Mehdi Farhoudi1, Leila Zeinalizad2, Anita Azizi Rendi2
1. Tabriz University of Medical Sciences, Neurosciences Research Center, Mehrad Research Lab, Tabriz, Iran, 2.
Islamic Azad University, Tabriz Branch, Faculty of Mechanics, Department of Bioengineering, Tabriz, Iran
Objective: A plaque may rupture with high risk of subsequent thrombus mediated acute clinical events such as
myocardial infarction and stroke. Direct investigation of atherosclerosis in human arteries is by nature difficult to
do. As a result, animal models offer an alternative that can replicate the physiopathology aspects of atherosclerotic soft plaque stenosis while allowing for controllable variables and statistical data in a short period of time.
Therefore, an appropriate animal model could prove critical to the research and development of new diagnostic
and therapeutic modalities. The aim of this study was to generate an easily reproducible and inexpensive experimental rabbit abdominal aorta model of advanced atherosclerotic fibroatheromatic plaque with neovascularization
and severe stenosis (>70%).
Methods: Briefly, rabbits underwent perivascular Co2 laser (λ= 10640 nm, P= 40 W) radiation injury at the abdominal aorta (approximately 2 cm superior to the iliac bifurcation) followed by a 1.5% cholesterol- rich diet injury
for 10 weeks.
Results: After ten weeks, the histopathology results showed progressive smooth muscle cells proliferation,
macrophage- derived foam cells and extracellular lipid droplets formation in intimal layer, resulting in vessel wall
thickening and finally inflammation progression, fibroatheromatic plaque formation with neovascularization. Results from color Doppler ultrasonography showed a significant increase in the mean value for Blood Peak Systolic
Velocity (PSV), Blood End Diastolic Velocity (EDV), Mean Velocity (MV), Resistance Index (RI) and Pulsatility
Index (PI) and significant reduction in the mean value for Blood Volume Flow (VF) at the stenotic region in the
atherosclerotic group compared with the control group (p < 0.05). Moreover, results from B-mode ultrasonography
and histology showed a significant increase in the mean value for Wall Mean Thickness (WMT) and percentage
of Luminal cross-sectional Area of Stenosis (LAS %) at the stenotic region in the atherosclerotic group compared
with the control group (p < 0.05).
Conclusion: In conclusion, we successfully produced an easily reproducible and inexpensive experimental rabbit abdominal aorta model of advanced atherosclerosis with neovascularization and severe stenosis (>70%) that
is similar to the condition seen in patients. This condition in rats can be properly assessed by B-mode and color
Doppler ultrasonography.
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P3.039
Anti-inflammatory Properties of Simvastatin Mediate Improvement of Memory Function in Aged ApoE-/Mice
Nicholas Don-Doncow1, Yun Zhang1, Sara Rattik1, Harry Björkbacka1, Anja Meissner1, 2, 3
1. Lund University, Lund, Sweden, 2. Wallenberg Centre for Molecular Medicine, Lund University, Lund, Sweden,
3. German Centre for Neurodegenerative Disease (DZNE), Bonn, Germany
Objective: The activation of the immune system is a hallmark of cardiovascular disease (CVD), and has also
been linked to cognitive dysfunction. Several studies support an involvement of age-related inflammation in decrements of cognitive function. Multiple cardiovascular therapeutics e.g., antioxidants, statins and antihypertensive
drugs, have shown their ability to modify inflammatory responses in parallel to their principle cholesterol or blood
pressure (BP) lowering effects. Intriguingly, the effect of their immune-modulatory actions on cognitive function
remains mostly elusive.
With this study, we aimed to understand the role of prominent cardiovascular risk factors on cognitive function in
aged mice ApoE-/- mice.
Methods: By using standard flow cytometry, Elisa, qPCR and Western blotting techniques, and different behavioural tests, we examined if CVD therapeutics reduce inflammation, oxidative stress and cognitive dysfunction
associated to chronic hypercholesterolemia and accompanying hypertension.
Results: In contrast to aged WT mice, aged ApoE-/- mice revealed reduced long-term and spatial memory function
tested in hippocampus- and rhino-cortex-dependent novel object recognition and placement tasks. In these mice,
chronically elevated cholesterol levels and associated increases in BP were accompanied by a higher number
of circulating Ly6Chigh+ cells, augmented levels of several pro-inflammatory cytokines (i.e., IL-12/23, TNF-a), and
an overall higher percentage of CD3+ cells infiltrating the brain. Only simvastatin treatment significantly reduced
monocyte activation, T-cell infiltration to the brain and oxidative stress, and improved spatial short-and long-term
memory function. Intriguingly, aged WT mice showed no signs of neuro-inflammation and oxidative stress albeit
having higher cholesterol and BP levels compared to young controls.
Conclusions: Although our findings indicate a link between hypercholesterolemia and hypertension, our results
suggest that cholesterol lowering rather than anti-hypertensive therapy effectively improves memory function in
aged ApoE-/- mice by considerably diminishing monocyte activation and oxidative stress. Moreover, our data support that mid-life rather than late-life exposure to cardiovascular risk factors promotes the development of cognitive dysfunction.
The authors acknowledge the following funding sources: Knut & Alice Wallenberg Foundation, Swedish Research Council (VR),
Åke Wiberg Stiftelse and German Research Foundation (DFG).
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P3.040
The Role of Type VIII Collagen in Arterial Vessel Stiffening
Amanda L. Mohabeer1, 2, Guangpei Hou1, 2, Hangjun Zhang1, 2, Jeffery Kroetsch1, 2, Steffen Sebastian Bolz1, 2, Scott
Heximer1, 2, Richard Assoian3, Michelle Bendeck1, 2
1. University of Toronto, Toronto, ON, Canada, 2. Ted Rogers Centre for Heart Research, Toronto, ON, Canada,
3. University of Pennsylvania, Philadelphia, PA, USA
Objective: Stiffening of large elastic arteries is a significant contributor to cardiovascular disease, including hypertension and atherosclerosis. Vessel stiffening is characterized by the loss of elastic fibers, resulting in reduced
vessel compliance and increased collagen deposition. Furthermore apolipoprotein E (ApoE) maintains supple
vessels, however during atherogenesis, reductions in ApoE are correlated with vessel stiffening and upregulation of extracellular matrix genes, including type VIII collagen (col-8). Col-8 is a non-fibrillar basement membrane
protein. Col8 is secreted by vascular smooth muscle cells (VSMCs) and is atheroprotective by improving plaque
stability. Col8 also negatively regulates the activity of the Rho GTPase, RhoA. RhoA functions in cell contractility and to increase cell stiffness. Col8 expression is also elevated in vessels with degraded elastic fibers and
positively correlates with high pulse wave velocity, an indicator of vessel stiffness. Moreover, since col-8 reduces
RhoA activity in VSMCs it may also regulate cell contractility. It is hypothesized that Col-8 functions as a matrix
scaffold protein to support vessel integrity during stiffening and remodelling, and influences VSMC contractility by
modulating RhoA signaling.
Methods: Vessel compliance was determined ex vivo by pressure myography performed on carotids from
Col8+/+;ApoE-/- and Col8-/-;ApoE-/- mice, with Col8+/+and Col8-/- mice as controls.
Results: Pressure-dependent increases in diameter were significantly greater in Col8-/- compared to Col8+/+ carotids (p<0.05), but no differences were determined between mice on the ApoE-/- background. Responsiveness to
the vasoconstrictor phenylephrine was significantly enhanced in Col8-/- relative to Col8+/+ carotids beginning at the
minimal concentration of 10-6 M (15.5 ± 1.3 versus 8.7 ± 1.7 percent constriction, p<0.01).
Conclusions: The increased vasoconstriction in Col8-/- carotids is consistent with their previously established
enhanced RhoA activity. Increased diameters with pressure in Col8-/- carotids further suggests reduced structural
support in the absence of col-8. Lack of differences between Col8+/+;ApoE-/- and Col8-/-;ApoE-/- mice may be due
to enhanced extracellular matrix accumulation that occurs on the ApoE-/- background and contributes to vessel
stiffening. Future experiments will focus on col-8 deletion on vessel stiffening in ApoE-null mice fed atherogenic
diet to relate changes in vessel compliance with plaque progression.

297

Abstracts, XVIII International Symposium on Atherosclerosis, Toronto, Canada, June 9 - 12, 2018

P3.041
Soluble Endoglin Combined with Hypercholesterolemia Affects Vascular and Endothelial Function in Mice
Petr Nachtigal1, Barbora Vitverova1, Matej Vicen1, Iveta Najmanova1, Eva Dolezelova1, Carmelo Bernabeu2, Miguel Pericacho3
1. Charles University, Faculty of Pharmacy in Hradec Kralove, Hradec Kralove, Czech Republic, 2. Center for
Biological Research, Spanish National Research Council (CSIC), and Biomedical Research Networking Center
on Rare Diseases, Madrid, Spain, 3. Department of Physiology and Pharmacology, Renal and Cardiovascular
Physiopathology Unit, University of Salamanca, Salamanca, Spain
Objective: A soluble form of tissue/membrane endoglin (sEng) circulating in plasma is increased in hypercholesterolemia, atherosclerosis and type II diabetes mellitus patients. Moreover, it has been proposed that sEng might
be least partially responsible for the induction of endothelial dysfunction (but not studied in atherosclerosis prone
blood vessels so far) and related to the presence of hypercholesterolemia. We provided couple of experiments in
order to reveal whether high levels of sEng combined with hypercholesterolemia might affect vascular/endothelial
function and inflammation in mice aorta.
Methods: Three-month-old female transgenic mice on CBAxC57BL/6J background with high levels of sEng (SolEng+ high HFD) and their littermates with low levels of sEng (Sol-Eng+ low HFD) were fed high fat diet (HFD) for
either 3 months or 6 months. Plasma samples were used for biochemical analyses of total cholesterol and ELISA
analyses of sEng and inflammatory markers. Functional parameters of aorta were assessed by means of wire
myograph 620M. Western Blot analysis endothelial dysfunction/inflammation markers in aorta was performed.
Results: 3 months exposure to high sEng levels and HFD resulted in induction of inflammation (increased expression of P-selectin, ICAM-1, pNFκB and COX-2) in aorta of high Sol-Eng+ high HFD. Moreover, 6 months exposure to high sEng levels and HFD resulted in impaired KCl induced vasoconstriction, endothelial-dependent relaxation after administration of acetylcholine, endothelial-independent relaxation induced by sodium nitroprusside. In
addition, the expressions of endoglin, p-eNOS/eNOS, pSmad2/3/Smad2/3 signaling pathway were significantly
lower in Sol-Eng+ high HFD group compared to Sol-Eng+ low HFD group.
Conclusions: Current results show that high levels of soluble endoglin in combination with hypercholesterolemia
induce signs of inflammation and endothelial/vascular dysfunction in aorta with possible alteration of membrane
endoglin/eNOS signaling. Thus, we might propose that high levels of soluble endoglin presented in patients with
hypercholesterolemia, atherosclerosis and type II diabetes mellitus might worsen endothelial dysfunction in combination with hypercholesterolemia, thus soluble endoglin might be considered as a risk factor of cardiovascular
diseases.
This work was supported by grant from Czech Health Research Council AZV CR number 17-31754A.
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P3.042
Expression of Cytokines Associates with Fat Deposition in Situ and in vitro
Alexander N. Orekhov1, 2, Nikita G. Nikiforov1, 2, Elena B. Romanenko3
1. Institute of General Pathology and Pathophysiology, Moscow, Russia, 2. Institute for Atherosclerosis Research,
Moscow, Russia, 3. Moscow State University, Moscow, Russia
Objective: Although both pro- and anti-inflammatory cytokines have been detected in human atherosclerotic
plaque, quantitative data on their expression in early atherosclerotic lesions remains to be reported. We studied
localization of a pro-inflammatory cytokine, tumor necrosis factor-alfa (TNF-alfa), and anti-inflammatory chemokine, C-C motif chemokine ligand 18 (CCL18), in human aorta.
Methods: Cytokines were localized using immunohistochemistry. The levels of TNF-alfa and CCL18 genes’
mRNA expression were estimated by quantitative real-time PCR.
Results: The intensity of staining for TNF-alfa and CCL18 in atherosclerotic lesions was higher than in uninvolved
tissues. CCL18 prevailed in the intimal layer close to the lumen. TNF-alfa was localized in the deeper layers of
the intima. The expression of mRNA of TNF-alfa and CCL18 was maximum in lipofibrous plaques that contain the
highest amounts of fat in comparison with other types of atherosclerotic lesions. To test whether cytokine expression is associated with lipid accumulation, we induced cholesterol accumulation in primary human monocytederived macrophages by incubating with atherogenic modified LDL. Accumulation of intracellular cholesterol was
accompanied by upregulation of TNF-alfa and CCL18.
Conclusions: Therefore, we can assume that it is accumulation of intracellular cholesterol that associates with
pro- and anti-inflammatory responses in the arterial cells. This work was supported by Russian Science Foundation (Grant # 14-15-00112).
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P3.043
Oxidation of Low Density Lipoprotein by Ferritin at Lysosomal pH
Oluwatosin O. Ojo, David S. Leake
University of Reading, Reading, United Kingdom
Objective: We have shown previously that low density lipoprotein (LDL) oxidation occurs within lysosomes in
macrophages, catalysed by iron. Pronounced accumulation of the iron-storage protein ferritin occurs in macrophages in human atherosclerotic lesions. As ferritin delivered to lysosomes by autophagy might be one source of
lysosomal iron, we have investigated if ferritin can oxidise LDL at lysosomal pH.
Methods: LDL was incubated with ferritin at pH 4.5 and we measured conjugated dienes spectrophotometrically
at 234 nm, cholesteryl linoleate hydroperoxide and 7-ketocholesterol by HPLC and total hydroperoxides by a
tri-iodide assay. Iron release from ferritin was measured by adding the ferrous iron indicator bathophenanthroline
at various time points and also by ultrafiltration and atomic absorption spectroscopy. Lysosomal lipid peroxidation
was measured using the novel lysosome-targeted probe Foam-LPO and two-colour flow cytometry.
Results: Ferritin (0.05 – 0.2 μM) oxidised LDL effectively at lysosomal pH (pH 4.5), but not at pH 7.4. Substantial
amounts of iron were released from ferritin at pH 4.5, but not pH 7.4. LDL oxidation by ferritin was inhibited by
the iron chelators EDTA and diethylenetriaminepentaacetate. Treatment of ferritin with the lysosomal proteases
cathepsins B and D did not affect its ability to oxidise LDL, whereas treatment of LDL with cholesteryl esterase
increased its oxidation. Macrophage incubation with ferritin increased lysosomal lipid oxidation as shown using
Foam-LPO, presumably because the macrophages endocytosed ferritin and delivered it to their lysosomes. Importantly, alpha-tocopherol enrichment of LDL (by adding alpha-tocopherol to plasma and isolating LDL by ultracentrifugation) did not inhibit LDL oxidation by ferritin at pH 4.5, but as expected inhibited LDL oxidation by copper
at pH 7.4. This might help to explain why the large clinical trials of alpha-tocopherol did not decrease cardiovascular disease, if LDL oxidation occurs mainly in lysosomes. The highly lipophilic antioxidant N,N’-diphenyl-p-phenylenediamine, however, inhibited LDL oxidation by ferritin effectively. The antioxidant cysteamine, which accumulates in lysosomes, greatly inhibited LDL oxidation by ferritin at pH 4.5 at concentrations expected to be present in
lysosomes.
Conclusions: This study shows that ferritin might oxidise LDL in lysosomes and raises the possibility that antioxidants targetted to lysosomes might be a novel therapy for atherosclerosis.
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P3.044
The Role of GSK3α/β in Macrophage Polarization and Function
Sarvatit Patel1, 2, Aric Huang1, Pater Shi1, Geoff Werstuck1, 2, 3
1. The Thrombosis & Atherosclerosis Research Institute (TaARI), Hamilton, ON, Canada, 2. Department of
Chemistry and Chemical Biology, McMaster University, Hamilton, ON, Canada, 3. Department of Medical Science,
McMaster University, Hamilton, ON, Canada
Objective: The molecular mechanisms by which cardiovascular risk factors promote the development of atherosclerosis are poorly understood. Recent evidence from our laboratory suggests that endoplasmic reticulum (ER)
stress signaling through glycogen synthase kinase (GSK)-3α/β is involved in the activation of pro-atherosclerotic
processes. Furthermore, targeting the ER stress-GSK3α/β pathway, either genetically or pharmacologically, can
attenuate the progression and development of atherosclerosis in a mouse model system. The precise role(s) of
GSK-3α/β in atherogenesis is not known. We sought to define the specific roles of GSK3α and β using bone marrow derived macrophages isolated from mice deficient in myeloid GSK3α or GSK3β.
Methods: Bone marrow was harvested from LDLR-/- mice and LDLR-/- mice with myeloid deficiency of GSK3α,
GSK3β or both GSK3α and β. Cells were cultured in the presence of 20 ng/mL recombinant macrophage colonystimulating factor to induce M0 macrophage differentiation. Subsets of cells were polarized to M1 macrophages
by exposure to 10 ng/ml lipopolysaccharide, or M2 macrophages by exposure to 10ng/ml IL-4. Cell viability in the
presence of endoplasmic reticulum stress was assessed using the Alamar Blue assay. Polarization efficiency,
viability, inflammatory marker expression, unfolded protein response and lipid metabolism were examined by RTPCR.
Results: The results show that there is increase in cell viability of GSK3α and GSK3β deficient macrophages
compared to wildtype. M0 macrophages deficient in GSK3α and/or GSK3β are impaired in their ability to polarize
into an M1 phenotype. Consistent with this finding, GSK3α and GSK3β deficient macrophages have significantly
reduced inflammatory gene expression (TNFα, IL1β, IL6). GSK3β-, but not GSK3α-, deficiency is also associated
with reduced expression of genes involved in unfolded protein response (GRP78, CHOP), relative to wildtype
macrophages. GSK3β-deficiency is also associated with reduced expression of genes involved in lipid metabolism (FAS, HMG-CoA) and a reduced ability to store lipids.
Conclusions: These studies begin to delineate the specific roles of GSK3α and GSK3β in macrophage function.
Results indicate that both GSK3α and GSK3β are required for efficient M1 polarization, whereas GSK3β may have
specific roles in M2 polarization and foam cell formation.
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P3.045
TDAG51 is a Key Modulator of Vascular Calcification and Osteogenic Transdifferentiation of Arterial
Smooth Muscle Cells
Khrystyna Platko, Gabriel Gyulay, Paul Lebeau, Jae Hyun Byun, Felix Boivin, Darren Bridgewater, Joan Krepinsky, Richard C. Austin
McMaster University, Hamilton, ON, Canada
Cardiovascular disease (CVD) is the primary cause of morbidity and mortality in patients with chronic kidney
disease (CKD). Traditional cardiovascular risk factors only partially explain the high mortality rates observed in
these patients. Vascular calcification (VC) in the medial layer of the arterial wall is a unique and prominent feature
in patients with CKD. Medial VC has been recognized as an important predictor and an independent risk factor for
cardiovascular and all-cause and mortality in these patients. VC in CKD is triggered by vascular smooth muscle
cells (VSMCs) transforming into osteoblast-like cells that express bone matrix proteins, as consequence of elevated circulating phosphate levels due to poor kidney function and disturbances in bone metabolism. Understanding and targeting this SMC trans-differentiation and subsequent VC represents a viable therapeutic avenue for
managing CKD complications. Similar to bone formation, VC is a highly regulated process that draws many parallels with osteogenic differentiation. We have recently observed that T-cell Death Associated Gene 51 (TDAG51),
a protein upregulated by oxidative and endoplasmic reticulum stress, is induced in SMCs under conditions of
hyperphosphatemia and is expressed in the medial layer of calcified human vessels. We have found in mouse
VSMCs isolated from TDAG51-/- aortas, reduced transcriptional activity of Runx2, a well-known driver of phosphate-inducible VC. In addition to RunX2, we also identified that TDAG-/- VSMCs express reduced levels of Pit-1,
a solute transporter responsible for cellular phosphate uptake, and another well-known driver of VC. Furthermore,
overexpression of Pit-1 in the TDAG51-/- VSMCs resulted in phosphate uptake and mineral deposition similar to
the levels observed in TDAG51+/+ VSMCs. Thus, TDAG51 is an important mediator of phosphate-induced VC in
VSMC through the downregulation of Pit-1 and represents a novel potential therapeutic target for the prevention
of VC in patients
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P3.046
Effects of Hematopoietic Deficiency of Pro-apoptotic Protein Bim on the Development of Atherosclerosis
Alexander S. Qian, Pei Yu, Leticia Gonzalez, Bernardo Trigatti
McMaster University, Hamilton, ON, Canada
Objective: In advanced lesions, macrophage apoptosis contributes to plaque progression and necrotic core
formation resulting in more vulnerable plaques prone to rupture and thrombotic events. The pro-apoptotic BH3only protein Bim is involved in controlling cell death in T-cells, B-cells, macrophages and other leukocytes that
contribute to atherosclerotic plaque progression. It has been reported that Bim mediates apoptosis in response to
prolonged ER stress and oxidative stress in a variety of cells including macrophages. We hypothesized, knocking
out Bim in hematopoietic cells including macrophages may reduce apoptosis and necrotic core formation within
atherosclerotic plaques.
Methods: To analyze the effects of Bim deficiency in bone marrow derived cells on development of atherosclerosis, we transplanted bone marrow (BM) from Bim-/- and wild-type (WT) mice into irradiated 10 week old apoA1-/LDLR-/- mice. Following a four-week recovery period, mice were fed a high-fat Western Diet (21% butterfat, 1%
safflower oil, 0.15% cholesterol) for 10 weeks.
Results: Bim-/- BM transplanted mice exhibited normal body and heart weights compared to WT BM transplanted
mice, however they developed significantly larger spleens and increased circulating leukocytes. Mice transplanted
with Bim-/- BM also had significant reductions in plasma cholesterol levels and plasma triglyceride levels. Interestingly, in aortic root sections stained with ORO, we saw significant reductions in atherosclerotic plaque size and
sizes of necrotic cores within those plaques in mice transplanted with Bim-/- BM compared to mice transplanted
with WT BM.
Conclusions: These findings suggest that the pro-apoptotic protein Bim may play an important role in leukocytes
in atherosclerotic plaque development.
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P3.047
Whole Body Knockdown of Mixed Lineage Kinase Domain-like Protein Decreases Circulating Lipids but
Does Not Protect Against Atherosclerosis
Adil Rasheed1, Michele Geoffrion1, My-Anh Nguyen1, Richard Lee2, Katey Rayner1
1. University of Ottawa Heart Institute, Ottawa, ON, Canada, 2. Ionis Pharmaceuticals, Carlsbad, CA, USA
Atherosclerosis is characterized by the formation of lipid-laden plaques in the aorta, a process which is initiated
in part by monocyte infiltration. Monocyte-derived macrophages in the plaque become susceptible to cell death
and release of their intracellular contents via the necroptotic signaling pathway. Mixed lineage kinase domain-like
protein (MLKL) is a pseudokinase that represents the committed step of necroptosis. MLKL is phosphorylated
and activated by upstream receptor-interacting serine/threonine-protein kinases 1 & 3 (RIPK1/3), which has been
thought to solely result in MLKL oligomerization and insertion into the plasma and organelle membranes. However, MLKL can act as a scaffold protein critical for other cellular processes. To investigate the global role of MLKL
in an atherosclerotic environment, 8 week old male and female Apoe-knockout (Apoe-/-) mice were fed a Western diet for 8 weeks while receiving weekly subcutaneous injections of MLKL antisense oligonucleotides (ASOs)
or the control ASO (50mg/kg). We confirmed the knockdown of MLKL at both the gene and protein level in the
liver. The body weight of the mice receiving the MLKL ASOs was unchanged compared to those receiving control
ASO. Furthermore, serum ALT and AST values were normal in all groups, confirming a lack of hepatotoxicity by
the ASOs. H&E staining of aortic sinus sections revealed a trend towards an increase in lesion area in the Apoe/- mice receiving either MLKL ASO compared to controls. Surprisingly, serum cholesterol and triglycerides were
both decreased by ~30% and ~40%, respectively (P<0.05), upon treatment with the MLKL ASOs. In the liver, there
were no changes in cholesterol, while hepatic triglycerides trended towards a decrease with MLKL ASO treatment. These results indicate that MLKL plays a surprising role in regulating lipid homeostasis during high cholesterol feeding. Furthermore, despite decreases in circulating lipids, whole body knockdown of MLKL did not confer
protection against atherosclerosis.
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P3.048
Vaccination with ApoB100 Derived HLA-A2 Restricted CD8 T Cell Epitopes Did Not Reduce
Atherosclerosis in Male LDLrKO hApoB100tg HLA-A2tg Mice
Frank Schaftenaar, Jacob Amersfoort, Hidde Douna, Mara Kröner, Bram Slütter, Ilze Bot, Gijs van Puijvelde,
Johan Kuiper
Leiden University, LACDR, Biotherapeutics, Leiden, Netherlands
Objective: CD8 T cells make up a large amount of lymphocytes in atherosclerotic plaques, however their role
in atherosclerosis has not been thoroughly studied. Since ApoB100 is a key antigen in atherosclerosis and a
plausible vaccination target, we were interested in the role of ApoB100 specific CD8 T cells in atherosclerosis.
To be directly relevant for human vaccination HLA-A2 transgenic (HLA-A2) and human ApoB100 transgenic
(hApoB100tg) mice were used.
Methods: HLA-A2 restricted CD8 T cell epitopes derived from human ApoB100 were in silico predicted using The
“Proteasomal cleavage/TAP transport/MHC class I combined predictor”of the immune epitope database. Best 6
epitopes were synthesized and binding to HLA-A2 assesed with T2 cell binding assays. To assess induction of
peptide specific CD8 T cells, HLA-A2 transgenic mice were vaccinated with peptide pulsed DCs. Peptide recall
responses were measured with flow cytometry. To study whether vaccination with ApoB100 derived CD8 T cell
epitopes could influence atherosclerosis, male hApoB100tg HLA-A2tg LDLrKO mice (n=10-11) were vaccinated
with peptide pulsed bone marrow derived DCs and boosted a week later with with αCD40 and Poly(I:C) and peptides. Animals were fed western type diet for 11 weeks following DC vaccination, after which they were sacrificed
to assess aortic root lesion development.
Results: All predicted HLA-A2 restricted CD8 T cell epitopes stabilized HLA-A2 in T2 cell binding assays, indicating binding of all peptides to HLA-A2. For 5 of 6 peptides peptide specific recall response were measured a week
after vaccination with peptide pulsed DCs. Vaccination with these CD8 T cell epitopes did not lead to reduced atherosclerosis. 10 weeks after the booster vaccination still peptide specific CD8 T cell responses could be detected,
indicating that the vaccination was succesful.
Conclusions: We have identified 5 HLA-A2 restricted ApoB100 derived CD8 T cell epitopes. Vaccination with
these peptides did induce long lasting ApoB100 specific CD8 T cells, however did not affect atherosclerosis in
male hApoB100tg HLA-A2tg LDLrKO mice.
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P3.049
Molecular Mechanisms of Cardiac Remodeling in the Ischemic Heart: Understanding the Role of
Fibroblasts
Haisam Shah1, 2, Shafkat Choudhury1, 2, Hangjun Zhang1, 2, Meghan McFadden1, 2, Yuqing Zhou1, 2, Boris Hinz1,
Anthony Gramolini1, 2, Scott Heximer1, 2
1. University of Toronto, Toronto, ON, Canada, 2. Ted Rogers Centre for Heart Research, Toronto, ON, Canada
Atherosclerosis of the coronary arteries is a common cause of ischemic heart disease and heart failure (HF),
conditions that are often characterized by cardiac remodeling and fibrosis. Cardiac fibrosis is thought to be primarily mediated by myofibroblasts, a population of ‘activated’ cardiac fibroblasts (CFs), characterized by α-smooth
muscle actin (αSMA) expression. We posit that studying the proteomic changes of CFs during ischemia-induced
cardiac remodeling will help to identify novel biomarkers and potential therapeutic targets for fibrosis and HF.
M-mode, B-mode, and pulse-wave doppler echocardiography demonstrated cardiac dysfunction in mice that
underwent left anterior coronary descending artery (LAD) ligation, a model of chronic ischemic injury. Specifically, ischemic hearts exhibited decreases in ejection fraction, fractional area change, stroke volume, and cardiac
output seven days post-myocardial infarction (MI) compared to sham controls. To study the role of fibroblasts, we
isolated CFs from ischemic hearts and sham controls, ensuring that our isolation protocol yielded primarily positive signals for known CF markers, including collagen type I and Vimentin. To identify CF isolation conditions that
had minimal impact on myofibroblast differentiation, αSMA protein expression was evaluated using immunoblotting to establish a kinetic profile for CF differentiation in culture. No αSMA expression was observed after one
day, however level progressively increased after three and five days in culture. Thus, for all subsequent proteomic
experiments, minimal cell culture was used following the acute dissociation of CFs from infarcted and remote
cardiac regions of seven-day post-MI and sham control mice. Global proteomic analysis by liquid chromatography
tandem mass spectrometry (LC/MS-MS) revealed differential profiles for each treatment group and region-specific
differences in the protein expression of CFs isolated from MI and sham hearts (p < 0.01). In conclusion, this study
shows that proteomic analysis of freshly isolated CFs from ischemic hearts may provide valuable insight into the
role CFs play in the development and progression of fibrosis, cardiac remodeling, and heart failure.
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P3.050
Heat Shock Protein (HSP) 60 Overexpression is Associated with Atherogenic Changes in HUVEC and
THP-1 Cells
Kavita Shirsath, Ranjitsinh Devkar
The Maharaja Sayajirao University of Baroda, Vadodara, GJ, India
Objective: Growing body of evidence suggests that HSP60 is strongly associated with atherosclerosis, but its
precise mechanism of promoting the same remains unclear. Since, human HSP60 and its bacterial counterpart
are genetically conserved, it tends to show immune-crossreactivity leading to auto-immune reactions. Under
normal physiological conditions, HSP60 is encoded by nucleus and expressed in mitochondria. However, in cells
stressed with classical atherogenic risk factors, it is transported to the cytosol and plasma membrane. Our study
investigates the association of HSP60 in aggravating atherogenic changes in Human umbilical vein endothelial
cells (HUVEC) and human monocytes (THP-1) cells.
Methods: Briefly, HUVEC were transfected with HSP60-EGFP plasmid using Lipofectamine 3000 and internalization and successful expression of the same was assessed by microscopic observation. Further confirmation
was obtained by RT-PCR and western blotting of HSP60. Later, mRNA expression of cell adhesion molecules
(VCAM1, ICAM1 and VE-Cadherin), monocyte chemoattractant protein-1 (MCP-1) and endothelial nitric oxide
synthase (eNOS) were assessed in transfected cells. In the second part of the study, THP-1 were differentiated
into human monocyte derived macrophages (HMDMs) using phorbol 12-myristate 13-acetate (PMA) and assessed for uptake of oxidized low density lipoprotein (OxLDL) by Oil red O staining. Further, expression of HSP60
in OxLDL treated HMDMs was assessed by RT-PCR and western blotting.
Results: Upregulation of candidate genes (VCAM1, ICAM1 and MCP-1) and downregulation of VE-Cadherin and
eNOS in HSP60 overexpressing HUVEC, implied towards their atherogenic transformation; a condition comparable with endothelial dysfunction. Also, significant uptake of OxLDL and consequent upregulation of HSP60 was
observed in HMDMs.
Conclusions: Results obtained revealed that HSP60 is a key player in mediating atherogenic changes in vascular endothelium and OxLDL- mediated foam cell formation.
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P3.051
Blood Biomarkers and Electrical Monitoring in Advanced Heart Failure
Amrit Singh1, 2, Virginia Chen1, 2, Zsuzsanna Hollander1, 2, Mustafa Toma1, Raymond Ng1, 2, Sean Virani1, Andrew
Ignaszewski1, Scott Tebbutt1, 2, Bruce McManus1, 2
1. University of British Columbia, Vancouver, BC, Canada, 2. PROOF Centre of Excellence, Vancouver, BC, Canada
Objective: The clinical course of advanced heart failure (AHF) constitutes a progressive decline in heart function
and quality of life leading to pump failure. Patients with AHF are at risk for rhythm disturbances, hospitalizations
and sudden cardiac death. The primary objective of this study is to integrate blood-based biomarkers with electrical signatures to predict hospitalizations for patients with AHF.
Methods: A total of 63 patients were enrolled at St. Paul’s Hospital and Vancouver General Hospital in Vancouver, Canada. Blood samples were collected, in EDTA, serum, and PAXgene tubes at enrollment (baseline) and at
around 30 days, depending on when the patient presented to the clinic. Patients wore a 48-hour Holter monitor
for up to 2 weeks after enrollment. The data was collected from the Holter monitors every second day and was
analyzed using the MARS Holter Analysis software, version 7, developed by GE Medical Systems. Clinical data
was collected at enrollment, at the day 30 visit, and at other follow up visits through one year post-enrollment.
The baseline samples, collected at enrollment, were analyzed using genomic and proteomic approaches. RNA
was extracted from the PAXgene whole blood and analyzed using Affymetrix HU Gene 1.1 ST microarrays at The
Scripps Research Institute, La Jolla, California, USA. EDTA plasma samples were analyzed using Multiple Reaction Monitoring (MRM) mass spectrometry at the UVic Genome BC Proteomics Centre, Victoria, British Columbia,
Canada.
Results: The genomic and proteomic biomarker panels had an area under the receiver operating characteristic
curve (AUROC) of 0.82 and 0.70, respectively, in predicting 30-day cardiac related hospitalizations. Classifiers
developed using the clinical and holter variables had AUROCs of 0.51 and 0.52, respectively. However, the best
ensemble biomarker panel comprising of genes, clinical and holter variables had an AUROC of 0.91.
Conclusions: Classifiers based on clinical and holter variables were not predictive of 30-day cardiac related hospitalizations. However, these variables improved the classification performance of the genomic classifier from an
AUROC of 0.82 to 0.91. These results indicate the impact of integrating blood biomarkers with electrical monitoring data to develop improved predictive signatures for AHF.
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P3.052
Intracellular Cholesterol Deposition is Strictly Related to Mitochondrial Function: the Evidence from
Studies in Cytoplasmic Hybrids
Igor A. Sobenin1, 2, Vasily V. Sinyov1, Nikita G. Nikiforov1, Zukhra B. Khasanova1, Elena B. Romanenko3, Varvara
A. Orekhova1, Tatiana V. Kirichenko1, Alexander N. Orekhov2, 4
1. National Medical Research Center of Cardiology, Moscow, Russia, 2. Institute of General Pathology and Pathophysiology, Moscow, Russia, 3. A.N. Belozersky Research Institute of Physico-Chemical Biology, M.V. Lomonosov
Moscow State University, Moscow, Russia, 4. Institute for Atherosclerosis Research, Skolkovo Innovative Center,
Moscow, Russia
Objective: Mitochondrial DNA (mtDNA) mutations are thought to play mechanistic role in the development of atherosclerosis. Recently we have found several mtDNA mutations associated both with atherosclerotic lesions and
the presence of carotid atherosclerosis in humans. This study was undertaken to test the hypothesis that mtDNA
mutations may affect intracellular cholesterol deposition, the key step of atherogenesis at the cellular level.
Methods: Twelve cytoplasmic hybrids (cybrids) were created by fusing rho0-cells derived from THP-1 cell line
and platelets from individuals, in whom partial mtDNA genotyping for the presence of atherosclerosis-related
m.1555A>G, m.3256C>T, m.5178C>A, m.13513G>A, m.12315G>A and m.14846G>A variants was performed
by qPCR method. Whole mtDNA from cybrid cells was sequenced by next generation sequencing (Roche 454
platform). The cells were incubated with low density lipoprotein (LDL) from CHD patients (100 µg/ml) for 24 h, and
intracellular cholesterol content was measured by enzymatic method.
Results: LDL isolated from pooled blood serum of CHD patients caused cholesterol accumulation in the native
culture of THP-1 cells, and the content of intracellular cholesterol after incubation increased by 62% (95% CI 5466%) as compared to the negative control (p<0.001). All cybrid lines also accumulated cholesterol due to incubation with atherogenic LDL, but the degree of accumulation ranged from 37% to 112% (ANOVA, p<0.001). The
extent of cholesterol accumulation was related to mutation load of mtDNA.
Conclusions: Since the nuclear background of different cybrid lines is kept constant, this technique allowed to
study the influence of mtDNA mutation load on cell function. Cybrid cells differing only by the content of mitochondria and mtDNA from different donors are capable of accumulating cholesterol to varying degrees when incubated
with atherogenic LDL, that is, they differ significantly by this indicator of functional activity.
This study was supported by Russian Science Foundation, grant #14-14-01038.
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P3.053
Heteroplasmic Variants and Copy Number of Mitochondrial DNA in Different Types of Atherosclerotic
Lesions of Human Aorta
Andrey V. Zhelankin1, Zukhra B. Khasanova1, Anton Y. Postnov1, Varvara A. Orekhova1, Tatiana V. Kirichenko1,
Vsevolod Y. Makeev2, Elena B. Romanenko3, Alexander N. Orekhov4, 5, Igor A. Sobenin1, 4
1. National Medical Research Center of Cardiology, Moscow, Russia, 2. N.I. Vavilov Institute of General Genetics,
Moscow, Russia, 3. A.N. Belozersky Research Institute of Physico-Chemical Biology, M.V. Lomonosov Moscow
State University, Moscow, Russia, 4. Institute of General Pathology and Pathophysiology, Moscow, Russia, 5.
Institute for Atherosclerosis Research, Skolkovo Innovative Center, Moscow, Russia
Objective: Mitochondrial dysfunction and oxidative stress caused by altered reactive oxygen species (ROS)
production are known to occur in atherosclerotic lesions and are likely involved in atherogenesis. As mitochondrial
genome affects functional activity of mitochondria, this study was undertaken to assess mtDNA damage in atherosclerotic lesions, namely, mtDNA copy number (mtCN) and the presence of heteroplasmic mutations.
Methods: We studied mtCN and heteroplasmy of mtDNA in unaffected human aortic intima and 4 types of atherosclerotic lesions (fatty infiltration, fatty streaks, lipofibrous plaques, and fibrous plaques) from 7 autopsy samples
of human aortic intima. The qPCR was used for mtCN measurement, and Roche 454 pyrosequencing of whole
mtDNA was used for detection of heteroplasmic variants, with mtDNA enrichment being performed prior to sequencing.
Results: Despite of the fact of mtCN variability in adjacent areas of intima within the same aorta, there was no
evidence of significant increase or decrease in mtCN from unaffected tissue to atherosclerotic lesions. It was
found that mtDNA heteroplasmy was rather rare, and heteroplasmic mutations were the features of particular area
of intimal tissue. In mtDNA from 83 intimal samples we have found 55 cases of heteroplasmy, with mean minor
allele frequencies of 0.09, and with mean heteroplasmy level of 12%. Considering the ratio between minor and
major nucleotide variants for the revealed heteroplasmic mutations, we have found the progressive increase of
heteroplasmic mtDNA variants occurrence from unaffected intima to atherosclerotic plaques.
Conclusions: The main finding in heteroplasmy distribution between aortic intimal tissue samples is the progressive increase of occurrence of heteroplasmic mtDNA variants from unaffected intima to lipofibrous and fibrous
plaques. It is consistent with the hypothesis of accumulation of mutant mtDNA copies in the affected tissue and
the possibility of somatic origin of mtDNA heteroplasmy because of altered mitochondrial function and ROS production. This hypothesis appears plausible on preposition that atherogenesis is associated with increased oxidative stress.
This study was supported by Russian Science Foundation, grant #14-14-01038.
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P3.054
TSH Increases Platelet Microparticles in vivo and Stimulates Adipocyte-Derived TSLP Production in vitro
Loretta Ma, AnneMarie Gagnon, Anne Landry, Timothea Le, Fengxia Xiao, Cathy Sun, Heather A. Lochnan, Dylan
Burger, Alexander Sorisky
Ottawa Hospital Research Institute, Ottawa, ON, Canada
Objective: When recombinant human (rh) thyroid-stimulating hormone (TSH) is administered to thyroid cancer
survivors, its extra-thyroidal action (including on adipocytes) raises pro-inflammatory cytokine levels and activates
platelets. Our aim was to determine if platelet microparticle levels rise after rhTSH stimulation in vivo. Thymic stromal lymphopoietin (TSLP) is a cytokine recently implicated in platelet activation and we also investigated whether
TSLP is produced by TSH-stimulated human adipocytes in culture
Methods: Blood samples from thyroid cancer survivors before (day 1) and after rhTSH administration (day 5)
were processed for total and platelet microparticle analysis. Adipocytes, differentiated from stromal progenitors
isolated from adipose tissue from surgical patients, were treated with TSH. Expression of TSLP mRNA and protein
in adipocytes was assessed, and TSLP protein release into the adipocyte medium was measured.
Results: In plasma samples from thyroid cancer patients administered rhTSH, we observed a significant 3.5fold increase in total microparticles on day 5. We directly measured platelet microparticles, and noted a 5.1-fold
rise on day 5. TSH levels (mean±SD) were 1.3± 2.3 on day 1 and 14.2±5.2 on day 5. Free thyroxine values were
18.2±3.1 (mean±SD).
In differentiated human adipocytes in culture, TSH upregulated TSLP mRNA expression, and this response was
inhibited 66% by H89, a protein kinase A inhibitor. TSH also increased TSLP protein expression and protein
release into the medium. Dexamethasone completely blocked this effect, but there was no effect of inhibitors (sc514, QNZ) of the NF-kB pathway .
Conclusions: Our study of extra-thyroidal actions of TSH shows a rise in platelet microparticles, adding to evidence that platelet hyperactivity might be induced by TSH in vivo. Our in vitro studies identify TSLP, a cytokine
and platelet activator, as a novel TSH-induced adipokine. Future studies will be needed to determine whether
there is a link between adipocyte-derived TSLP and platelet activation in response to TSH.
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P3.055
Protease-Activated Receptor (PAR)-2 Activation Enhances TLR3-mediated Proinflammatory and
Procoagulant Responses in ECs
Saravanan Subramaniam1, 2, Fady Botros1, Silvio Antoniak2, Nigel Mackman3, Craig Fletcher2, Hartmut Weiler1
1. Blood Research Institute, Milwaukee, WI, USA, 2. Department of Pathology and Laboratory Medicine,University
of North Carolina, Chapel Hill, NC, USA, 3. McAllister Heart Institute, University of North Caolina, Chapel Hill, NC,
USA
Objective: Viral infections induce tissue factor (TF) expression in monocytes (Mo) and endothelial cells (ECs)
and this, in turn, activates the coagulation cascade as part of the host innate immune system. A previous study
showed that the TLR3 ligand polyinosinic:polycytidylic acid (poly I:C-dsRNA), induced TF expression in ECs but
not Mo in vitro. Here, we evaluate the role of PAR2 in the expression of poly I:C induction of TF expression and
proinflammatory cytokines in ECs in vitro, and in the activation of coagulation in mice after administration of poly
I:C.
Methods: In this study, we used poly I:C to mimic a viral infection in ECs in vitro and in vivo. ECs were stimulated
with poly I:C with or without PAR2 agonist peptide, FXa as well as PAR2 inhibitors, and TF mRNA and procoagulant activity was measured. Whole-transcriptome shotgun sequencing (WTSS or RNA-seq) was tested as a
transcriptional screen to detect altered gene expression. Furthermore, we measured levels of plasma thrombinantithrombin (TAT) complexes, as a marker of activation of coagulation, in WT mice pretreated with or without a
PAR2 inhibitor followed by poly I:C injection.
Results: Our results demonstrate that PAR2 co-activation by agonist peptide or FXa enhanced poly I:C-induced
TF expression more than 10-fold in ECs. Poly I:C alone induces interferon beta1(IFN-b1) expression. However,
WTSS showed that PAR2 co-activation potentiates TLR3 mediated chemokines/cytokines release, such as
CXCL1, CXCL10, IL6, and IL8, but not IFN-b1 expression. Ingenuity Pathway Analysis (IPA) reveals that PAR2
co-activation showed strong activation of canonical NFk-B signaling pathway. The PAR2 inhibitors (ENMD-1068
and GB83) abolished the enhanced expression of TF in vitro. Poly I:C treatment increased levels of TAT in the
plasma of WT, and the levels were significantly lower in WT mice treated with ENMD-1068.
Conclusions: Our data indicate that activation of PAR2 enhances TLR3 mediated TF expression in ECs and activation of inflammation and coagulation in mice. Our data suggest that PAR2 might be a novel therapeutic target to
prevent viral infections mediated disseminated intravascular coagulation.
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P3.056
H19 Promotes Vascular Smooth Muscle Cell Proliferation by Releasing miR-675-5p to Target Mitofusin-2
Xin Xu, Shaoguang Sun
Hebei Medical University, Shijiazhuang, China
Objective: The abnormal proliferation of vascular smooth muscle cell (VSMC) is an important pathological basis
of vascular remodeling disease. Long non-coding RNAs (lncRNAs) are widely involved in the regulation of biology
progress. However, the roles of lncRNAs in VSMC proliferation regulation are largely unknown.
Methods: RNA-seq was used to analyse the expressed profies of lncRNAs in the rat vascular walls after balloon
injury. CCK8 assay and Annexin V assay were used to demonstrate the function of H19 in VSMC. Western blot
and luciferase activity assay were used to test where Mitofusin-2 (Mfn2) is the target of miR-675-5p. The models
of balloon-injured rat carotid arteries were constructed to explore the role of H19 in neointimal lesion formation.
Results: We demonstrated that lncRNAs are aberrantly expressed in the rat vascular walls after balloon injury
using RNA-seq analysis. Among them, lncRNA H19 expression level abnormally increased in neointima of balloon-injured artery. CCK8 assay and Annexin V assay indicated that H19 knock-down decreases VSMC proliferation and increases VSMC apoptosis in vitro. Further studies revealed that H19 plays its function in a miR-675-5p
(derived from H19)-dependent manner. Western blot and luciferase activity assay demonstrated that Mitofusin-2
(Mfn2) is the target gene of miR-675-5p. In vivo studies confirmed that loss of H19 function decreases neointimal
lesion formation and increases VSMC apoptosis in balloon-injured rat carotid arteries.
Conclusions: Taken together, our results reveal that H19 may be a novel therapeutic target for vascular remodeling disease such as atherosclerosis.

H19 promotes vascular smooth muscle cell proliferation by releasing
miR-675-5p to target Mitofusin-2
Xin Xu, Shaoguang Sun*
Department of Biochemistry and Molecular Biology, Hebei Medical University, Shijiazhuang, China, E-mail: sunshaoguang00@163.com
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P3.057
Semaphorin-3A Promotes Foam Cell Migration
Vincent Ta1, 2, Talin Ebrahimian1, 2, David Simon1, Stephanie Lehoux1, 2
1. Lady Davis Institute, Montreal, QC, Canada, 2. McGill University, Montreal, QC, Canada
Objective: Recent data point to an important immunomodulatory role for neural guidance molecules, including
semaphorin-3A (Sema-3A), in inflammatory diseases. Sema-3A is a secreted member of the Sema family which is
produced by several immune cells including macrophages. We have previously shown that Sema-3A slows down
atherosclerotic plaque formation and enhances the motility and function of M2 macrophages. Here we examined
the role of Sema-3A in atherosclerotic plaque regression and foam cell function.
Methods: 8 week old ApoE -/- mice were placed on high-fat diet (HFD) for 9 weeks to induce plaque development. Control mice were sacrificed at week 9 of HFD for baseline plaque size assessment. Two other groups of
mice were kept on HFD for an additional 4 weeks before being sacrificed. These mice received eGFP-Sema-3A or
control GFP plasmid injection in the quadriceps followed by electroporation. In this model, Sema-3A is expressed
in the muscle cells and secreted. In another set of experiments, thioglycollate-elicited foam cells were extracted
from the peritoneum of ApoE-/- mice on 9 weeks of HFD injected with Sema-3A or vehicle.
Results: Overexpression of Sema-3A protein was detected by western blot in the thigh muscle.
There was no difference in aortic sinus plaque size, measured by Oil Red O staining, between controls
(0.584±0.126mm2), GFP-treated (0.596±0.070mm2) or Sema-3A-treated mice (0.550±0.037mm2). However, the
number of foam cells recruited to the peritoneal cavity increased 2-fold in Sema-3A- vs vehicle-treated mice
(P<0.05). Accordingly, foam cells from Sema-3A-injected mice displayed enhanced MCP-1-induced migration by
2.5-fold (P<0.01), as determined in a Boyden chamber assay. qPCR revealed that Sema-3A-treated foam cells
had a lower expression of TNF-α compared to vehicle-treated cells (P<0.05), suggesting that Sema-3A skews
foam cells towards an M2-like phenotype.
Conclusions: These results indicate that Sema-3A does not induce atherosclerotic plaque regression. However,
Sema-3A regulates foam cell migration.
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P3.058
Knockout of PPARδ in CD11c Cells Attenuates Atherosclerosis in ApoE Knockout Mice
Danyang Tian1, 2, Yalan Wu1, Yuming Wu2, Yu Huang1, Xiao Yu Tian1
1. Chinese University of Hong Kong, Hong Kong, Hong Kong, 2. Hebei Medical University, Shijiazhuang, China
Objective: Atherosclerosis is a chronic sterile inflammation of the vascular wall triggered by hyperlipidemia. The
role of dendritic cells (DCs) in the development of atherosclerosis has not been recognised until the last decade.
DCs can engulf lipids to adopt a foam cell-like appearance that may constitute the earliest stages of plaque formation. DCs may also recruit T cells to the inflamed vessel wall via secretion of chemokines and stimulate T cell
responses via cytokines. PPARδ is a nuclear receptor, which acts as a sensor of native and oxidized fatty acids.
We examined whether PPARδ regulates DC function in response to hyperlipidemia and affect atherosclerotic lesion growth.
Methods: We used Ppardf/f mice and Itgax-cre (CD11c-Cre) mice crossed with Apoe-/- mice to generate Ppardf/
f
;CD11cCre/+;Apoe-/- as DC-specific knockout of PPARδ on Apoe-KO background (PpardDC-KO) and Ppardf/f;Apoe-/(PpardDC-WT) as controls. PpardDC-KO and PpardDC-WT were fed with high cholesterol diet for 4 months. Tissues were
dissected and digested to obtain single cell suspension for flow cytometric analysis. Bone marrow derived DCs
were isolated and cultured in RPMI with serum and GM-CSF and maturated with LPS.
Results: Atherosclerotic lesion size and collagen deposition decreased in PpardDC-KO mice. Less CD4 and CD8
T lymphocytes were found in the atherosclerotic lesion of PpardDC-KO mice comparing to PpardDC-WT mice. Ppard
deletion in DCs reduced DC infiltration especially CD11b+CD103-DCs in the atherosclerotic lesion. Production of
IFNγ from CD4+ T cells also decreased in PpardDC-KO mice. In BMDCs from PpardDC-KO mice, LPS and palmitic acid
induced expression of co-stimulatory molecules CD80 and CD86, as well as TNF were decreased. LDL uptake
was attenuated in BMDCs from PpardDC-KO mice.
Conclusions: Our results suggested that PPARδ is involved in DC activation and DC mediated T cell activation
in response to fatty acid stimulation. Deletion of PPARδ in DCs attenuated plaque formation in atherosclerosis
of ApoE knockout mice. Whether lipid sensing and uptake by PPARδ is required for the enhanced inflammatory
response in atherosclerotic mice requires further characterization. (Supported by Hong Kong Research Grant
Council T402/13-N and CRF C4024-16W, Hong Kong Health Bureau HMRF 05162906 and 01150057, and CUHK
Direct grants)
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P3.059
Apabetalone (RVX-208) Lowers Risk of Major Adverse Cardiovascular Events (MACE) in T2D Patients with
CVD By Attenuating Monocyte Adhesion to Endothelial Cells
Laura Tsujikawa1, Ewelina Kulikowski1, Cyrus Calosing1, Sylwia Wasiak1, Dean Gilham1, Christopher Halliday1,
Jan Johansson2, Mike Sweeney2, Norm Wong1
1. Resverlogix Corp., Calgary, AB, Canada, 2. Resverlogix Inc., San Francisco, CA, USA
Objective: Apabetalone (RVX-208, 200 mg/d) taken orally by patients with diabetes mellitus (DM) and CVD leads
to a 57% relative risk reduction in major adverse cardiovascular events (MACE). Potential actions of RVX-208, an
inhibitor (BETi) of bromodomain extra-terminal (BET) proteins that are epigenetic readers of histone acetylated
lysines, in lowering MACE is explored for its effect on genes mediating monocyte adhesion to endothelial cells in
response to high glucose (HG, 25.6 mM) and dietary metabolite trimethyl-amine oxide (TMAO).
Methods: Cultured THP-1 monocytes, HUVEC endothelial cells and primary human hepatocytes (PHH) exposed
to varying concentrations of glucose and TMAO.
Results: We showed that HG induced Very Late Antigen-4 (VLA-4) mRNA, a gene mediating THP-1 adhesion
by 1.3-fold and RVX-208 suppressed it >50%. Similarly, BETi blocked TMAO induction of VLA-4 mRNA by >50%
in THP-1. In HUVECs RVX-208 abrogated HG induction of E-selectin and MYD88 mRNA by 2- and 1.3-fold,
respectively and lowered TMAO induction of these mRNAs by >50%. Microbiome processing of dietary phospholipids followed by hepatic flavin mono-oxygenase-3 (FMO3) metabolism yields TMAO. In PHH exposed for 24 hrs
to RVX-208, FMO3 mRNA was lower by 40% but it also suppressed a transcriptional regulator of FMO3, farnesoid
X receptor (FXR). BETi suppressed both FXR mRNA and protein within 6 hrs by >80% suggesting a direct effect
of BETi on gene encoding FXR. Furthermore, ChiP data showed that BRD4, a BET protein, dissociated immediately from FXR gene upon exposure to RVX-208. Since BRD4 guides a complex containing RNA pol II along
actively transcribed genes containing histones that are highly acetylated, dissociation of BRD4 from FXR DNA
would halt transcription of this gene.
Conclusions: Apabetalone inhibits HG and TMAO enhanced adhesion of THP-1 to HUVECs this process mimics
a step in the pathogenesis of CVD. RVX-208 suppresses genes underlying cellular adhesion; VLA-4 in THP-1 and
both E-selectin plus MYD88 in HUVECs. BETi blocks not only activity of TMAO but also its production by inhibiting
FXR expression, a regulator of FMO3 gene transcription. The rapid actions of BETi in dissociating BRD4 from
FXR DNA suggests a direct effect of RVX-208 on transcription of this gene.
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P3.060
Extensive Atherosclerosis, Coronary Artery Disease and Myocardial Infarction in the ApoE-/-:Ins2+/Akita
Mouse Fed a Diet Rich in Fat
Daniel E. Venegas Pino, Yuanyuan Shi, Geoff H. Werstuck
McMaster University, Hamilton, ON, Canada
Objective: Diabetes mellitus increases the risk of cardiovascular disease. Diabetic patients with no history of cardiac infarction have a prevalence of coronary atherosclerosis and a risk of heart attack equivalent to euglycemic
patients who have coronary atherosclerosis and have suffered a prior myocardial infarction. Although several murine models of diabetes/hyperglycemia have been established, none of these show indications of cardiac events.
In an attempt to establish a diabetic mouse model with coronary atherosclerosis and myocardial injury we have
fed hyperglycemic ApoE-/-:Ins2+/Akita mice a western diet to enhance the dyslipidemic phenotype.
Methods: Ins2Akita is an autosomal dominant mutation (C96Y) that induces juvenile-onset hyperglycemia in the
absence of obesity. Ins2+/Akita male mice were crossed to ApoE-/- female mice, which spontaneously develop atherosclerosis. Five-week-old ApoE-/-:Ins2+/Akita mice and ApoE-/- controls were fed a western diet, containing 0.15%
cholesterol and 21% anhydrous milk lipids, up to 25 weeks of age. Changes in lifespan, clinical and metabolic
parameters were evaluated as well as atherosclerosis and heart injury.
Results: In comparison to male ApoE-/-, male ApoE-/-:Ins2+/Akita mice presented with chronic hyperglycemia
(30.8±1.2mM vs. 9.3±0.5mM) accompanied by extremely high levels of total plasma cholesterol (49.3±6.3mM
vs. 30.1±1.5mM) and triglycerides (11.6±1.7mM vs. 2.36±0.18mM). The presence of these risk factors induced extensive atherosclerosis development at multiple vascular sites, including aortic sinus, ascending and descending
aorta, brachiocephalic artery and coronary arteries. In addition, myocardial infarcts and a significant reduction of
the lifespan (approximately 20% survival at 25 weeks vs. 100% in all other groups) were observed. Strikingly, both
strains of female mice presented a parallel increase in plasma lipids, and atherosclerosis, however there were no
effects on mortality.
Conclusions: We have established a diabetic mouse model with profound pathomorphological characteristics
including massive atherosclerosis, coronary artery disease and myocardial infarction. These complications are associated with the significantly shortened lifespan in male ApoE-/-:Ins2+/Akita mice fed a western diet.
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P3.061
Mechanistic Insights to the Differential Effects of Interleukin-1 Isoforms on Experimental Atherosclerosis
Amelie Vromman1, 4, Victoria Ruvkun1, 4, Eugenia Shvartz1, 4, Gregory Wojtkiewicz2, 4, Gustavo Santos Masson2,
4
, Yevgenia Tesmenitsky1, 4, Hermann Gram3, Eduardo Folco1, 4, Filip Swirski2, 4, Matthias Nahrendorf2, 4, Galina
Sukhova1, 4, Peter Libby1, 4
1. Brigham and Women’s Hospital, Boston, MA, USA, 2. Massachusetts General Hospital, Boston, MA, USA, 3.
Novartis, Basel, Switzerland, 4. Harvard Medical School, Boston, MA, USA
Objective: Targeting Interleukin-1 (IL-1) offers a novel therapeutic approach to atherosclerosis. CANTOS demonstrated the benefits of IL-1β neutralization in patients with residual inflammatory risk post myocardial infarction.
Yet, some mouse studies have shown a prominent role of IL-1α rather than IL-1β in experimental atherosclerosis.
Furthermore, ApoE-/- mice lacking the IL-1 signaling receptor and thus unresponsive to both IL-1α and β showed
inhibition of compensatory enlargement in advanced atheromata.
This study investigated the effect of neutralizing IL-1α or/and β isoforms in atherogenesis or later in ApoE -/- mice
with established atheroma.
Methods: ApoE -/- mice consuming an atherogenic diet received selective mouse monoclonal antibody against IL1α or/and IL-1β starting either early in atherogenesis (from 8-36 weeks old) or after the establishment of atheromata (from 24-36 weeks). We measured morphometric parameters of the aortic root and brachiocephalic artery
by immunohistochemistry and micro-computed tomography. By flow cytometry of blood sample enumerated key
leukocyte populations. We also quantified plasma IL-10 by ELISA and the MHC class II expression in the atherosclerotic lesions by immunohistochemistry.
Results: The neutralization of IL-1α or of both IL-1 isoforms impaired the beneficial outward remodeling of the
brachiocephalic artery during early atherogenesis. In contrast, selective anti-IL-1β treatment did not impair compensatory arterial enlargement either during early atherogenesis or in mice with established lesions. Moreover,
IL-1β inhibition promoted a slant of blood monocytes towards a less inflammatory state during atherogenesis
(assessed by examination of Ly-6c expression by flow cytometry), reduced the size of established atheromata
(0.36±0.03 vs 0.27±0.03mm2, p=0.03), increased plasma levels of IL-10 (1.33±1.33 vs 50.22±34.33pg/ml, p=0.03),
and decreased MHC class II expression by lesional cells, without limiting expansive remodeling of brachiocephalic
arteries.
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Conclusions: This study established a pivotal role for IL-1α in compensatory enlargement of arteries during
mouse atherogenesis and demonstrated that IL-1β drives inflammation during atherogenesis and the evolution of
advanced atheroma.
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P3.062
Familial Hypercholesterolaemia is Associated with Inflammatory Monocyte Profile But Statin Treatment
Only Resolves Some of These Changes
Helen Williams1, 2, Rekha Marimuthu1, 2, Habib Francis1, 2, Heather J. Medbury1, 2, Stephen C. Li1, 3
1. Westmead Hospital, Department of Surgery, Westmead, NSW, Australia, 2. The University of Sydney, Sydney
Medical School, Westmead, NSW, Australia, 3. Institute of Clinical Pathology and Medical Research, Westmead,
NSW, Australia
Objective: Familial hypercholesterolemia (FH) occurs at a prevalence of about 1 in 250 people and greatly increases the risk of premature cardiovascular events. The development of atherosclerotic plaques which underlie
these events is orchestrated by cholesterol and inflammation. While the high LDL levels typical of FH are greatly
improved by statin administration, inflammatory changes may persist. As we have found inflammatory monocyte alterations in cardiovascular disease patients are present even after lipid normalisation, here we examined
whether similar monocyte alterations are seen in FH and whether lipid normalisation affects these.
Methods: To achieve this, we used blood samples from controls and FH patients who were untreated or treated
with lipid-lowering medications. The samples underwent whole blood flow cytometry to examine proportions of the
inflammatory monocyte subsets and expression of markers associated with M1 (inflammatory) or M2 (non-inflammatory) macrophages.
Results: Untreated FH patients had a lipid profile typical of FH, with elevated LDL cholesterol and normal HDL.
As expected, the FH group treated with lipid-lowering medications had a cholesterol profile very similar to that of
controls. The proportion of intermediate monocytes was not significantly different between controls and treated FH
patients, but was significantly higher in untreated compared to treated FH (p=0.041). The correlation of LDL levels
with proportion of intermediate monocytes may partially explain this observation. Expression of CD86, an M1
marker, was elevated in FH patients (p=0.011) as was CD86/CD163 ratio (p=0.011) but these showed no differences between treated and untreated FH groups. Interestingly, CD86/CD163 showed a negative correlation with
HDL and ApoB, indicating that, while LDL-lowering has no effect, increasing HDL levels may improve this inflammatory alteration.
Conclusions: In conclusion, it appears that inflammatory monocyte changes occur in FH but that only some of
these changes are corrected by lipid-lowering treatment. As such, additional treatments to resolve other inflammatory changes should be investigated.
Funding source: The Clinical Chemistry Research and Education Fund, ICPMR.

319

Abstracts, XVIII International Symposium on Atherosclerosis, Toronto, Canada, June 9 - 12, 2018

P3.063
N-cadherin Regulation of Vascular Smooth Muscle Cells; the Role of DDR1 and Rho GTPases
Songyi Xu, Michelle Bendeck
University of Toronto, Toronto, ON, Canada
Objective: The directional migration of vascular smooth muscle cells (VSMCs) into the vessel intima contributes
to intimal thickening. An important initiating factor may be the loss of VSMC contacts with the overlying endothelium and adjacent VSMCs mediated by Ca2+-dependent N-cadherin. We have shown that establishment of
symmetric N-cadherin contacts surrounding VSMCs may arrest migration. Recent evidence suggests cadherin
stability is regulated by the collagen receptor discoidin domain receptor 1 (DDR1), and that intracellular signaling
from N-cadherin is mediated in part by Rho GTPases. We hypothesize that DDR1 stabilizes N-cadherin cell-cell
adhesion in VSMCs and that N-cadherin adhesion suppresses Rho GTPase activities.
Methods: DDR1+/+ and DDR1-/- VSMCs were fixed for immunofluorescence or lysed for N-cadherin immunoprecipitation and Western blotting. Lipid rafts were isolated by fractionating the cell lysate on a sucrose gradient
and spinning at 200,000g for 16 hours. Cells were treated with cholesterol oxidase at 2 units/ml for 2 hours to disrupt lipid rafts. Cells were treated with 1% Triton for 5 minutes on ice to remove non-lipid raft components. Cells
were incubated in Ca2+-free DMEM for 1 hour followed by Ca2+-addback or plated on IgG or N-cadherin-Fc for 6
hours. Afterwards, active Rho GTPase pull-down assays were performed.
Results: Co-immunoprecipitation revealed an association between DDR1 and N-cadherin. Compared to
DDR1+/+ VSMCs, N-cadherin staining in DDR1-/- VSMCs appeared less defined at cell-cell junctions, accompanied by less compact actin and microtubule staining with reduced stress fibers. Sucrose gradient fractionation
showed increased levels of N-cadherin, DDR1, α-, β-, γ-, and p120-catenin in lipid raft fractions of DDR1+/+ cell
lysate compared to DDR1-/- VSMCs. Disruption of lipid rafts by cholesterol oxidase disrupted N-cadherin cell-cell
contacts in DDR1+/+ VSMCs. Furthermore, N-cadherin contacts in DDR1+/+ VSMCs were more resistant to Triton extraction, and DDR1+/+ VSMCs contained more Triton-insoluble N-cadherin and less Triton-soluble N-cadherin than DDR1-/- VSMCs. N-cadherin contact establishment after Ca2+-switch or attachment to N-cadherin-Fc
resulted in a significant decrease in Cdc42 activity in DDR1+/+ VSMCs.
Conclusions: DDR1 can regulate the distribution of N-cadherin adherens junction in VSMCs and affect the ability
of VSMCs to establish proper N-cadherin contacts. As well, N-cadherin-mediated adhesion could suppress Cdc42
activation.
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P3.064
Advanced Glycation End Products Decrease PON1 Gene Expression and Increase PAF-AH Gene
Expression
Isamu Yamamoto1, Teruko Honda2
1. Tokyo university of foreign studies, Tokyo, Japan, 2. Azabu university, Kanagawa, Japan
Objective: Advanced glycation end products (AGEs) are modified proteins that become nonenzymatically have
been glycated after contact with glucose. AGEs play an important role in the pathogenesis of angiopathy in diabetics and aging. Paraoxonase1 (PON1) controls oxidative transformation of low density lipoprotein, thus it has
anti-atherosclerotic property. On the other hand plasma platelet activating factor acetylhydrolase (PAF-AH) has
definite positive association with risk of atherosclerotic diseases. PON1 is produced by the liver cells and PAF-AH
is produced by monocytes and macrophages. We have examined the expression of PON1 gene in HepG2 cells
and PAF-AH in THP-1 macrophage cells by adding AGEs to the medium.
Methods: AGEs was synthesized from albumin and glucose at 37 degrees for eight weeks and dialyzed by saline
according to the reported method. Total RNA was isolated by
TRIZOL Reagent. We synthesized c-DNAs using RNA-dependent DNA polymerase. The expression of PON1
gene and the expression of PAF-AH gene were measured by real-time PCR method using c-DNAs.
Results: The culture medium containing AGEs (200mg/ml) decreased PON1 gene expression by 40% in HepG2
cells for 24 hrs. The culture medium containing AGEs (400mg/ml) increased PAF-AH gene expression approximately 2-fold inTHP-1 macrophage cells for 24hrs.
Conclusions: It is suggested that AGEs might down-regulate PON1 gene expression and up-regulate PAF-AH
gene expression in human body. From these points, AGEs might get angiopathy worse.
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P3.065
Gene Expression Profiling of Lesion-Resident Macrophages in Human Atherosclerosis
Charles Yin1, Lillian Barra1, 2, Dave Nagpal3, 4, Bryan Heit1
1. Department of Microbiology and Immunology, Schulich School of Medicine and Dentistry, Western University, London, ON, Canada, 2. Division of Rheumatology, Department of Medicine, Schulich School of Medicine
and Dentistry, Western University, London, ON, Canada, 3. Division of Cardiac Surgery, Department of Surgery,
Schulich School of Medicine and Dentistry, Western University, London, ON, Canada, 4. Division of Critical Care
Medicine, Department of Medicine, Schulich School of Medicine and Dentistry, Western University, London, ON,
Canada
Objective: Atherosclerosis is a chronic inflammatory disease involving formation of lipoprotein-rich lesions in the
arterial wall and infiltration of these lesions by macrophages, which then accumulate lipids, differentiate into foam
cells and drive disease progression. Animal models of atherosclerosis have identified pathological changes in
lesion-resident macrophages, but reproducing these results in human disease remains challenging. Our objective
is to examine gene expression in macrophages isolated from patient coronary atherosclerotic lesions in order to
better characterize macrophage dysfunction in human atherosclerotic disease.
Methods: Aortic wall punch samples were obtained from coronary artery bypass graft (CABG) surgery patients.
Samples were sectioned and sections were stained using an anti-CD163 antibody to identify lesion-resident
macrophage populations, which were isolated through laser capture microdissection (LCM). Gene expression
profiling was performed on LCM-dissected macrophage populations by human whole-exome microarray, with
peripheral blood mononuclear cell-derived macrophages from healthy donors as a control.
Results: Macrophage cell populations were successfully isolated from punch samples. qPCR analysis demonstrated enrichment of macrophage-specific genes in our dissected cell population compared to whole-section controls. Gene expression profiling revealed a total of ~5,300 differentially regulated genes in patient lesion-resident
macrophages, with particular enrichment in pathways involved intracellular transport, phagocytosis and antigen
processing. In particular, we identified upregulation of the hematopoietic transcription factor GATA2 (single nucleotide polymorphisms in GATA2 are associated with coronary artery disease) and several genes regulated by
this transcription factor in atherosclerotic macrophages.
Conclusions: This study is to our knowledge the first to assess the transcriptional profile of lesion-resident
macrophages from coronary atherosclerosis in human subjects. We identify phagocytosis and antigen presentation as potentially important pathways that become dysregulated in atherosclerotic macrophages and are the first
to identify a potential role for GATA2 in macrophage dysfunction in atherosclerosis.
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P3.066
Potential Role of Neutrophil-Mediated Vascular Inflammation and NET Formation in Atherosclerosis
Masayuki Yoshida, Mizuko Osaka
Tokyo Medical and Dental University, Tokyo, Japan
Objective: Exceed fat intake has been shown to initiate the development of atherosclerosis. Previously, we reported a dominant role of neutrophil activation in high-fat diet (HFD)–induced vascular inflammation. In this study,
we further extend our knowledge to demonstrate role for neutrophils in atherosclerosis development using LDL
receptor deficient LDLR-/- mice.
Methods: LDLR-/- mice (age of 7weeks, male) were fed HFD (20% fat, 1.25%cholesterol) or normal chow (NC)
for 4weeks or 12weeks and role of neutrophils were demonstrated by depletion of neutrophils by injection of
neutrophil-specific antibody. plasma levels of cytokines and chemokines are also measured. Atherosclerosis lesion formation was histologicaly confirmed by oil-red O staining and subsequent image analysis.
Results: 12 weeks of HFD significantly induced oil-red O positive lesion formation, which was significantly diminished by neutrophil depletion. Plasma level of myeloperoxidase was significantly higher at earlier phase of HFD
(at 4 weeks), suggesting neutrophil activation occured at this point. Further, citrullinated histones, a marker of
neutrophil extracellular traps (NETs), are detected in the aorta of HFD fed LDLR-/- mice prior to lesion formation.
Conclusions: These results indicated a potential role of neutrophil-mediated vascular inflammation and NETs in
the development of HFD-induced atherosclerosis
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P3.067
The Nuclear Receptor Rev-erb-α Controls the Development of Vascular Calcification
Mathilde Zecchin, Benoit Pourcet, Lise Ferri, Jonathan Vanhoutte, Stéphane Delhaye, Bart Staels, Hélène Duez
UMR 1011 IPL EGID, Lille, France
Objective: In late-stage of atherosclerosis, vascular inflammation triggers vascular calcification which results
from the imbalance between the activators and inhibitors of calcification. We have shown that the nuclear receptor Rev-erb-α protects from the development of atherosclerosis. However, its role in vascular calcification has not
been elucidated yet.
Methods: To determine whether Rev-erb-α is implicated in the development of vascular calcification, we compared atherosclerotic plaque calcification in 1.5 year-old Rev-erbα-/- and Rev-erbα+/+ mice in a pro-atherogenic
LDLr-/- genetic background. The size of calcified areas was quantified after alizarin red staining on heart sections
surrounding the aortic sinus. To uncover the molecular mechanisms by which Rev-erb-α might be involved in
the development of vascular calcification, we performed qPCR analysis of the expression of calcification-related
genes in key cells involved in this process, namely primary aortic smooth muscle cells differentiated into osteoblasts and bone marrow-derived macrophages differentiated into osteoclasts.
Results: Rev-erbα-/- LDLr-/- mice show larger calcification areas compared to Rev-erbα+/+ LDLr-/- mice. Consistently, calcium deposition, quantified after alizarin red staining, is increased in Rev-erbα-deficient smooth muscle
cells cultured in an osteogenic medium compared to control cells cultured in the same medium. The expression of
osteogenic markers such as osteocalcin and osteopontin and the inhibitor of calcification mgp is modulated in the
absence of Rev-erb-α. In Rev-erbα-deficient osteoclasts, the expression of osteoclast markers such as cathepsin
k, mmp-9 and rank is also enhanced.
Conclusions: These results indicate that Rev-erb-α may protect from the development of vascular calcification.
The study of the mechanisms involved therein is in progress.
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P3.068
Mechanical Strain-induced Reactive Oxygen Species and Their Role in Valve Interstitial Cell Calcification
Aileen Zhong1, 2, Craig A. Simmons1, 2, 3
1. Translational Biology and Engineering Program, Ted Rogers Centre for Heart Research, Toronto, ON, Canada,
2. Institute of Biomaterials and Biomedical Engineering, University of Toronto, Toronto, ON, Canada, 3. Department of Mechanical and Industrial Engineering, University of Toronto, Toronto, ON, Canada
Objective: Hypertension is thought to contribute to fibrosis and ectopic mineralization in calcific aortic valve
disease (CAVD) by exposing the valve leaflets to pathophysiological levels of strain that promote valve interstitial
cells (VICs) to differentiate to osteoblast-like cells. In vascular smooth muscle cells, mechanical strain promotes
reactive oxygen species (ROS) production and oxidative stress-induced pathological changes. While oxidative
stress is a hallmark of CAVD, the effect of mechanical strain-induced ROS production and its role on the regulation of VIC calcification have not been established. The Wnt/β-catenin signaling pathway is upregulated in CAVD
and it can be perturbed by hydrogen peroxide, suggesting a mechanistic link between ROS signaling and VIC
calcification. Therefore, we hypothesized that pathophysiological strain will elevate ROS production in VICs to
stabilize β-catenin and activate downstream target genes to promote VIC calcification.
Methods: Porcine aortic VICs were subjected to normal (10%) or pathophysiological (15%) strain using a Flexcell
bioreactor. VICs were transfected with HyPer, a fluorescent hydrogen peroxide sensor and ROS production was
measured using two-photon imaging. To model oxidative stress, VICs were cultured in osteogenic media supplemented with hydrogen peroxide for up to 8 days. ROS-induced Wnt/β-catenin pathway activation was measured
using TOPFlash luciferase assay and immunostaining of VICs for β-catenin to analyze nuclear translocation. VIC
osteogenesis was characterized by alkaline phosphatase (ALP) staining.
Results: Intracellular hydrogen peroxide levels, measured by HyPer staining, were elevated 1.6-fold with strain.
Hydrogen peroxide induced β-catenin nuclear translocation and a 1.8-fold increase in TOPFlash activity (p<0.01),
characteristic of activated Wnt/β-catenin signaling. In the presence of hydrogen peroxide, there was a 1.4-fold
increase in ALP-positive calcified nodules than in osteogenic media alone (p<0.01).
Conclusions: Mechanical strain induces hydrogen peroxide production in VICs and hydrogen peroxide activates
Wnt/β-catenin signaling and promotes VIC calcification. On-going work will focus on the identifying the mechanism that regulates mechanical strain-induced ROS production and characterizing the mechanistic link between
ROS and β-catenin stabilization in VIC calcification.
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P3.069
LDLR Blocks Translocation of Acetaldehyde Dehydrogenase 2 (ALDH2) to Nucleus in Macrophages to
Regulate Genes Critical for Lysosome Function and Autophagy
Shanshan Zhong1, Luxiao Li2, Jianhong Lu1, Shuyuan Guo2, Huiyong Yin1, 2
1. Shanghai Institutes for Biological Sciences, Chinese Academy of Sciences (CAS), Shanghai, China, 2. School
of Life Science and Technology, Shanghai Tech University, Shanghai, China
Objective: Macrophage lysosomal dysfunction leads to the impaired degradation of oxidized low density lipoprotein (ox-LDL) and foam cell formation in atherosclerosis but the underlying mechanism remains poorly defined.
The present study was designed to investigate the role of ALDH2 and LDLR in maintaining normal lysosomal
function and autophagy in macrophage.
Methods: We used LDLR knockout (LDLR-/-), ALDH2 knockout (ALDH2-/-), ALDH2 and LDLR double knockout
(ALDH2-/-LDLR-/-) fed by western diet and primary mouse macrophages to study the function of ALDH2 and LDLR
in atherosclerosis.
Results: ALDH2-/-LDLR-/- mice had significantly decreased areas of atherosclerotic plaques and less macrophages in mouse aorta comparing to LDLR-/- mice, which is opposite to ALDH2/ApoE double KO mice. Bone
marrow transplant experiments supported an important role of macrophages in this phenotype. Macrophages
from ALDH2 knockout had decreased uptake of ox-LDL through downregulation of phagocytic genes in LDLR-/background. Co-immunoprecipitation (CO-IP), immunofluorescence (IF) experiments, and transcriptomic analysis
(RNA-seq) in macrophages demonstrated that LDLR attenuated ALDH2 entering into nucleus and increased the
gene expression related to lysosome functions and autophagy- ATP6V0E2 and thereby increased the fusion of
autophagosomes and lysosomes which is good for inhibiting atherosclerosis.
Conclusions: Our findings uncovered a novel role of LDLR in preventing shed light on novel roles of ALDH2
in the pathogenesis of atherosclerosis through modulating macrophages functions by interactions of LDLR and
AMPK - beyond the conventional roles of detoxification of reactive aldehydes.

LDL

ALDH2

LDLRT

ALDH2

LDLR KO (rs671)

Macrophage

LOX-1

LDLRT
mitochondrial

WT(normal)

OX-LDL

Cell membrane

Uptake

WT
Autophagosome
Amphisome

Endosome
Lysosome
ALDH2

ATP6v0e2

AMPK
P

Autolysosome

P

P

ALDH2
HDAC3

Nuclear

ATP6v0e2

Foam cell

LDL/ox-LDL
degradation

accumulation

ABCA1
Cholesterol
efflux

326

Abstracts, XVIII International Symposium on Atherosclerosis, Toronto, Canada, June 9 - 12, 2018

P3.070
Adipose Tissue H3K4m3 Histone Mark is Elevated on Adipogenic, Lipid Homeostasis and Inflammatory
Master Genes in Obesity and Metabolic Disease
Daniel Castellano-Castillo, Isabel Moreno-Indias, María I. Queipo-Ortuño, José C. Fernández-García, Juan
Alcaide-Torres, Francisco Tinahones, Fernando Cardona
Unidad de Gestión Clínica de Endocrinología y Nutrición del Hospital Virgen de la Victoria, Instituto de Investigación Biomédica de Málaga (IBIMA), Universidad de Málaga, Málaga, Spain. Centro de Investigación Biomédica
en Red de Fisiopatología de la Obesidad y la Nutrición, CIBERobn, Madrid, Málaga, Spain
Objectives: Adipose tissue is considered an important tissue, which is in charge of energy storage and can act
in systemic homeostasis and inflammation. Epigenetics comprehends a series of factors that are important for
gene regulation or for chromatin structure, mostly DNA methylation and histone-tail modifications. Indeed, epigenetic can be modified by environmental conditions (nutrition, lifestyle, smoking…). Since metabolic diseases are
closely related to lifestyle and nutrition, epigenetic deregulation could play an important role in the onset of these
diseases, although there is little knowledge about histone marks in human adipose tissue. We aimed to analyze
H3K4m3 mark (open chromatin) on the promoter of several factors involved in adipogenesis, lipid metabolism and
inflammation in visceral adipose tissue (VAT) from subjects with different degrees of body mass index (BMI) and
metabolic disease.
Methodology: VAT were collected and frozen at -80˚C. 100 mg VAT samples were fixed in 0.1% formaldehyde,
homogenized and the chromatin sheared. The chromatin was immuno-precipitated with an antibody anti-H3K4m3
linked to magnetic balls and purified. H3K4m3 enrichment was analyzed by qPCR for LEP, LPL, SREBF2, SCD1,
PPARG, IL6, TNF and E2F1 promoters. Taqman predesigned assays were used to quantify mRNA for the same
genes.
Results: We observed an increment in H3K4m3 enrichment for all study promoters as BMI increased. This increase was related to the metabolic status, finding a positive correlation with glucose, insulin, HOMA-IR and with
the number of variables of metabolic syndrome present.. Overall, there were no significant correlations between
promoter H3K4m3 levels and mRNA expression for any factor except for SCD1, which presented a negative association.
Conclusions: H3K4m3 enrichment is directly associated with increasing BMI and metabolic deterioration, independently of the studied gene. Whether the increment of this mark is also expressed in the whole genome is
not known, and should be assessed in further studies.
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P3.071
The Requirement of B-cells for Renal and Blood Pressure Homeostasis
Luke S. Dingwell1, Eric A. Shikatani1, Rickvinder Besla1, Andrew S. Levy1, Danny Dinh1, Abdul Momen2, Hangjun
Zhang1, Talat Afroze2, Michelle B. Chen1, Felix Chiu1, Craig A. Simmons1, Filio Billia1, Jennifer L. Gommerman1,
Rohan John1, Scott Heximer1, James Scholey1, Steffen-Sebastian Bolz1, Clinton Robbins1, Mansoor Husain1
1. University of Toronto, Toronto, ON, Canada, 2. Toronto General Hospital Research Institute, Toronto, ON, Canada
The proto-oncogene and nuclear transcription factor c-myb regulates differentiation of hematological and vascular
smooth muscle cells; however, the role of c-Myb in integrated cardiovascular physiology is unknown. Mice homozygous for a hypomorphic c-myb allele (c-mybh/h) conferring reduced c-Myb activity have lower systolic and diastolic blood pressure, and reduced susceptibility to DOCA-salt experimental hypertension compared to wild-type
(WT) mice. While cardiac structure and function, and resistance artery function were normal, c-mybh/h mice have
increased 24-h urine output, creatinine clearance, and sodium excretion vs. WT, and have reduced peripheral
blood and kidney B220+ B-cells. Reconstitution of WT mice with c-mybh/h bone marrow transplant (BMT) (h/h>WT)
decreased blood pressure of WT recipients to h/h levels, and increased 24-h urine output compared to WT>WT
mice. Conversely, WT>h/h mice had blood pressure similar to WT mice. Chimeric BMT from i) c-mybh/h mice and
ii) mice lacking B-cells (JHT) into WT mice (h/h:JHT>WT) lowered blood pressure and increased 24-h urine output
compared to WT:JHT>WT mice. JHT mice were also found to manifest lower systolic and diastolic blood pressure
and increased 24-h urine output compared to WT mice. qRT-PCR of kidney medulla found reduced vasopressin
receptor 2 expression in c-mybh/h and JHT mice, implicating B-cells in the anti-diuretic hormone-vasopressin receptor 2 axis. Together, these data suggest that vasopressin receptor 2 deficiency in renal medulla results in abnormal salt- and water-handling and consequently, lower blood pressure in c-mybh/h mice. BMT and JHT experiments
reveal the critical role of B-cells in steady-state blood pressure and renal homeostasis.
Funding Support: CIHR, University of Toronto, Cardiovascular Sciences Collaborative Program
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P3.072
Disrupting a Circadian Clock Mechanism that Regulates Myogenic Reactivity Mitigates Cardiac Injury in
Heart Failure
Jeffrey T. Kroetsch1, Faisal J. Alibhai2, Darcy Lidington1, Cristine Reitz2, Hangjun Zhang1, Scott P. Heximer1, Tami
A. Martino2, Steffen-Sebastian Bolz1
1. University of Toronto, Department of Physiology, Toronto, ON, Canada, 2. Centre for Cardiovascular Investigations in the Department of Biomedical Sciences, University of Guelph, Guelph, ON, Canada
Objective: The coordination of circadian rhythms in the cardiovascular system is crucial for maintaining proper
function. Circadian rhythms in myogenic reactivity, particularly in beds that prominently regulate total peripheral
resistance (TPR), are poorly understood. This investigation assessed myogenic rhythmicity in skeletal muscle
resistance arteries and its contribution to cardiac decline in heart failure (HF).
Methods: Cremaster skeletal muscle resistance arteries were isolated and assessed with standard pressure
myography techniques. Circadian rhythmicity was genetically disrupted using mice with the ClockΔ19/Δ19 mutation. HF was induced by ligation of the left anterior descending coronary artery. Cardiac function was determined
by echocardiographic, hemodynamic, and histological assessments.
Results: Wild-type cremaster muscle resistance arteries demonstrate a pronounced circadian rhythm in myogenic responsiveness; agonist-induced vasoconstriction is not rhythmic. In HF, myogenic responsiveness is
locked at the circadian maximum, although circadian molecular clock gene expression cycled normally. Myogenic
rhythmicity is lost in ClockΔ19/Δ19 and myogenic tone is suspended at the circadian minimum, even in HF mice.
The reduction in TPR in ClockΔ19/Δ19 HF mice associates with improved cardiac function and reduced infarct
expansion.
Conclusions: Our study reveals that the circadian molecular clock regulates myogenic responsiveness. HF augments myogenic responsiveness by putatively targeting the link utilized by the circadian clock to oscillate myogenic reactivity. Our data show that the circadian regulation of myogenic responsiveness is a novel target for the
treatment of HF-induced microvascular dysfunction, and may significantly improve cardiac function.
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P3.073
In vivo Function of Flow-Responsive cis-DNA Elements of the Endothelial Nitric Oxide Synthase Gene: a
Role for Chromatin-based Mechanisms
Kyung Ha Ku1, 2, Britta J. Knight1, Michelle K. Dubinsky1, 2, Aravin N. Sukumar1, 2, Eileen Tran1, 2, Brent M. Steer2,
Myron I. Cybulsky1, 3, Philip A. Marsden1, 2
1. University of Toronto, Toronto, ON, Canada, 2. St. Michael’s Hospital, Toronto, ON, Canada, 3. University
Health Network, Toronto, ON, Canada
Background: Endothelial nitric oxide synthase (eNOS) is predominantly expressed in medium- to large-sized arteries where endothelial cells (ECs) are exposed to high frictional forces or shear stress. Decreased shear stress
due to Disturbed blood flow leads to decreased transcription of eNOS, which contributes to the development of
atherosclerotic lesions preferentially at bifurcations, branch points, and curvatures of major arteries. Two flow-responsive cis-regulatory DNA elements have been found within the eNOS promoter: a Shear Stress Response Element (SSRE) and a Krüppel-Like Factor (KLF) binding element. Both are argued to be functionally relevant to the
positive effects of laminar shear on eNOS transcription in vitro. However, the functional role of these cis-elements
in vivo remains unclear.
Methods: Transgenic mice with a mutation at each flow-responsive cis-element were generated using a murine
eNOS promoter-β-galactosidase reporter via linker-scanning mutagenesis. Murine ECs were isolated from the
aortic arch (AA) and the descending thoracic aorta (DTA) to assess the levels of DNA methylation at the transgene and native eNOS proximal promoters by pyrosequencing.
Results: Wildtype mice with a functional murine eNOS promoter-reporter construct showed reduced endothelial
staining in the lesser curvature of the AA. Surprisingly, mutation of the SSRE completely abolished the reporter
expression in ECs. This was associated with aberrant hypermethylation at the transgene eNOS proximal promoter. Mutation of the KLF binding element also evidenced decreased expression, manifesting an integration sitespecific decrease in eNOS transcription. An inverse relationship between reporter expression and the transgene
eNOS proximal promoter methylation was evident. The proximal promoter of native eNOS in wildtype murine ECs
from the AA displayed hypermethylation relative to those from the DTA, suggesting a functional role for flow-dependent DNA methylation in transcriptional activation of eNOS in vivo.
Conclusion: The SSRE and the KLF binding element in the eNOS promoter are both required for flow-induced
transcription of eNOS in arterial ECs in vivo. One element alone is not sufficient. This is the first in vivo study to
report the functional importance of a flow-responsive DNA element. Moreover, this work highlights an intimate
relationship between the chromatin-based function of flow-responsive cis-DNA elements and epigenetic-based
transcriptional processes.
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P3.074
Conditional Deletion of Heparan Sulfotransferase Enzyme, Ndst1, in Donor Endothelial Significantly
Decreases Acute Allograft Rejection
Alexandra R. Lucas1, Hao Chen2, Sriram Ambadapadi1, Jordan Yaron1, Liqiang Zhang1
1. Arizona State University, Biodesign Inst, Tempe, AZ, USA, 2. Department of Tumor Surgery, Second Hospital of
Lanzhou University, Lanzhou, China
Background: Innate and acquired immune activation occur early after transplant and cause ongoing scarring and
vasculopathy, leading causes of late transplant loss. Treatment of the donor organ and in particular modification of
the graft glycocalyx has not been extensively studied as an approiach to reducedinflammatory vascular damage
. The endothelial glycocalyx modulates immune reactions including chemokine-mediated haptotaxis. Conditional
N-deacetylase-N-sulfotransferase-1 deficiency (Ndst1f/f TekCre+) in aortic grafts reduces inflammation and M-T7,
an inhibitor of chemokine-glycosaminoglycan (GAG) interaction, improves late renal allograft function in mice.
Here, we examined the capacity of therapeutic intervention at the level of chemokine/GAG interactions to prevent
general leukocyte taxis into allografts and thus intercept chronic transplant rejection at the earliest possible stage.
Methods and Results: We examined donor Ndst1 deficiency (Ndst1-/-) and M-T7 treatment of wild type (WT)
C57BL/6 renal allograft transplant into BALB/c mice with normal Ndst1 expression (N = 80 mice). Early rejection
was significantly and equally reduced in Ndst1-/- allografts and after M-T7 treatment in WT grafts (P<0.0081). M-T7
lost activity in Ndst1-/- allografts transplant,while M-T7 point mutations displayed variable chemokine and GAG
binding with modified suppressive activity for rejection . CD3+ T cells (P<0.0001), HS (P<0.005) and CXC chemokine staining (P<0.012), and NFκB and JAK/STAT pathway gene expression were significantly modified. Altered
HS (P<0.022) and CS disaccharides correlated with reduced rejection, with selective changes in D0S6 ad D2S6
disaccharides. Damage and suppression was also suppressed in Ndst1-/- renal allografts implanted subcutaneously in BALB/c mice.
Conclusions: Isolated Ndst1 deficiency significantly reduces acute rejection, with comparable suppression to
chemokine-GAG inhibition providing a potential new therapeutic targets.
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P3.076
Multiomics Approach to Identify Novel Biomarkers For Critical Limb Ischemia in Diabetic and NonDiabetic Patients with Peripheral Arterial Disease
Mohamamd Qadura1, Rawand Abdin2, Hamzah Khan1, Shubha Jain1, Sherri Afxentiou1, Krishna Singh1
1. University of Toronto, Toronto, ON, Canada, 2. McMaster University, Hamilton, ON, Canada
Background: Critical limb ischemia (CLI), the most severe form of Peripheral Arterial Disease (PAD), is caused
by substantial reduction in arterial blood flow to the extremities. Despite promising advances in medical imaging
and clinical investigations, we currently do not possess any definite tools that can help vascular surgeons predict
the risk of developing CLI in PAD patients. We hypothesize that the chronic ischemia and inflammatory state will
induce the expression of macromolecules including: metabolites and proteins that can be used as prognostic
markers for PAD and diagnostic markers for CLI.
Methods: In this study, we recruited 1,200 patients to build a bio-bank of vascular tissue, muscles and plasma
obtained from diabetic and non-diabetic PAD and non-PAD patients. We stratified patients based on their PAD
severity into non-PAD, severe PAD and CLI. We considered proteins and metabolites with a p-value < 0.05 and a
> 2-fold expression ratio (PAD vs. non-PAD) as a differentially expressed molecules.
Results: Using Mass Spectrometry as a discovery tool, we identified 955 plasma proteins and 57 metabolites in
80 PAD patients and matched non-PAD controls. We identified a total of 15 proteins and metabolites that were
significantly unregulated in our PAD patients. The differentially expressed proteins mainly belonged to the following biological processes: immune response, energy and metabolism pathways. The potential biomarkers were
confirmed via ELISA in an independent cohort of 50 patients per group. After conducting our confirmatory studies
and adjusted for confounding factors, we identified Galectin-3–binding protein (gal3bp) as a bio-marker for CLI.
The optimal cutoff point for gal3bp as estimated by the receiver operating characteristics was 240 ng/mL (sensitivity 78%, specificity 88%).
Conclusion: We have demonstrated that plasma gal3bp can be used as diagnostic marker of CLI. The pathophysiology of gal3bp and its role in CLI are currently being investigated.
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P3.077
c-Myb Exacerbates Atherosclerosis By Regulating B Lymphocyte Responses
Besla Rickvinder, Clinton Robbins
UHN, Toronto, ON, Canada
Inflammation plays a key role in the development of atherosclerosis, but transcriptional regulators of the inflammatory process remain largely unknown. Here, we identify the nuclear transcription factor c-Myb as a crucial
mediator of atherosclerotic disease. Using mice harboring a c-Myb hypomorphic allele (cmybh: M303V), we
determined that c-Myb potentiates atherosclerosis directly through its effects on B cell development. Reduced
c-Myb activity prevented the expansion of harmful B2 cells, yet associated with increased numbers of IgM-producing antibody secreting cells (IgM-ASC) and elevated levels of atheroprotective OxLDL-specific IgM antibodies.
Bacterial stimulation studies and transcriptional profiling revealed that c-Myb had little effect on B cell function, but
rather maintained B cell progenitor populations in the bone marrow. Thus, disrupted c-Myb signaling represents a
possible therapeutic target that distinguishes the complex biology of B cells in cardiovascular disease.
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P3.078
Neutrophil Extracellular Trap Formation Mediated by Oxidized Low-density Lipoprotein Affects Lipid
Accumulation in Early Atherogenesis
Jinwon Seo1, 2, Eun-Jeong Yang1, 2, In-hong Choi1, 2
1. Department of Microbiology and Immunology, Yonsei University College of Medicine, Seoul, Korea, 2. Institute
for Immunology and Immunological Disease, Yonsei University College of Medicine, Seoul, Korea
Neutrophil extracellular traps (NETs) have been implicated in chronic inflammatory diseases such as atherosclerosis. Recent studies have shown that NET components were found in vessel lumen and intimal lesions associated
with atherosclerosis. However, the role of NETs in the lumen is not well examined. In this study, we investigated
the effects of NETs in early atherogenesis. Wild type and ApoE-/- mice were fed an atherogenic diet for 4 weeks,
and NET formation in the aortic lumen was evaluated by MR imaging. NETs were detected in ApoE-/- mice after 2
weeks and were more clearly detected after 3 weeks. However, NETs were not detected in WT mice even after 4
weeks. Next, IL-8-induced NET formation was observed. In response to IL-8, neutrophils from ApoE-/- mice induced the NET formation, but neutrophils from WT mice did not. Along with NET formation, lipid accumulation in
the arterial wall was increased in ApoE-/- mice compared to WT mice. Also, the plasma levels of oxidized LDL (oxLDL) was significantly higher in ApoE-/- mice compared to WT mice. The ex vivo study of oxLDL on NET formation
was performed using human neutrophils. OxLDL induced NET formation and oxidation levels of LDL influenced
in extent of NET formation. Finally, the effect NETs on endothelial dysfunction was studied. OxLDL-induced NETs
promote cell death as well as nitric oxide production in human endothelial cells. Collectively, our results suggest
that oxLDL-induced NET formation induces endothelial dysfunction in early atherosclerosis and promotes LDL
deposition into the intima. Thus, circulating oxLDL is a crucial component in the promotion of early atherogenesis.
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P3.079
BRCA2 is a Novel Regulator of Endothelial Cell Function and Apoptosis Following Oxidative Stress
Mohamed Adam1, Shamini Murugavel2, Antoinette Bugyei-Twum1, Tanya Narang, 2, Shubha Jain3, Yi Pan3,
Mohammad Qadura3, Kim A. Connelly3, Mohammed Al-Omran3, Subodh Verma3, Krishna K. Singh3
1. University of Toronto, Toronto, ON, Canada, 2. University of York, Toronto, ON, Canada, 3. St. Michael’s Hospital, Toronto, ON, Canada
Background: Germ-line mutations in the tumor suppressor gene BRCA2 (BReast CAncer susceptibility gene 2)
predispose carriers mostly to breast cancer. The BRCA2 protein responds to DNA damage by participating in
homology-directed DNA damage repair. Genetic analysis identified BRCA2 single nucleotide polymorphisms association with plasma-lipid levels, and lipid and metabolite deregulation in BRCA2-mutant humans. DNA damage,
apoptosis and lipid deregulation are the central pathways for endothelial dysfunction and atherosclerosis; however, the role of BRCA2 in endothelial dysfunction remains unknown.
Methods: To elucidate the role of BRCA2 in endothelial apoptosis/dysfunction in vitro, we silenced BRCA2 in human umbilical vein endothelial cells (ECs) and evaluated markers of EC function and apoptosis following oxidizedLDL (oxLDL) treatment. We also evaluated oxLDL retention by measuring the amount of oxidized LDL complexed
with DiI dye (DiI-OxLDL).
Results: Our preliminary findings show that BRCA2 is expressed in ECs and following successful BRCA2-silencing, oxLDL significantly increased reactive oxygen species (ROS) production in ECs. Increased ROS production was associated with exacerbated DNA-damage in BRCA2-silenced oxLDL-treated ECs as evidenced by
increased expression and activation of DNA double-stranded breaks (DSBs) marker H2A.X, and reduced RAD51foci formation – an essential regulator of DSB repair. Increased DSBs were associated with significantly increased expression and activation of pro-apoptotic p53. Elevated levels of DNA-damage and activated-p53 were
further associated with significantly increased oxLDL-induced apoptosis in BRCA2-silenced ECs as measured
by immunoblotting for cleaved-caspase-3 and TUNEL. We also observed exacerbated apoptosis and increased
oxLDL retention in BRCA2-silenced ECs in comparison to the BRCA1-silenced endothelial cells.
Conclusion: These data for the first time, demonstrate a novel role for BRCA2 as a regulator of EC survival,
apoptosis, and function in the setting of atherosclerosis in vitro. Additionally, these data provide important clues
regarding the potential susceptibility of BRCA2 mutation carriers to endothelial dysfunction, atherosclerosis and
other cardiovascular complications.
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P3.080
Regulation of the Long Non-Coding RNA Transcriptome in Endothelial Cells in Response to Shear Stress
Aravin N. Sukumar1, 2, H.S. Jeffrey Man1, 2, 3, Michelle K. Dubinsky1, 2, William Luke2, Mike Ding2, Philip A. Marsden1, 2, 3
1. Institute of Medical Sciences, University of Toronto, Toronto, ON, Canada, 2. Keenan Research Centre for Biomedical Science, Li Ka Shing Knowledge Institute, Toronto, ON, Canada, 3. Department of Medicine, University of
Toronto, Toronto, ON, Canada
Endothelial cells (EC) play a crucial role in regulating blood flow by adapting to changes in shear stress which alters the expression of genes, such as endothelial nitric oxide synthase (eNOS). In the absence of healthy (laminar) flow, EC gene expression becomes dysregulated which can predispose the vessel to plaque development. A
recent paradigm in gene regulation encompasses a novel class of RNA molecules that do not code for proteins
called long non-coding RNAs (lncRNAs). The influence of flow on the lncRNA transcriptome in ECs and their roles
in regulating EC phenotype is widely unknown.
Our lab first identified a set of EC-enriched lncRNAs, including STEEL, which maintains the expression of eNOS
and KLF2, a major flow-induced transcription factor in static conditions (Man, PNAS 2018). STEEL regulates angiogenic potential in response to inadequate flow and is repressed in the presence of laminar flow. Thus, lncRNAs
can be an integral component of blood flow regulation by ECs. To evaluate if the global lncRNA transcriptome is
responsive to flow, human umbilical vein ECs (HUVEC) were exposed to static or laminar flow (10 dynes/cm2,
48 hrs) using a parallel-plate flow chamber. Genome-wide profiling of lncRNAs was performed using a custom
lncRNA microarray which revealed 395 (3.2%) upregulated and 323 (2.6%) downregulated lncRNAs (≥2 fold
change, p<0.05) out of 12,140 lncRNAs detected. The top three highly responsive lncRNAs were validated using
qRT-PCR which exhibited robust upregulation with flow (60-1500 fold). We identified a lncRNA, which we termed
Shearlnc, that is induced by both flow and KLF2 adenoviral overexpression, and is preferentially expressed under
laminar flow vs. disturbed flow. Knockdown of Shearlnc using siRNA resulted in dysregulation of several genes
involved in vascular homeostasis, such as c-type natriuretic peptide (CNP). We conclude that in response to
flow, the lncRNA transcriptome is similarly regulated as protein-coding genes. Furthermore, we identified Shearlnc which responds differentially to flow patterns observed in healthy vs. diseased vessels and regulates key EC
genes. This work invites further exploration of the role of lncRNAs in mediating the EC response to shear stress
which has implications in vascular homeostasis and cardiovascular diseases.
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P3.081
Aortic Sca-1+ Progenitor Cells Arise from the Somitic Mesoderm Lineage in Mouse
Sarah K. Steinbach2, Tao Wang1, 2, Martha H. Carruthers2, Angela Li1, 2, 4, Rickvinder Besla1, 2, 4, Adam P. Johnston5,
Clinton S. Robbins1, 2, 4, Mansoor Husain1, 2, 3
1. Faculty of Medicine, University of Toronto, Toronto, ON, Canada, 2. Toronto General Hospital Research Institute, University Health Network, Toronto, ON, Canada, 3. Ted Rogers Centre for Heart Research, Toronto, ON,
Canada, 4. Peter Munk Cardiac Centre, University Health Network, Toronto, ON, Canada, 5. The Hospital for Sick
Children, Toronto, ON, Canada
Vascular smooth muscle cells (VSMCs) in the mouse aorta significantly contribute to cardiovascular health and
disease and are derived from distinct embryological lineages. Sca-1+ progenitor cells in adult mouse aortas are
known to generate VSMCs, but their embryological origins and temporal abundance are not known. Using tamoxifen-inducible Myf5-CreER mice, we demonstrate that adult Sca-1+ progenitor cells arise from the somitic mesoderm
beginning at E8.5 and continue throughout somitogenesis. Myf5 lineage-derived Sca-1+ cells greatly expand in
situ between 4-6 weeks of age and become a major contributor of aortic Sca-1+ cells. Myf5-derived adult aortic
cells are capable of forming multicellular sphere-like structures in vitro, and express the pluripotency marker Sox2.
Exposure to TGF-β3 induces the differentiation of spheres into calponin-expressing VSMCs. Pulse-chase experiments using tamoxifen-inducible Sox2-CreERT2 mice at 8 weeks of age demonstrate that ~35% of all adult aortic
Sca-1+ cells are derived from Sox2+ cells. We demonstrate that aortic Sca-1+ progenitor cells are derived from the
somitic mesoderm and from Sox2-expressing progenitors in adult mice. Our work sheds new light on the embryological origins and post-natal development of aortic Sca-1+ VSMC progenitors and may reveal potential roles in
vascular diseases.
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P3.082
Cardioprotective Benefits of Combined Treatment With Glucagon-Like Peptide-1 Receptor Agonist &
Sodium Glucose Transporter-2 Inhibitor In Mice
Dorrin Zarrin Khat1, Abdul Momen2, Muhammad A. Siraj2, Sina Hadipour-Lakmehsari1, Mark J. Chandy2, Mansoor
Husain2
1. University of Toronto, Toronto, ON, Canada, 2. Toronto General Hospital Research Institute, Toronto, ON, Canada
Introduction: Anti-hyperglycemic drugs such as sodium glucose transporter 2 inhibitors (SGLT2i) and glucagonlike peptide-1 receptor agonists (GLP-1RA) independently reduce major adverse cardiovascular events (MACE)
in subjects with type-2 diabetes (T2D). However, the mechanisms underlying these benefits are not understood.
GLP-1RAs prevent reactive oxygen species (ROS) by induced expression of antioxidant genes, providing further
rationale for their use in IRI. We showed that GLP-1RA also enhance endothelial cell (EC)-derived anti-thrombotic
effects and induce cardioprotective signaling. Others found SGLT2i-mediated reversal of abnormal myocardial
mitochondrial protein expression. Whether these two agents would complement and or antagonize each other in
models of ischemia-reperfusion injury (IRI) and cardiovascular disease has not been explored.
Hypothesis: Combined treatment with SGLT2i dapagliflozin [Dapa] and GLP-1RA exenatide [Ex4] will be more
cardioprotective against IRI than either agent alone.
Methods/Results: Non-diabetic male C57BL/6-J mice were randomized to treatment with Dapa, Ex4, both, or
vehicle for 7-days (d), followed by in vivo IRI via transient coronary artery ligation. Functional recovery from IRI
was assessed on d2 by echocardiography, and area at risk (AAR) and infarct size were demarcated by Evan’s
blue and TTC-staining, respectively. Mice treated with Dapa, Ex4, and both, suggest improved ejection fraction
[EF] (50%, 53%, 48%, respectively) vs. controls (41%) [sham 63%]. Treatment with Dapa and Ex-4 did not reduce
infarct size/AAR vs. controls. Analysis of cardiac remodeling at d28 post-IRI mice treated with Dapa, Ex4, and
combination showed improved EF (41%, 43%, 50%, respectively) vs. controls (36%). These improvements in
cardiac function were associated with reduced infarct size (%) in mice treated with combination (17%) vs. Dapa
(39%), Ex4 (29%), and controls (44%). GLP-1RA and SGLT2i appeared to modulate basal respiration of cardiomyocytes isolated after in vivo treatment. Preliminary microarray analysis of d28 post-IRI cardiac tissue revealed
gene expression profiles unique to preconditioning by Dapa+Ex-4 treatment.
Conclusions: Non-diabetic mice treated with both SGLT2i and GLP-1RA demonstrate better protection from IRI
than either agent alone, or controls. These findings suggest further studies of combined use of these agents are
needed in a condition (IRI) for which there is no approved therapy.
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P3.083
Enhanced Trpc3-Mediated Mitochondrial Respiratory Dysfunction by Inhibition of MitochondriaHexokinase in Monocytes from Hypertension Rats
Daoyan Liu
Daping Hospital, Third Military Medical University, Chongqing, China
Objective: Inhibition of transient receptor potential channel, canonical type 3 (TRPC3) attenuates monocytes and
vasculature calcium influx in spontaneously hypertensive rats (SHRs). However, it remains elusive whether mitochondrial TRPC3 participates in increasing mitochondrial calcium homeostasis and ROS production in monocytes
from hypertension.
Methods: 3-months age SHR and normotensive Wistar-Kyoto rats (WKYs) were treated telmisartan at 5 mg/kg/
day orally or without telmisartan as control for 3 months. Mitochondrial membrane potential changes (ΔΨm) were
indicated by a shift from red (JC-1 aggregates) to green (JC-1 monomers) fluorescence. Mitochondrial ROS production was quantified by MitoSOX. Mitochondrial respiratory function was analyzed by respirometer (Oxygraph2k; Innsbruck, Austria). Proteins were identified by immunoblotting. The cytosolic Ca2+ concentrations, [Ca2+]c
and mitochondrial [Ca2+]mito, were measured using Fura-2 AM and Rhod-2 AM (ThermoFisher).
Results: We demonstrated that increased mitochondrial TRPC3 expression, which facilitates mitochondrial calcium uptake and ROS produce in the monocytes from SHRs compared to WKYs. Monocytes mitochondrial respiratory function were significantly increased in SHRs. Inhibition of TRPC3 by its specific inhibitor, Pyr3, or telmisartan significantly increased the monocytes mitochondrial membrane potential changes (ΔΨm) and decreased
ROS production. Telmisartan or TRPC3 knockdown significantly attenuated, and TRPC3 over-expression significantly elevated the H2O2-induced cytosolic [Ca2+]c and mitochondrial [Ca2+]mito uptake, ROS production in THP-1
cells. In vivo, chronic administration of telmisartan inhibited mitochondrial respiratory function while decreased
TRPC3 in monocytes from SHR. Telmisartan intervention decreased plasma levels of inflammation-related factors
in SHRs. Most important is that we found that mitochondrial respiratory function were significantly increased in
monocytes from SHRs compared to WKYs. Long-term of telmisartan decreased monocytes mitochondrial respiratory function parameters Routine, CI OXPHOS, CI+ II OXPHOS and CIV ETS in SHRs while compared to WKYs.
Proteins expression of hexokinase 1 (HXK1) and HXK2, a primary initiator of glycolysis, were significantly reduced
in monocytes from SHRs compared to WKYs. Long-term of telmisartan increased proteins expression of HXK1
and HXK2 in monocytes from SHRs.
Conclusions: Enhanced mitochondrial TRPC3-mediated calcium handling involved in mitochondrial respiratory
dysfunction in monocytes from SHRs. Inhibition of TRPC3 decreasing mitochondrial calcium uptake and ROS
production through a hexokinases-dependent pathway in monocytes from hypertension rats.
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P3.085
Leukotriene B4 Mediates Vascular Oxidative Stress and Mitochondrial Dysfunction in Human Aortic
Endothelial Cells
Mohamad Hafizi Abu Bakar
Bioprocess Technology Division, School of Industrial Technology, Universiti Sains Malaysia, Gelugor, Malaysia
Objective: Mitochondrial dysfunction and oxidative stress are among the detrimental events in development of
cardiovascular diseases. Leukotriene B4 (LTB4) is a potent leukocyte chemoattractant regulated by 5-lipoxygenase (5-LO) and leukotriene A4 hydrolase activities in the event of chronic inflammatory conditions, including
cardiovascular diseases. However, the significant role of LTB4 on vascular oxidative and mitochondrial functions
remains obscure. In the current study, we focused on the metabolic effects of LTB4 on endothelial and mitochondrial functions.
Methods: The molecular mechanisms underlying the roles of LTB4 on human aortic endothelial cells (HAECs)
were investigated in vitro and in vivo using immunoblotting, real-time RT-PCR and flow cytometry analyses.
Results: LTB4 treatment in a dose-dependent manner augmented the degree of mitochondrial superoxide
generation in HAECs. Such impairments in mitochondrial integrity and dynamics by increased dynamin-related
protein-1 (Drp1) and fission-1 (Fis1) protein expression but, reduced mitofusin (Mfn)-1 protein expression were
noticed in HAECs. Furthermore, LTB4 considerably augmented the expression of Cytochrome C and Bax, but
diminished the expression of Bcl-2, thus promoting endothelial apoptosis and inflammation. Additionally, LTB4
treatment resulted in the suppression of phosphatidyl inositol 3- kinase (PI3K)/Akt signaling. Finally, severe vascular oxidative damage and mitochondrial impairments in aorta of transgenic mice expressing human LTB4 (LTB4Tg) mice were observed compared to wild-type C57BL/6J mice.
Conclusions: Overall, the current investigation uncovers a novel mechanism through which LTB4 leads to vascular oxidative damage and mitochondrial dysfunction in the progression of atherosclerosis.
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P3.086
Yes-Associated Protein Promotes Angiogenesis Via Signal Transducer and Activator of Transcription 3 in
Endothelial Cells
Jinlong He
Tianjin Medical University, Tianjin, China
Objective: Angiogenesis is a complex process regulating endothelial cell (EC) functions. Emerging lines of evidence support that Yes-associated protein (YAP) plays an important role in regulating the angiogenic activity of
ECs. The present study aimed to specify the effect of EC YAP on angiogenesis and its underlying mechanisms.
Methods: Mass spectrometry, western blot and immunoprecipitation assays were employed to identify new partner of YAP in HUVECs. Loxp-stop-loxp YAP-transgenic mice were crossed with Tie2Cre mice to generate YAP
specific overexpression mice.
Results: In ECs, vascular endothelial growth factor reduced YAP phosphorylation time- and dose-dependently
and increased its nuclear accumulation. Using Tie2Cre-mediated YAP transgenic (Tie2Cre-YAPTg) mice, we found
that YAP promoted angiogenesis in the postnatal retina and tumor tissues. Mass spectrometry revealed signal
transducer and activator of transcription 3 (STAT3) as a potential binding partner of YAP in ECs. Western blot
and immunoprecipitation assays indicated that binding with YAP prolonged interleukin 6–induced STAT3 nuclear
accumulation by blocking chromosomal maintenance 1-mediated STAT3 nuclear export without affecting its
phosphorylation. Moreover, angiopoietin-2 (Ang2) expression induced by STAT3 was enhanced by YAP overexpression in ECs. Finally, a selective STAT3 inhibitor or Ang2 blockage partly attenuated retinal angiogenesis in
Tie2Cre-YAPTg mice.
Conclusions: YAP binding sustained STAT3 in the nucleus to enhance the latter’s transcriptional activity and
promote angiogenesis via regulation of Ang2.
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P3.087
Detection of Circulating Markers Associated to Atherosclerosis in Smokers
Amauri S. Justo Junior1, Mariana A. Faria1, Juliano L. Fernandes2, Renata C. Azevedo1, Romulo T. Oliveira3, Maria
Heloisa S. Blotta1
1. State University of Campinas, Campinas, SP, Brazil, 2. Jose Michel Kalaf Research Institute, Campinas, SP,
Brazil, 3. Faculty of Americas, São Paulo, SP, Brazil
Objective: Atherosclerosis is a chronic inflammatory disease induced by deposition and modification of lipids in
susceptible areas of the vessels. Along with inflammatory process, the atherosclerotic lesion shows multifactorial
characteristics which depends of genes interaction, lifestyle and environmental factors. Among the involving factors, the smoking raises as one of the most important, contributing with approximately ten percent of all cardiovascular diseases cases. Subclinical atherosclerosis and the high incidences in smokers of ischemic cardiopathy
and silent infarctions increases significantly the mortality risk in those individuals. Therefore, the early detection of
asymptomatic individuals by immunological markers which characterizes the presence of the disease might help
to identify high risk patients. This study aims to identify inflammatory and/or immunological markers in asymptomatic smokers which could contribute to subclinical atherosclerosis diagnosis.
Methods: We quantified serum levels of IL-27, IL-33, IL-37, MMP-2, MMP-9, and C reactive protein (CRP) in 210
former and current smokers by ELISA. For a small group of them, we also quantified the frequency of circulating
regulatory T cells (Treg) and Type-1 regulatory T cells (Tr1) by flow cytometry.
Results: Serum concentration of mediators associated with disease progression such as CRP, MMP-2 and MMP9 were found to be increased in current smokers compared to former smokers. Moreover, current smokers also
exhibited smaller concentration of IL-33 and IL-37. In addition, the flow cytometry analyses demonstrated a slight
increased frequency of Treg and Tr1 cells in former and current smokers compared with individuals who never
smoked.
Conclusions: Our preliminary results indicate that smoke cessation could directly reduce serum mediators associated to inflammation and atherosclerotic disease and increase cytokines with anti-inflammatory properties such
as IL-33 and IL-37. In addition, the increased percentage of regulatory cells (Treg and Tr1) in former and current
smokers may indicate their involvement in the regulation of pro and anti-inflammatory mediators in individuals
under the effect of smoking.
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P3.088
Lipid Core Nanoparticles as Vehicle for Docetaxel Reduces Atherosclerotic Lesion, Inflammation, Cell
Death and Proliferation in an Atherosclerosis Rabbit Model
Bianca C. Meneghini, Elaine R. Tavares, Maria C. Guido, Tauany M. Tavoni, Roberto Kallil Filho, Raul C. Maranhao
Heart Inst - HCFMUSP, Sao Paulo, SP, Brazil
Objective: LDE, a lipid core nanoparticle, concentrates on inflammatory sites with high cell proliferation rates,
as atherosclerotic lesions. Used as a vehicle for drugs in experimental models and humans, LDE provides a new
strategy of targeting drugs to injured tissues. Docetaxel (DTX), an antiproliferative chemotherapeutic agent, has
not been explored yet in the treatment of atherosclerosis. The hypothesis was to evaluate the treatment with the
LDE-DTX association in rabbits with atherosclerosis induced by a high cholesterol diet.
Methods: New Zealand white male rabbits were fed with 1% cholesterol diet throughout the 8-week experimental
period to induce atherosclerosis. After 4 weeks, the animals were treated weekly with LDE-DTX (n=10) at a dose
of 1mg/kg i.p. or only with LDE (Control group, n=10). Chow consumption and lipid, hematological and ponderal
profiles were evaluated during the protocol at baseline, 4 weeks and post-treatment. After euthanasia, morphological analysis and Western blot of the aorta were performed.
Results: There was no difference in chow intake and weight between groups. Total cholesterol and HDL-C
increased similarly in both groups. There was a decrease in red blood cells number in both groups comparing
baseline and post-treatment. The macroscopic lesion area in the aortas of LDE-DTX group was approximately
80% smaller compared to Control group. LDE-DTX group showed lower protein expression of inflammatory factors CD68, MCP-1, TNF-alpha, IL-1 beta and IL-6, pro-apoptotic factors caspases 3 and 9, and Bax than Control
group. Cell proliferation was reduced as shown by the lower protein expression of PCNA. There was no treatment-related toxicity.
Conclusions: Treatment with LDE-DTX association proved to be effective since the treated rabbits had a smaller
area of the atherosclerotic lesion, lower inflammation, cell death and proliferation in the aorta when compared to
Control group. There was no observable DTX toxicity.
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P3.089
Intermedin Reduces Neointima Formation by Regulating Vascular Smooth Muscle Cell Phenotype via
cAMP/PKA Pathway
Qing Zhu, Xian-Qiang Ni, Wei-Wei Lu, Jin-Sheng Zhang, Di Wu, Yao Chen, Lin-Shuang Zhang, Yan-Rong Yu,
Chao-Shu Tang, Yong-Fen Qi
Peking University Health Science Center, Beijing, China
Objective: Vascular smooth muscle cell (VSMC) dedifferentiation contributes to neointima formation, which results in various vascular disorders. Intermedin (IMD), a cardiovascular paracrine/autocrine polypeptide, is involved
in maintaining circulatory homeostasis. However, whether IMD protects against neointima formation remains
largely unknown. The purpose of this study is to investigate the role of IMD in neointima formation and the possible mechanism.
Methods: IMD1-53 (100ng/kg/h) or saline water was used on rat carotid-artery balloon-injury model. The mouse
left common carotid-artery ligation-injury model was established using IMD-transgenic and C57BL/6J mice.
Immunohistochemistry and immunofluorescence staining was used to detect the protein expression in rat carotid
arteries. Radioimmunoassay was used to determine the serum IMD level. The hematoxylin andeosin staining was
used for carotid arteries morphological testing. In vitro, for rat primary cultured VSMC phenotype transition, proliferation and migration assays, platelet-derived growth factor-BB (PDGF-BB) reagent and IMD1-53 peptide were
added to the culture media at the final concentration of 20 ng/mL and 10-7mol/L respectively. Quantification of
VSMC proliferation involved MTT and BrdU assay and migration was detected by wound-healing assay. Western
blot and realtime PCR were used to detect the protein and mRNA levels of tissues or cells.
Results: With the rat carotid-artery balloon-injury model, IMD was significantly downregulated in injured arteries
and plasma. Exogenous IMD1-53 greatly inhibited neointima formation and prevented VSMC from switching to
a synthetic phenotype. With the left common carotid-artery ligation-injury model, IMD-transgenic mice showed
less neointima formation than C57BL/6J mice. PDGF-BB reduced IMD mRNA expression in rat primary cultured
VSMCs but increased that of its receptors, calcitonin receptor-like receptor or receptor activity-modifying proteins.
Furthermore, PDGF-BB promoted VSMC proliferation and migration and transformed VSMCs to the synthetic
phenotype, which was reversed with IMD1-53 treatment. Mechanistically, IMD1-53 maintained the contractile
VSMC phenotype via the cyclic adenosine monophosphate/protein kinase A (cAMP/PKA) pathway.
Conclusions: IMD attenuated neointima formation both in the rat model of carotid-artery balloon injury and
mouse model of common carotid-artery ligation injury. IMD protection may be mediated by maintaining a VSMC
contractile phenotype via the cAMP/PKA pathway.
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P3.090
LncRNA-SRA Promotes Vascular Smooth Muscle Cells Proliferation via MEK/ERK/CREB Signaling
Pathway
Jia Long1, Neng Zhu2, Chan-Juan Zhang1, Chan Liu1, Qin-Hui Tuo1, Duan-Fang Liao1, Li Qin1
1. Hunan University of Chinese Medicine, Changsha, China, 2. The First Hospital of Hunan University of Chinese
Medicine, Changsha, China
Objective: The proliferation and migration of vascular smooth muscle cells (VSMCs) are crucial events in the
neointimal formation, hallmarks of atherosclerosis and restenosis. Long non-coding RNA-steroid receptor RNA
coactivator (lncRNA-SRA) has been found to be a critical regulator of cell migration and proliferation in many
scenarios. However, its role on VSMCs migration and proliferation during atherosclerosis development is unclear.
This study aimed to investigate the effect of lncRNA-SRA on neointimal formation and VSMCs migration and proliferation, and explore its underlying mechanisms.
Methods: Neointimal hyperplasia mice model was induced by balloon injury. HE staining was applied to evaluate
the morphological changes of intimal hyperplasia. MTS and EdU were used to detect cell proliferation. Westernblotting assay was determined to investigate the effect of LncRNA-SRA on MEK-ERK-CREB signaling pathway.
Results: Over-expression of LncRNA-SRA by lentivirus aggravated neointimal formation and promoted the
expressions of proliferated markers such as Ki67 in femoral arteries-injured mice. Similarly, over-expression of
LncRNA-SRA promoted proliferation and migration in VSMCs in vitro. Particularly, LncRNA-SRA facilitated progression of the cell cycle through the G1 to S phase which related to the regulation of the expressions of PCNA
and cyclin D1. To address its potential mechanisms, a positive correlation between cAMP-response element
binding protein (CREB) and LncRNA-SRA was determined by using String online software. And the expressions
of phosphorylated CREB, phosphorylated MEK1/2 and phosphorylated ERK1/2 were upregulated in VSMCs
with LncRNA-SRA over-expression. On the contrary, the expressions of phosphorylated CREB, phosphorylated
MEK1/2 and phosphorylated ERK1/2 were decreased in the presence of MEK inhibitors U0126，which reversed
the promotion of LncRNA-SRA on VSMCs proliferation. Additionally, the expressions of PCNA and CyclinD1 were
also significantly down-regulated following the inhibition of MEK.
Conclusions: Taken together, our data demonstrate that LncRNA-SRA may promote the occurrence and development of restenosis after vascular intervention. The underlying mechanism showed LncRNA-SRA promotes
proliferation of VSMCs via MEK/ERK/CREB signaling pathway. Therefore, LncRNA-SRA might be a potential
target of VSMCs proliferation specifically during neointimal hyperplasia and restenosis.
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P3.091
Nicotinamide Riboside Maintains Cell Survival and DNA Integrity During Acute Surges in Oxidative and
Hemodynamic Aortic Stress
Alanna Watson1, Sina Ghoreishi1, Krista Hawrylyshyn1, Zengxuan Nong1, 2, Hao Yin1, 2, Caroline O’Neil1, 2, J. Geoffrey Pickering1, 2, 3
1. Western University, London, ON, Canada, 2. Robarts Research Institute, London, ON, Canada, 3. London
Health Sciences Centre, London, ON, Canada
Objective: The aortic wall can be subjected to acute surges of hemodynamic and oxidative stresses. Cellular
resistance to these high-intensity insults could be important for maintaining aortic health. Importantly, a highly oxidative environment can damage the genome, which can lead to poly(ADP-ribose) polymerase (PARP)-mediated
consumption of nicotinamide adenine dinucleotide (NAD+). This in turn can compromise cellular bioenergetics and
viability. Optimizing NAD+ metabolism could potentially be beneficial in this setting but has not been studied. The
purpose of this study was to determine if NAD+ metabolism was compromised in vascular cells subjected to acute
oxidative damage, and if orally supplementing mice with the NAD+ precursor nicotinamide riboside (NR) protected
against acute angiotensin II (Ang II)-induced aortic damage.
Methods: NAD+ concentrations were determined in human endothelial and smooth muscle cells (ECs and SMCs)
by spectrophotometric enzyme cycling assay. DNA damage was assessed by Comet assay. Early aortic cell death
due to Ang II infusion (1.44 mg/kg/day) was assessed in mice administered NR (400 mg/kg/day) by infusing ethidium homodimer-III.
Results: ECs and SMCs subjected to acute oxidative stress by H2O2 displayed 86% and 55% declines in NAD+
content, respectively, with corresponding losses in cell viability. Inhibiting PARP1 activity blunted NAD+ decline
and also reduced cell death. However, this was at the cost of increasing DNA strand breaks, by 33% and 25%.
Importantly, supplementation with NR increased vascular cell NAD+ content and reduced the PARP1-mediated,
NAD+-depletion-associated cell death, but without accumulating DNA damage. Infusion of Ang II in mice resulted
in early EC and SMC death (prevalence of 43.4% and 12.1% on day 3). This was associated with loss of DNA integrity in both ECs and SMCs. Strikingly, supplementing mice with oral NR for one week prior to and during acute
Ang II infusion abrogated EC and SMC death and DNA strand breakage.
Conclusions: Administration of NR buffers NAD+ levels in aortic ECs and SMCs subjected to high oxidative
stress, and protects against acute cell death and DNA damage. By maintaining NAD+ reserves, NR supplementation may be an important cytoprotective strategy for acute insults that predispose to aortic disease.
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P3.092
NOD1-high Vascular Smooth Muscle Cells are Vascular Resident Innate Immune Cell
Zhong-Qun Yan, Xintong Jiang, Göran K K. Hansson
Karolinska Institutet, Stockholm, Sweden
Objective: Nucleotide-binding oligomerization domain containing protein 1 (NOD1), a cytoplasmic innate immune
receptor that recognizes bacterial peptidoglycan, has been implicated in the pathogenesis of vascular inflammation and atherosclerosis. However, cellular mechanisms of NOD1 signaling remain poorly understood.
Methods: Atherosclerosis development and progression in LDLr-/- mice was studied in the condition of oral
administration of NOD1 activator for 8 weeks. NOD1high SMC function was characterized in vivo using rat model
of vascular injury and in vitro. In addition, contribution of NOD1high to atherosclerosis was examined in ex vivo
cultured human atherosclerotic plaques.
Results: We show that oral inoculation of low-density lipoprotein receptor deficient (LDLr-/-) mice with a NOD1
specific peptidoglycan mimic leads to rapid atherosclerosis evolution throughout aorta and coronary artery,
causing severe plaque stenosis and lumen obstruction. These atherogenic alterations were driven by NOD1elicited transvascular destructive inflammation and activation of NOD1 expressing vascular smooth muscle cells
(NOD1high SMC). Studying the arterial responses to mechanic injury, we observed that NOD1high SMC sense the
injury induced vessel wall damage and function as the principle cell type contributing to neointimal generation. In
vitro, the NOD1high SMC demonstrate heightened inflammatory property, as shown by releasing chemokines in
the steady state and exaggerated inflammatory responses to NOD1 stimulation. NOD1high SMC were detected in
activated state in human atherosclerotic lesion and were more abundant in symptomatic plaques. We found that
human atherosclerotic plaques react intensely to NOD1 activator by NF-kB and MAPK activation and cytokine
generation.
Conclusions: The present study demonstrates a potent vascular inflammatory property of NOD1 activation that
causes vessel wall destruction and development of severe stenotic atherosclerosis. Additionally, we discover a
population of NOD1high SMC in mouse, rat and humans that sense danger signals of exogenous and endogenous,
contribute to vascular inflammation and vascular repairing.
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P3.093
Chlamydia Pneumoniae Infection Promotes Monocyte Transendothelial Migration by Enhancing Vascular
Endothelial Cell Permeability
Lijun Zhang, Jingya Liu, Guolin Miao, Beibei Wang, Ningbo Zheng, Lu Ma, Xiaoyu Chen, Guangyan Wang, Xi
Zhao, Lijun Zhang
Tianjin Medical University, Tianjin, China
Objective: To explore whether and how Chlamydia pneumoniae (C. pneumoniae) infection of vascular endothelial
cells (VECs) promotes monocyte transendothelial migration (TEM) by affecting VEC permeability.
Methods: In this study, we used a model of human umbilical vein endothelial cell line EA.hy926 cells infected
with C. pneumoniae in vitro to investigate the effects of C. pneumoniae infection of VECs on the TEM of monocytes
in a TEM assay. VEC permeability was assessed by measuring the passage of fluorescein-isothiocyanate labeled
bovine serum albumin (FITC-BSA) across a VEC monolayer. Western blot was employed to examine the effects
of C. pneumoniae infection on VE-cadherin internalization, and the roles of VE-cadherin tyrosine phosphorylation in
the infection-induced VE-cadherin internalization.
Results: Our results showed that C. pneumoniae infection of VECs promoted the TEM of monocytes possibly by
increasing VEC permeability. Western blot analysis showed that C. pneumoniae infection induced VE-cadherin
internalization. And the data from the FITC-BSA assay indicated that C. pneumoniae infection could enhance VEC
permeability through promoting VE-cadherin internalization. The results from Western blot showed that C. pneumoniae infection stimulated the tyrosine phosphorylation of VE-cadherin at Y658, which can be realized possibly
by activating the Src kinase in VECs. After VECs were pretreated with a Src kinase inhibitor PP2, the role of C.
pneumoniae infection in increasing the tyrosine phosphorylation of VE-cadherin was strongly suppressed, and the
enhanced VE-cadherin internalization induced by the infection was also significantly impaired. The results from
FITC-BSA assay demonstrated that PP2 could markedly inhibit the role of C. pneumoniae infection in increasing
VEC permeability. In addition, VE-cadherin tyrosine phosphorylation also played important roles in the monocyte
TEM induced by C. pneumoniae infection of VECs.
Conclusions: Our data suggest that C. pneumoniae infection of VECs promotes monocyte TEM by enhancing
VE-cadherin internalization and VEC permeability via the Src kinase mediated-VE-cadherin tyrosine phosphorylation, which reveals a new mechanism of the monocyte TEM induced by C. pneumoniae infection of VECs, and also
provides a new way to prevent atherosclerosis.
This work was supported by the Fund from the National Natural Science Foundation of China (No.81300206,
No.81470551 and No.81700403).
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P3.094
Platelet Integrin αIIbβ3 Antagonist Attenuates Atherosclerotic Plaque Formation and Progression of
Atherosclerosis in ApoE-deficient Mice on a High-fat Diet
Jie Zhu, Yumei Nie, Birong Zhou
The First Affiliated Hospital of Anhui Medical University, Hefei, China
Objective: Pharmaceutical strategies to suppress progression of atherosclerosis (AS) and anti-platelet thrombus
formation are the two main therapeutic regimens for the treatment of AS-related diseases. Platelet integrin aIIbb3
antagonists have been widely used to prevent and treat life-threatening thrombotic diseases in patients with AS.
Platelets activated at the injured vessel wall play an essential role in the initiation and progression of AS. Therefore, theoretically, integrin antagonists may influence AS development. However, up to now, no direct evidence
verifying this hypothesis existed.
Methods: Thirty-two male apolipoprotein-e-deficient (ApoE-/-) mice were randomly allocated to receive a basal
diet or high-fat diet (HFD) for 4 weeks. The HFD group then received atorvastatin (0.25 µg/day), tirofiban (0.25
mg/kg/day), or the same volumes of vehicle for next 12 weeks.
Results: Tirofiban markedly reduced AS plaque formation in the arteries. Collagen-induced aggregation was
obviously reduced in platelets from tirofiban-treated mice. Moreover, tirofiban reduced CD62P expression, JON/A
binding, and CD40L surface expression in the platelets. In addition, levels of regulatory T cells in both peripheral
circulation and AS plaques were found to be obviously elevated in the tirofiban-treated mice. Furthermore, tirofiban decreased the levels of CD40L in AS plaques.
Conclusions: The integrin aIIbb3 antagonist, tirofiban, attenuates AS plaque formation in ApoE-/- mice, which
could be mediated by inhibiting platelet activation and increasing Treg percentages. These findings suggest a
novel therapeutic strategy for the prevention of both atherothrombosis and the development of AS using integrin
aIIbb3 antagonists.
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P3.095
Canagliflozin Directly Reduces Macrophage Inflammation via AMPK in a Mouse Model of Atherosclerosis
Emily A. Day, Rebecca J. Ford, Jessie H. Lu, Rachel Lu, James S. Lally, Jonathon D. Schertzer, Gregory R. Steinberg
McMaster University, Hamilton, ON, Canada
Canagliflozin, a sodium-glucose transporter 2 (SGLT2) inhibitor, has recently been approved for the treatment of
type 2 diabetes in 40 countries. In addition to reducing blood glucose, SGLT2 inhibitors produce unexpectedly
robust reductions in hospitalization and death due to cardiovascular disease (CVD), and reduce other CVD risk
factors such as blood pressure, body weight, adiposity, insulin resistance and in some cases circulating triglycerides and LDL cholesterol. These effects cannot be completely explained by improved glycemic control. Alternative
mechanisms to explain the profound cardiovascular effects of these drugs are unknown. Recently, our lab has
shown that canagliflozin inhibits mitochondrial complex I leading to AMPK activation and decreased lipogenesis,
but whether this is important for reducing inflammation and atherosclerosis is not known. Here we show canagliflozin, but not dapagliflozin or empagliflozin, dose dependently reduces markers of inflammation, including phosphorylation of c-Jun NH2-terminal Kinase (JNK) and interleukin -1 Beta (IL-1β) secretion in bone marrow derived
macrophages in an AMPK dependent and NLRP3 independent manner. To determine canagliflozin’s effects
on atherosclerosis, female ApoE-/- and ApoE-/-AMPKβ1-/- mice were fed a Western Diet and orally gavaged with
either vehicle or 30mg/kg canagliflozin for 6 weeks. Canagliflozin treatment did not reduce body weight and only
resulted in modest improvements in glycemic parameters, however there was a reduction in hepatic lipogenesis
independent of AMPK. Canagliflozin did not reduce atherosclerotic plaque development in this model, however,
circulating inflammatory cytokines Tumor Necrosis Factor alpha (TNFα), IL-1β, and Monocyte chemotactic protein
1 (MCP-1) were reduced in an AMPK-dependent manner. Although this model did not result in a decrease in atherosclerosis, canagliflozin treatment reduced both hepatic lipogenesis and markers systemic inflammation, providing insights into a mechanism of action for this drug beyond SGLT2 inhibition. These findings may help explain the
robust protective effects of canagliflozin on CVD in humans.
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P3.096
Do Thromboxane B2 and Leukotriene E4 Play Role in Recurring Restenosis in Patients After
Endovascular Treatment Due to Lower Limb Ischemia?
Mikolaj Maga1, Agnieszka Wachsmann2, Maga Pawel2, Rafal Nizankowski2
1. Jagiellonian University Medical College, Krakow, Poland, 2. Department of Angiology, Jagiellonian University
Medical College, Krakow, Poland
Objective: Endovascular treatment (EVT) is less successful in patients with recurrent restenosis. Even though
the role of eicosanoids in atherosclerosis is well-known, their influence on restenosis after endovascular treatment has not been studied yet. We, therefore, wanted to establish prognostic features of urinary leukotrienes
E4(uLTE4) and thromboxane B2(uTXB2) in occurrence of restenosis.
Methods: In this prospective study 179 patients suffering from peripheral artery disease in Rutherford’s Scale
stage 3-4 admitted for lower extremities EVT were recruited. Urine samples were collected before, 2 hours after
and day after intervention. Also during follow-up visits (1,3,6 and 12 months) uLTE4 and uTXB2 level was measured and success of the EVT was evaluated by complex assessment of restenosis (symptoms of ischemia, AnkleBrachial Index, Toe-Brachial Index, Doppler ultrasonography, quality of life questionnaires). Excretion of uLTE4
and uTXB2 were performed by high-performance liquid chromatography-mass spectrometry and recalculated to
the creatinine level.
Results: During analysis patients were divided into 2 groups: A-without restenosis; B-with restenosis. The
difference in average uLTE4 on every follow-up between groups A and B was statistically significant (3month:
85.57vs157.64,p=0.002; 6month: 83.17vs158.28,p<0.001; 12month: 76.81vs150.25,p<0.001).[Fig 1.] The
dependence between increased uLTE4 level in 1month follow-up and occurrence of restenosis in 3 months
as well as increased in 3 month and restenosis within 6 months has also been observed (1month p=0.002,
3month p=0.016).[Fig 2.] Preoperative uTXB2 levels correlated well with the composite endpoint of death, myocardial infarction and stroke during the follow-up period (OR=7.42[CI95%=1.2-48.8];p=0.002).
Conclusions: Increased level of uLTE4 correlates with restenosis occurrence in PAD patients after EVT.
Leukotrienes rise also can be a predictor of the restenosis in next months. However these results let us
believe, that the uLTE4 level may become one day the significant patients prognosis biomarker after endovascular
treatment, further studies need to be carried out to explore the mechanism that is behind described phenomena.
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P3.097
Biochemical Markers of Endothelial Dysfunction in Coronary Heart Disease Patients
Valentyna Romanova
National Pirogov Memorial Medical University, Vinnytsya, Ukraine
Objective: To evaluate the role of endothelial dysfunction in the coronary heart disease (CHD) destabilization.
Methods: The study included 173 CHD patients (the average age was 57.24±5.12 years): 92 patients with stable
angina (45 – with II functional class (FC) and 47 – with III FC) and 81 patients with acute coronary syndromes
(ACS) (43 – with unstable angina and 38 – with acute myocardial infarction (MI)). 30 healthy subjects (the average age was 55.37±4.82 years) were included in the control group. Endothelial dysfunction was assessed by the
levels of vasoconstrictor endothelin-1 and the activity of von Willebrand factor. Levels of endothelin-1 were determined by ELISA using the test-systems of «DRG» (USA). The activity of Von Willebrand factor (vWF) in plasma
was determined using the photoelectric colorimeter with ristomitsyn.
Results: Endothelin-1 levels in CHD patients were significantly higher than in the control group (10.13±0.42
and 4.01±0.36 ng/mL, respectively, p<0.001). The similar data were observed in vWF activity (129.12±3.56 and
92.41±4.57 %, respectively, p<0.001). Moreover, concentrations of both biomarkers increased with an increase in
disease severity (p<0.05), and the most severe changes of both endothelin-1 and vWF were in the patients with
ACS, especially in acute MI patients.
We have noted that the degree of increase in the endothelin-1 level (Δ%) in CHD patients was significantly
greater than the amount of increase in the vWF activity (152.62 versus 39.73 %, respectively). The combination of
CHD with arterial hypertension was accompanied by more significant changes in both vasoconstrictor and procoagulant functions, with greater extent in vasoconstrictor function. Arterial hypertension has no significant effect on
the vWF activity, especially in patients with unstable CHD course.
The significant relationships between C-reactive protein levels and both endothelin-1 levels (r=0.34, p<0.01) and
von Willebrand factor activity (r=0.53, p<0.01) were noted, indicating the role of inflammatory activation in the
endothelial dysfunction, regardless of arterial hypertension presence.
Conclusions: In CHD patients there are a growth of both vasoconstrictor and procoagulant potential of vascular
endothelium. Violations of vasoregulating and procoagulant endothelial function can serve as a non-invasive indicator confirming the diagnosis of CHD, reflect the degree of the disease progression and its prognosis.
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P3.098
Biomarkers of Nonspecific Systemic Inflammation as the Criteria of Coronary Heart Disease
Destabilization
Mykhailo Repetenko, Valentyna Romanova, Lidiia Romanova
National Pirogov Memorial Medical University, Vinnytsya, Ukraine
Objective: Identification of coronary heart disease destabilization using complete blood count, high sensitive Creactive protein and tumor necrosis factor-α levels in patients with different variants of coronary heart disease.
Methods: 173 coronary heart disease (CHD) patients were examined (the average age was 57.24±5.12 years):
92 patients with stable angina (45 with IInd and 47 with IIIrd functional classes) and 81 patients with acute coronary syndromes (ACS) (43 with unstable (progressive) angina and 38 with acute myocardial infarction (AMI)). 30
healthy subjects were included in the control group. Levels of high sensitive C-reactive protein (hsCRP) and tumor
necrosis factor-α (TNF-α) were determined by ELISA using the test-systems of «DRG» (USA) and «Diaclone»
(France).
Results: Patients with ACS were characterized by significantly higher levels of white blood cells and erythrocyte
sedimentation rate not only relative to the control group, but also patients with stable CHD (p<0.05). Moreover,
these patients had significantly less ratio of non-granulocytic to granulocytic leukocytes not only relative to the
control group, but also patients with stable CHD (0.36±0.03 and 0.52±0.02 and 0.55±0.01, respectively, p<0.01),
which can be the indicator of CHD destabilization.
hsCRP levels in CHD patients were significantly higher than in the control group (5.29±0.19 and 0.87±0.04 mg/L,
respectively, p<0.001). TNF-α levels were also higher in CHD patients (4.28±0.18 and 1.18±0.07 ng/mL, respectively, p<0.001). Both hsCRP and TNF-α levels increased with an increase in disease severity (p<0.05). The most
severe changes were in patients with ACS, especially in AMI patients.
The combination of CHD with arterial hypertension was accompanied by more significant changes in inflammation
biomarkers, although arterial hypertension had no significant effect on them in patients with unstable CHD course.
Conclusions: CHD patients are characterized by the activation of nonspecific systemic inflammation. Indicators,
which can reflect this activation, are increase of white blood cells and erythrocyte sedimentation rate and decrease of non-granulocytic to granulocytic leukocytes ratio in complete blood count. In addition, levels of hsCRP
and TNF-α can be the biochemical markers of nonspecific systemic inflammation in CHD patients. Elevated
production of these markers can be considered as the indicator of both atherosclerotic plaque damage and acute
coronary syndrome development.
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P3.099
Transdermal Detection of Low Concentrations of Hydrogen Sulfide
Elani F. Wiest1, Lynnette Rios1, Debra Friedrichsen2, Grayson Silaski2, Curtis Mowry3, Reza Shekarriz2, Nancy
Kanagy1
1. University of New Mexico, Albuquerque, NM, USA, 2. Exhalix, LLC, Albuquerque, NM, USA, 3. Sandia National
Laboratories, Albuquerque, NM, USA
Objective: We report here a novel approach to measure circulating hydrogen sulfide (H2S) non-invasively as a
potential way to diagnose and monitor endothelial dysfunction and peripheral artery disease (PAD). PAD is a lifethreatening condition caused by arterial constriction and obstruction of blood flow leading to limb ischemia. Current methods to diagnose and monitor PAD lack sensitivity, are expensive, and technically difficult. Recent studies
indicate that decreased H2S production is an underlying cause of PAD. Also, reduced plasma H2S correlates with
endothelial dysfunction in individuals with untreated hypertension, diabetes, sleep apnea and other cardiovascular
diseases. The TAGS device was designed to measure transdermal H2S to test the hypothesis that the diffusion
rate (and therefore gas phase concentration) of H2S is directly proportional to dermal blood flow.
Methods: Healthy volunteers between the ages of 21-65 were recruited. Exclusion criteria included subjects currently treated for hypertension, hyperlipidemia, and diabetes. Smokers and pregnant women were also excluded.
Results: We demonstrate that H2S can be detected in healthy volunteers (n=11) at 10.8 part per billion (ppb). Interestingly, there is a positive correlation between age and TAGS readings in male volunteers (r=0.614; n= 6) and
a negative correlation in female volunteers (r=0.482, n=5).
Conclusions: The TAGS device has the potential, therefore, to serve as a more sensitive, economical, and easy
to use diagnostic tool to detect H2S and predict dermal blood flow.
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P3.100
Cardiovascular Effects Observed when Using the Tobacco Heating System (THS) Compared with
Continued Smoking
Gizelle Baker1, Christelle Haziza1, Julia Hoeng1, Nikolai Ivanov1, Frank Luedicke1, Serge Maeder1, Manuel
Peitsch1, Blaine Phillips2, Patrick Picavet1, Carine Poussin1, Patrick Vanscheeuwijck1
1. PMI R&D, Philip Morris Products S.A., Neuchatel, Switzerland, 2. PMI R&D, Philip Morris International Research Laboratories Pte. Ltd., Singapore, Singapore
Cigarette smoking is causally linked to the development of cardiovascular disease (CVD). Vascular inflammation and oxidative stress are mechanisms leading to atherogenesis and CVD. Cigarette smoke (CS) contains 93
chemicals categorized as harmful and potentially harmful constituents (HPHC) by the U.S. FDA. Twelve HPHCs
have been identified as cardiotoxic. HPHCs, oxidants, and carbon-based nanoparticles (cbNPs) contained in CS
are mediators of endothelial dysfunction and other pathological mechanisms underlying atherosclerosis and CVD.
To reduce the risk of CVD and other smoking-related diseases, Philip Morris International (PMI) has developed
Reduced Risk Products, such as the Tobacco Heating System (THS), that heat instead of burning tobacco,
thereby generating an aerosol containing no cbNPs and significantly reduced levels of HPHCs vs. CS. The aim of
PMI’s assessment program is to demonstrate that switching to THS has the potential to reduce the risk of smoking-related diseases vs. continued smoking. PMI’s assessment program includes in vitro/in vivo toxicology testing
methods that follow OECD guidelines, Good Laboratory Practice, a systems toxicology approach, and randomized, controlled clinical studies following Good Clinical Practice.
The results of the THS translational assessment program demonstrate that:
•

Cardiovascular toxicants are reduced by >92% in THS aerosol vs. CS.

•

THS aerosol contains no cbNPs.

•

The effects of THS aerosol on the adhesion of monocytic cells to human coronary endothelial cells in vitro
are significantly reduced.

•

Switching to THS halted the progression of CS-induced atherosclerotic changes. THS aerosol alone had
minimal adverse effects in two ApoE-/- mouse studies over durations of six and eight months.

•

Clinical risk endpoints linked to smoking-related disease (e.g., HDL-C, markers of inflammation, and oxidative stress) are currently analyzed following a six-month randomized, controlled clinical study on THS.

•

The evidence available to date indicates that switching to THS has the potential to reduce the risk of smoking-related diseases, such as CVD.
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P3.101
ApoB-lipoproteins and PCSK9 as Modulators of Human White Adipose Tissue Function and NLRP3
Inflammasome Activity
Yannick Cyr1, 2, 3, Simon Bissonnette1, 2, 3, Valerie Lamantia1, 2, 3, Aurele Besse-Patin1, 2, 3, Emmanuelle Meugnier4,
Martin Wabitsch5, Hubert Vidal4, Jennifer L. Estall1, 2, 3, Michel Chrétien1, 2, 6, May Faraj1, 2, 3
1. Instituts de recherches cliniques de Montréal, Montréal, QC, Canada, 2. Faculty of Medicine, Université de
Montréal, Montréal, QC, Canada, 3. Montreal Diabetes Research Center, Montréal, QC, Canada, 4. CarMeN laboratory, Lyon University, Lyon, France, 5. Department of Pediatrics, University of Ulm, Ulm, Germany, 6. Ottawa
Health Research Institute, Ottawa, ON, Canada
Introduction: Lower plasma PCSK9 (proprotein convertase subtilisin-kexin type 9) increases the association of
plasma apoB-lipoproteins to white adipose tissue (WAT) dysfunction through an unknown mechanism. Upregulation of WAT NLRP3 inflammasome/IL-1β pathway promotes WAT dysfunction. We aimed to determine if the association of plasma apoB and apoB-to-PCSK9 to WAT dysfunction is dependent on WAT NLRP3 inflammasome and
whether LDL impair adipocyte differentiation.
Methods and Results: We examined 31 obese subjects for postprandial plasma clearance of fat (after highfat meal), gynoid WAT function (clearance of 3H-triglyceride-substrate ex vivo), and WAT expressions of NLRP3,
pro-caspase-1, pro-IL-1β and adhesion G-protein-coupled receptor E1 (macrophage marker). LDL effect (0.051.00g apoB/L) on human SGBS (Simpson-Golabi-Behmel Syndrome) preadipocyte differentiation was examined.
Plasma apoB-to-PCSK9 ratio was associated negatively with fasting WAT NLRP3 protein expression, but positively with 4h-postprandial increase in WAT macrophage infiltration and NLRP3 inflammasome priming (NLRP3,
pro-caspase-1, pro-IL-1β mRNA and protein expression). Plasma apoB was not associated while PCSK9 was associated in the opposite direction. Adjustment for fasting WAT NLRP3 protein eliminated the association of plasma
apoB-to-PCSK9 to WAT dysfunction, but did not affect its association with postprandial hypertriglyceridemia. LDL
dose-dependently downregulated adipocyte differentiation and function, and increased monocyte chemoattractant
protein-1 mRNA expression.
Conclusion: Subjects with higher plasma apoB-to-PCSK9 have blunted fasting WAT NLRP3 protein expression,
suggesting chronic priming of NLRP3 inflammasome, which is upregulated postprandially with increased WAT
macrophage infiltration. Chronic exposure of human preadipocytes to LDL induced dysfunction and increased
chemotactic capacity. We propose that PCSK9 protects human WAT from harmful effects of apoB-lipoprotein
uptake.
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P3.102
The SREBP-1c Transcriptional Factor Coordinates the Adaptive Response of Target Genes Involved in
Lipid Metabolism in the Development of Obesity
Lucia de la Cruz Color1, Montserrat Maldonado Gonzalez1, Jose A. Dominguez Rosales1, Erika Martinez Lopez1,
Jose R. Torres Baranda1, Eliseo Navarro Muñiz2, Sandra M. Ramirez Meza1, Elizabeth D. Ruelas Cinco1, Dulce M.
Gonzalez Gonzales1, Bertha Ruiz Madrigal1, Zamira H. Hernandez Nazara1
1. Universidad de Guadalajara, Guadalajara, JAL, Mexico, 2. Hospital Civil de Guadalajara, Guadalajara, JAL,
Mexico
Objective: The ability to store fat in the adipose tissue can be overcome by the increase of free fatty acids, which
affects the signaling pathways of the hormones insulin and leptin, which leads to increase the serum levels of both
hormones and decrease the capacity to perform the balance between lipolysis and lipogenesis in the liver and
adipose tissue. Insulin is the hormone that regulates the availability and demand of nutrients through the transcriptional factor Sterol regulatory element-binding protein 1c (SREBF1). It is also involved in transcriptional regulation to synthesize the hormone leptin, indicating a relationship with its action.
The transcriptional factor SREBF1 is a master gene in energy metabolism, so we propose in the aim of this study
to analyze its correlation in the gene expression of Leptin (LEP), Leptin receptor (LEPR), Desnutrin (PNPLA2) and
Stearoyl-CoA desaturase (SCD), which allows us to understand the adaptive effect on in liver, visceral (VAT) and
subcutaneous (SAT) adipose tissue, with greater activity in lipid metabolism and the establishment of fat deposits
and the development of obesity
Methods: The tissues expression of key genes in 13 Lean healthy volunteers as control (BMI 18.5-24.9kg/m2), 13
overweight (BMI 25.0-29.9kg/ m2) and 15 obese subjects (BMI 30.0-34.9kg/m2) by RT-PCR was analyzed. Sample biopsies of liver, VAT and SAT were obtained from these individuals who underwent cholecystectomy surgery.
Results: Liver, VAT and SAT overweight and obese subject showed significantly difference in LEP, LEPR and PNPLA2 mRNA expression in comparison to healthy controls. Significant correlation between SREBF1 and target genes
(LEP, LEPR, SCD and PNPLA2) mRNA levels in tissue study was found.
Conclusions: The adaptive change in the transcriptional factor SREBF1 begins in overweight, showing a different
metabolic response in the study tissues: SAT is the main storage and leptin secretion tissue. The increase in VAT,
correlated with the anthropometric variables, still presents an active metabolic response, which activates the secretion of leptin and lipolysis. However, it is affected by the detrimental effects of metabolic alterations. The Liver
is the buffer that mediates fat deposits to increase the flow of fatty acids.
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P3.103
Association of Serum CML Levels with IMT in Patients with Rheumatoid Arthritis
Mohsen Kerkeni1, Ines Knani1, Hassan Bouzidi2, Saoussen Zrour3, Mohamed Hammami1
1. Laboratory of Biochemistry LR12ES05 Faculty of Medicine, Monastir, Tunisia, 2. Laboratory of Biochemistry,
CHU Tahar Sfar, Mahdia, Tunisia, 3. Department of Rheumatology, CHU Fattouma Bourguiba, Monastir, Tunisia
Objective: Advanced glycation end products (AGEs) are formed by a nonenzymatic glycation process. Previously, we showed that pentosidine, as AGEs, was related to the severity of coronary artery disease (Kerkeni al.2014).
No study about the relationship between serum carboxylmethyllysine (CML) levels and intima media thickness
(IMT) was evaluated. We aim to study the association of serum CML levels with IMT in RA patients.
Methods: Our study included 30 control subjects and 40 patients with RA. The carotid IMT was measured using
ultrasonography and serum CML levels were determined by ELISA kit.
Results: Serum CML levels were increased in RA patients vs control subjects (P < 0.001) and were increased
with disease activity score (DAS28) (P < 0.001). IMT was increased with disease activity in RA patients (P < 0.01)
and was positively associated with serum CML levels (P < 0.001).
Conclusions: Serum CML levels were increased with DAS28 and were associated with IMT
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P3.104
Relationship Between Thrombus Age in Aspirated Coronary Material and Mid-term Major Adverse
Cardiovascular Events in Patients with Acute Myocardial Infarction
Kensaku Nishihira1, Yoshisato Shibata1, Atsushi Yamashita2, Nehiro Kuriyama1, Yujiro Asada2
1. Miyazaki Medical Association Hospital, Miyazaki, Japan, 2. University of Miyazaki, Miyazaki, Japan
Objective: Recent studies have shown that coronary thrombus histopathology is associated with impaired myocardial reperfusion and poor clinical outcome in patients with acute myocardial infarction (AMI). We sought to
investigate the age of thrombi aspirated during percutaneous coronary intervention (PCI) in patients with AMI and
evaluate the relationship between histopathologic findings and major adverse cardiovascular events (MACEs)
defined as all-cause death, stroke, or myocardial infarction within 6 months of PCI.
Methods: In this prospective 2-center observational study, coronary material was obtained during PCI from 305
patients with AMI within 24 hours of symptom onset. Thrombi were morphologically classified as either only fresh
or older (lytic changes or organization).
Results: MACE occurred in 38 (12.5%) patients. Only fresh thrombi were observed in 114 (37%) of 305 patients;
older thrombi were identified in 191 (63%). The rate of MACE was significantly higher among patients with older
thrombus (p=0.011). Multivariate analysis also showed the presence of older thrombus [odds ratio (OR) 3.03, 95%
confidence interval (CI) 1.122-9.522] is an independent predictor of MACE within 6 months of PCI, as well as age
(OR 1.051, 95% CI 1.013-1.094) and creatine kinase concentration (OR 1.025, 95% CI 1.013-1.037). The prevalence of slow flow or distal embolization during PCI and peak creatine kinase concentration were significantly
higher in the older thrombus group (p<0.05, respectively).
Conclusions: Older thrombus found in aspirated coronary material is associated with impaired myocardial reperfusion and is an independent predictor of mid-term MACE in patients with AMI.
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P3.105
Levels of Endothelin-1 and Pregnancy-Associated Plasma Protein a as the Criteria of Coronary Artery
Disease Destabilization
Valentyna Romanova, Valentyna Serkova, Nataliya Kuzminova
National Pirogov Memorial Medical University, Vinnytsya, Ukraine
Objective: Identification of coronary artery disease destabilization by measuring the blood levels of endothelin-1
and pregnancy-associated plasma protein A in patients with different variants of coronary artery disease.
Methods: 173 CAD patients were examined (the average age was 57.24±5.12 years): 92 patients with stable angina (45 – with II functional class (FC) and 47 – with III FC) and 81 patients with acute coronary syndromes (ACS)
(43 – with unstable angina and 38 – with acute myocardial infarction (MI)). 30 healthy subjects (the average age
was 55.37±4.82 years) were included in the control group. Levels of endothelin-1 and pregnancy-associated
plasma protein A (PAPP-A) were determined by ELISA using the test-systems of «DRG» (USA) and «IBL international» (Germany).
Results: Endothelin-1 levels in CAD patients were significantly higher than in the control group (10.13±0.42 and
4.01±0.36 ng/mL, respectively, p<0.001). Moreover, endothelin-1 levels increased with an increase in disease
severity (p<0.05), and the most severe changes of endothelin-1 were in the patients with ACS, especially in acute
MI patients. PAPP-A levels in CAD patients were significantly higher than in the control group (10.03±0.81 and
3.12±0.42 mIU/L, respectively, p<0.01), but its levels in patients with stable CAD did not much differ from the control group (4.31±0.27 mIU/L, p>0.05) and significantly raised (more than 5 times) in unstable patients (16.63±1.44
mIU/L, p<0.01), especially in acute MI patients (20.34±1.70 mIU/L, p<0.01). That’s why we guess that PAPP-A
levels are, first of all, the indicator of CAD destabilization than the marker of disease severity. Significant relationships were between levels of both endothelin-1 and PAPP-A with C-reactive protein, but were absent with both
creatine kinase MB and troponins T and I. Therefore, we believe that the endothelin-1 and PAPP-A raise are not
associated with myocardial necrosis.
Conclusions: CAD destabilization is associated with increase of both endothelin-1 and PAPP-A levels. Elevated
levels of endothelin-1 and PAPP-A in blood of the CAD patients are both the indicator of atherosclerotic plaque
instability and the possibility of ACS development.
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P3.106
Rage Expression and Oxidative Stress in Obesity and Insulin Resistance
Elizabeth C. Ruelas Cinco, Lucia de la Cruz Color, Sandra M. Ramírez Meza, Zamira H. Hernández Nazara,
Bertha Ruíz Madrigal, Montserrat Maldonado González, Alfredo Domínguez Rosales, Érika Martínez López, Rodrigo Torres Baranda
CUCS, Universidad de Guadalajara, Guadalajara, JAL, Mexico
Objective: Obesity is accompanied by a non-specific chronic inflammation of low grade, which is characterized by high levels of inflammatory cytokines coupled with an oxidative process. This processes has been linked
to the origin or susceptibility to the development of insulin resistance. The Receptor of the advanced glycation
end products (RAGE) generated reactive oxygen species (ROS) as well as an increase of the inflammation by
nuclear factor-kappa B (NFkB) activation. On the other hand, Nuclear factor-erythroid 2-related factor-2 (Nrf2), a
key regulator of antioxidant signaling, may prevent or control the oxidative processes. The aim of this study was
to evaluate the expression of RAGE receptor, NFkB and Nrf2, RAGE location and serum levels of markers of
inflammation in peripheral blood mononuclear cells (PBMC) in individuals with obesity and individuals with insulin
resistance and obesity, compared with clinically healthy individuals with normal weight. And the identification of
RAGE in PBMC.
Methods: mRNA expression levels of RAGE, NFkB (p65) and NRF2 was determined in PBMCs by real-time PCR
in 20 healthy controls (HC), 20 obese (OB) and 17 obese with insulin resistance (OB-IR). RAGE protein expression and localization was determined by Western blot and immunocytochemistry analysis, respectively. Total
soluble RAGE (sRAGE) and MCP-1 plasma levels were estimated by ELISA.
Results: RAGE, NFkB and Nrf2 genes in PBMCs of patients show minimal variation in their mRNA expression in
comparison to controls. RAGE protein decreased in patients and it was located on membranal and intracellular
compartments, but RAGE predominated in cell surface of the OB-IR group. OB-IR group showed decreased of
sRAGE plasma levels. Significant negative correlation between sRAGE and ALT levels was found in this study.
Conclusions: While in this study OB-IR patients still do not reflect change in mRNA expression of target genes,
the relevant distribution of RAGE on the cell surface could be contributing to its activation in insulin resistance
condition. The inverse correlation detected between the levels of sRAGE with markers of tissue damage, oxidative stress and the presence of cellular RAGE, evidence the inflammatory state and suggests an increase in the
risk of developing chronic diseases and/or complications of obesity in these individuals.
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Microbial Impact on Plasma Metabolites is Linked to the Cardiovascular Risk and Phenotypes
Inge C. van den Munckhof1, Alexander Kurilshikov2, Marc J. Bonder2, Kiki Schraa1, Joost H. Rutten1, Niels P.
Riksen1, Jacqueline de Graaf1, Marije Oosting1, Leo A. Joosten1, Debby Koonen2, Lifelines-DEEP Cohort Study2,
BBMRI Metabolomics Consortium3, Eline P. Slagboom3, Ramnik J. Xavier4, Folkert Kuipers2, Marten H. Hofker2,
Cisca Wijmenga2, Mihai G. Netea1, Alexandra Zhernakova2, Jingyuan Fu2
1. Radboud university medical center, Nijmegen, Netherlands, 2. University Medical Center Groningen, Groningen, Netherlands, 3. Leiden University Medical Center, Leiden, Netherlands, 4. The Broad Instituate of MIT and
Harvard, Cambridge, MA, USA
Objective: Lipoprotein and inflammation related metabolites are associated with atherosclerotic cardiovascular
disease (CVD). In recent years, the gut microbiome has emerged as a new player modulating metabolic health.
The aim of this study is to investigate the relation between the gut microbiome and serum metabolites in a systematic way and to explore the relevance of these associations to atherosclerosis.
Methods: This study included three cohorts comprising 1,370 individuals in total: population cohorts LifeLinesDEEP (n=978), LifeLines-DEEP 2 (n=95) and 300-Obesity cohort (n=297). Serum metabolomics were profiled
by NMR platform, including lipoprotein particles, fatty acids and glycoprotein-N-acetyls (Nightingale’s Biomarker
Analysis Platform). Individual metabolic risk scores for CVD were calculated based on metabolic biomarkers.
Metagenomic shotgun sequencing was performed with taxonomic (475 species) and functional (581 microbial
pathways) structures using Metaphlan and HUMAnN bioinformatic tools. Additionally, in the individuals of the
300-Obesity study the carotid atherosclerotic burden and fat distribution was assessed.
Results: In total 37 associations between bacterial pathways and metabolomic clusters and 8 associations
between bacterial species and metabolomic clusters were found. The bacterial L-methionine synthesis pathway
associated with the circulating level of glycoprotein-N-acetyls (Gp), one of the major acute phase proteins and a
well-established marker for CVD-related and overall mortality. Notably, the L-methionine synthesis pathway was
found to be associated with the metabolic CVD risk score and carotid atherosclerotic plaques. The bacterial species Ruminococcus_sp_5_1_39BFAA were also positively associated with the Gp level and these species showed a
positive association with liver fat content.
Conclusions: This systematic, population-based study on a linkage between microbiome, metabolomics and
clinical cardiovascular phenotypes allowed to find numerous associations between gut bacterial taxonomic and
functional features and metabolic markers, mostly lipoprotein particles and glycoprotein-N-acetyls. The associations between gut microbiome, glycoprotein-N-acetyls and carotid atherosclerosis suggests novel therapeutic
targets to prevent the development of atherosclerotic cardiovascular disease.
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Role of C1q Expression in Plaque Instability and Acute Coronary Syndromes
Shou Sasaki1, Kinta Hatakeyama1, Kensaku Nishihira2, Chiho Ohbayashi1, Yujiro Asada2
1. Nara Medical University, Kashihara, Japan, 2. University of Miyazaki, Miyazaki, Japan
Objective: C1q is a component of complement system acting as an important role in innate immunity and inflammation. Recently, C1q was described to be related in Wnt signaling. However, the role of C1q in atheromatous
plaque to its instability and the outcome of percutaneous coronary intervention remains unknown. Therefore, we
assessed localization of C1q protein and mRNA expression in various stages of atherosclerotic lesions and aspirated thrombi from acute myocardial infarction(AMI), and investigated the clinical impact of C1q expression in the
alerosclerotic lesions.
Methods: Various stages of aortic atherosclerotic lesions were examined using autopsy cases(n=20). Coronary
culprit lesions(directional coronary atherectomy samples) were taken from patients with angina pectoris(stable
angina and acute coronary syndromes, n=37), and aspirated thrombi were obtained from acute myocardial
infarction(AMI, n=36). C1q protein and mRNA expression were analyzed using western blot, real time-PCR and
immunohistochemistry. Immunopositive areas were quantified using an image analysing system. Follow-up clinical data were evaluated on 36 AMI patients.
Results: C1q immunoreactivity was mainly observed in macrophages and extracellular matrix. Some intimal
smooth muscle cells were also immunopositive for C1q. Immunopositive areas were significantly greater in advanced atherosclerotic lesions and patients with acute syndromes than early lesions and stable angina, respectively. C1q immunopositive areas in aspirated thrombi were significantly related with renal dysfunction and duration
of in-hospital day.
Conclusions: These findings suggest that C1q in atheromatous plaques plays a role in the pathogenesis of
plaque instability and clinical course.
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The Leucocytes Structural Functional Peculiarities in Different Clinical Situation of Atherosclerosis
Nona Kakauridze1, Zurab Tsagareli2, Liana Gogiasvili2, Mzia Ananovi3
1. tbilisi state medical university, Tbilisi, Georgia, 2. ALEKSANDRE NATISHVILI MORPHOLOGY INSTITUTE ( I.
JAVAKHISHVILI TBILISI STATE UNIVERSITY), Tbilisis, Georgia, 3. Mzecardi, Kutaisi, Georgia
Objective: The aim of this work are to study the infective factors (H.pylori) and nutritional Cholesterol load influence on the lipids spectrum, inflammatory marker (fibrinogen), leucocytes structural-functional (SF) status, and to
estimate their role in patients with atherosclerosis.
Methods: In investigated patients the atherosclerosis was revealed by presence of CHD (were confirmed by
documented myocardial infarction, positive physical effort test and angiography). For every investigated persons
were carry out: Cholesterol Total(TC), Triglycerid (TG), HDL-C, LDL-C, Fibrinogen (by Spectrophotometer) and
blood cells SF status (on electron microscope).
I group -119 male patients with atherosclerosis and 51 persons from control (Ia) group underwent the nutritional
load.We used so-called “cholesterol breakfast” with a high content of cholesterol and saturated fatty acids, the
total amount of cholecterol being 1720 mg. Blood samples were examined 12 hours after the last food intake and
3 hours after cholesterol charge (the peak of TG and Cloesterolemia).
The II group patients with H.pylori (with positive serologic test) and atherosclerosis were investigated by upper GI
endoscopy combined with histology of gastric antral and corpus mucosa specimens using of Hematyxilin -Eosin
and Giemsa stain and urease test.
Continuous variables are presented as mean(M) +/-SD. Statistical significance was defined as P < 0.05. Correlation (r) were tested by Pearson correlation.
Results: In all patients with atherosclerosis TC, LDL-C, TG and Fibrinogen levels were statistically high and HDLC lower than in control groups. Cholesterol rich food load provoked marked atherogenic changes in this parameters (P<0,05).
Infective factor and cholesterol rich nutritional load provoked Monocytes/ macrophage activation with increaseing phagocytoses and chemotaxisis and with appearing of lipids bodies, prodution hydroperoxides and cytokins
and with the possibility aggravation of atherosclerosis (turn on liver responces “acute phase” ) accompagnied with
increases of Fibrinogen.
Conclusions: Thus, under the effect of exogenous cholesterol there develops a reaction of leucocytes and immune reaction with the aim of elimination of foreign information (in healthy persons). In atherosclrosis the immune
system is imperfect and the reciprocal shifts develop via the reaction of hypersensitivity of a delayed type and with
the inflammatory cascade including the leucocytes factors
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Osteoprotegerin Predicts Extent and Severity of Coronary Atherosclerosis in Asymptomatic Diabetic
Subjects: Results from the PROCEED Study
Avijit Lahiri, Shreenidhi Venuraju
British Cardiac Research Trust, London, United Kingdom
Objective: Osteoprotegerin, a member of the tumour necrosis factor receptor super-family has been implicated in
atherosclerosis, starting from endothelial dysfunction to plaque rupture. Our aim was to evaluate the relationship
between OPG extent and severity of coronary artery disease in asymptomatic subjects with diabetes.
Methods: 208 asymptomatic patients with type-2 diabetes and no known coronary artery disease were included
in this analysis. All patients underwent CT coronary angiograms (CTCA) and had blood samples taken at baseline
for biomarker assays. OPG was assayed using the proximity extension assay technique.
Results: 58.3% of our cohort was male. Median BMI for the entire cohort was 28.1 kgs/m2 and median duration
of diabetes was 13 years. 53% were of Asian origin, predominantly South Asian. There was significant association
between OPG and each of age, duration of diabetes, HbA1c, prevalence of any micro-vascular disease, albuminuria and coronary artery calcium score. OPG was also associated with number of coronary plaque as well as
severity of stenosis of plaque (OR - 2.9 95% CI (1.4 – 4.4), p< 0.001 and OR – 3.1, 95% CI (1.6 – 6.1) p< 0.001
respectively). OPG improved the area under the curve for predicting prevalence of significant plaque as compared
to Framingham risk score alone from 0.633 to 0.6557.
Conclusions: OPG assays could be used to further risk stratify asymptomatic patients with diabetes in predicting
prevalence of extent and severity of coronary atherosclerosis.
Correlation between cardiovascular risk factors and OPG
Variable

Correlation Coefficient P-value

Age (years)

0.32

<0.001

BMI (kg/m2)

-0.07

0.32

Waist-hip ratio

0.04

0.63

Duration of Diabetes (years)

0.21

0.004

Systolic BP (mm of Hg)

0.05

0.53

HbA1c (***)

0.20

0.006

eGFR

-0.08

0.28

Total cholesterol (mmol/l)

0.13

0.06

LDL cholesterol (mmol/l)

0.12

0.09

HDL cholesterol (mmol/l)

-0.03

0.67

Triglycerides (mmol/l)

0.05

0.52

TC: HDL ratio

0.08

0.27

CAC score

0.31

<0.001
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Familial Resemblances in Plasma Asymmetric Dimethylarginine Levels
Bénédicte L. Tremblay, Frédéric Guénard, Benoît Lamarche, Louis Pérusse, Marie-Claude Vohl
Institute of Nutrition and Functional Foods (INAF), Laval University, Quebec, QC, Canada
Objective: Investigation of the contribution of genetic and environmental factors in metabolite levels may provide
insights into the pathogenesis of complex diseases. Acylcarnitines, branched-chain amino acids, and asymmetric
dimethylarginine (ADMA) have been associated with cardiovascular health. Specifically, ADMA is considered as
an independent risk factor for progression of atherosclerosis since high levels may impair endothelial function.
The objective was to quantify the contribution of genetic and common environmental effects in the variance of
plasma levels of metabolites associated with cardiovascular health.
Methods: A total of 48 healthy subjects from 16 families were recruited. Plasma metabolite levels were measured
using the Biocrates AbsoluteIDQ p180 kit (Biocrates Life Sciences, Austria). Heritability estimates of acylcarnitines, branched-amino acids, and ADMA were calculated using the variance component method implemented in
QTDT. The phenotypic variance (Vp) of each metabolite was partitioned into genetic effect (Va), common environmental effect (Vc), and non-shared environmental effect (Ve).
Results: Only plasma ADMA levels and acylcarnitine C9 had a significant familial effect (Va and Vc ≠ 0, P = 0.03
and P=0.002, respectively). Regarding ADMA, the familial effect was attributable to common environmental effect
with a common environmental effect (Vc/Vp) of 38.6% and a genetic heritability (Va/Vp) of 0%. Regarding acylcarnitine C9, the familial effect was also attributable to common environmental effect with a common environmental
effect of 49.1% and a genetic heritability of 1.4%. In the present sample, plasma levels of other acylcarnitines and
branched-chain amino acids did not have a significant familial effect.
Conclusions: In conclusion, familial resemblances in plasma ADMA levels seem to be due to common environmental effect, which may suggest a potential link between familial environment and the susceptibility to endothelial dysfunction and atherosclerosis. Familial resemblances in acylcarnitine C9 levels also seem to be due to
common environmental effect shared by family members.
This work was supported by the Canada Research Chair in Genomics Applied to Nutrition and Metabolic Health.
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Shining a Light on Plaque Instability: Near Infrared Autofluorescence as Characteristic of Unstable, High
Risk Atherosclerotic Plaques
Yung-Chih Chen1, 2, Nay M. Htun1, 2, 3, Ghassan J. Maghzal4, Hans Schneider3, Roland Stocker4, Karlheinz Peter1, 2,
, Xiaowei Wang1

3

1. Baker Heart and Diabetes Institute, Melbourne, VIC, Australia, 2. Department of Medicine, Melbourne, VIC,
Australia, 3. The Alfred Hospital, Melbourne, VIC, Australia, 4. Victor Chang Cardiac Research Institute, Sydney,
NSW, Australia
Objective: Cardiovascular mortality and morbidity is mainly driven by plaque rupture and subsequent vessel occlusion such as in patients suffering myocardial infarction (MI). The detection of unstable, vulnerable atherosclerotic plaques before they rupture is pivotal. Several imaging techniques including intravascular ultrasound (IVUS),
optical coherence tomography (OCT) and near-infrared (NIR) spectroscopy have been investigated to identify
vulnerable plaques with only limited success. This ongoing quest for a method to identify vulnerable plaques
exemplifies the need for a better understanding of the pathophysiology of human atherosclerotic lesions and for
more specific and reliable imaging methods.
Methods: 50 human carotid endarterectomised (CEA) plaques and over 200 mouse unstable plaque artery segments from a recently by us developed mouse model of plaque instability have been scanned using a NIR scanner (Odyssey Infrared Imager) and characterised by immunohistochemistry.
Results: Thirty-one out of 50 CEA samples collected (62%) showed significant intrinsic fluorescence. These NIR
characteristics were confirmed by fluorescence microscopy and we detected co-localisation of intraplaque haemorrhage and heme degradation products in the plaque regions exhibiting fluorescence. IHC stained positively with
MMP9, Glycopherin, Hemoglobin, Heme and Bilirubin. Manipulation of HO-1 activity by ZnPPIX and CoPPIX also
lead to changes in the plaque burden in our mouse model of plaque instability which was reflected in changes
of the plaques NIR autofluorescence intensity. Using the cutting edge FLuorescence Emission Computed Tomography (FLECT, as seen in figure), we confirmed that this NIR autofluorescence can be detectable without any
additional NIR dye.
Conclusions: We have discovered an intrinsic NIR autofluorescence that characterises atherosclerotic plaque
instability in mice and humans. The source of this NIR characteristic could be attributed to intraplaque haemorrhage and specifically to heme degradation products in the vessel wall. This finding holds great promise for further
development of a NIR based imaging technology allowing detection of unstable, rupture-prone atherosclerotic
plaques.
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Markers of Endothelial Dysfunction do not Predict Severity and Extent of Coronary Atherosclerosis
Shreenidhi M. Venuraju1, 2, 4, Avijit Lahiri2, 3, 5
1. Bedford Hospital, Bedford, United Kingdom, 2. British Cardiac Research Trust, London, United Kingdom, 3.
Imperial College, London, United Kingdom, 4. University College London, London, United Kingdom, 5. Wellington
Hospital, London, United Kingdom
Objective: Endothelial dysfunction is the initial step in the pathogenesis of atherosclerosis. Measurement of
endothelial function has been shown to provide incremental cardiovascular risk stratification. Peripheral arterial
tonometry (PAT) provides reproducible endothelial function (Reactive Hyperemic Index [RHI]) measurement. The
aim was to determine factors predicting endothelial dysfunction (ED) and association between RHI score, significant coronary plaque (>50% stenosis) and adverse events.
Methods: 235 asymptomatic diabetic patients were investigated as part of the Progression of Coronary Atherosclerosis in Asymptomatic Diabetic Subjects: Evaluation of the Role of CT Coronary Angiography and Markers of
Endothelial Function and Vascular Inflammation (PROCEED) study.
Results: Median duration of diabetes in the study population was 13 years. Mean age was 62+8.5 years with
59% males and mean BMI was 28.4 kgs/m2. Median CAC score for the entire study population was 109 Agatston
Units and mean RHI was 2+0.76. In a multi-variable analysis, only LDL (p=0.004) and HDL (p=0.02) were predictive of ED. There was no correlation between CAC scores and RHI scores (r=-0.04 and p=0.56). RHI scores also
did not predict number or severity of coronary plaques (P=0.12 and 0.96 respectively. There was also no association between RHI scores and adverse events over a 23-month follow up period (p=0.44 and 0.06 respectively).
Conclusions: Endothelial function measurement using PAT was not predictive of CAC score, extent and severity
of coronary plaque or adverse events and hence do not provide incremental benefit in risk stratification of asymptomatic subjects with diabetes.
Relationship between endothelial function (both as a continuous variable and
as a binary variable) with prevalence and severity of CAD
Variable

Plaque
Significant
Plaque

Category

RHI

Endothelial Dysfunction

Mean (SD)

P value

No - N (%)

Yes - N (%)

P value

No

2.2 (0.62)

0.12

25 (27%)

6 (9%)

0.14

Yes

1.97 (0.78)

125 (83%)

60 (91%)

No

2 (0.75)

90 (60%)

41 (62%)

Yes

2.01 (0.77)

60 (40%)

25 (38%)

0.96
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Effects of Low Dose Niacin and Vitamin D on Vascular Regeneration Under Lipotoxic Conditions
Kia Peters1, Zengxuan Nong2, Peter Park1, Rachel Wilson1, Richard Zhang1, Brian Sutherland2, Cynthia Sawyez1,
J. Geoffrey Pickering1, 2, Nica Borradaile1
1. Western University, London, ON, Canada, 2. Robarts Research Institute, London, ON, Canada
Objective: Observational studies have suggested an inverse relationship between niacin and vitamin D intakes
and peripheral vascular disease risk (PVD) in various human populations. Notably, both vitamins have recently
been shown to improve endothelial function and vascular regeneration in lean rodent models of vascular injury, ischemia, and metabolic disease. Therefore, we tested whether niacin and vitamin D, alone or in combination, could
directly improve endothelial cell angiogenic function under lipotoxic conditions, and improve revascularization and
functional recovery in diet-induced obese mice with peripheral ischemia.
Methods: Matrigel assays of tube formation and stability, and mRNA microarray analyses were used to assess
the effects of vitamin supplementation on human microvascular endothelial cell angiogenic function and gene expression, respectively, during exposure to high palmitate (0.5 mM). To assess the effects of vitamin supplementation on vascular regeneration in the setting of metabolic disease, diet-induced obese mice with unilateral hind limb
ischemic injury were treated with niacin (50 mg/kg), or vitamin D (200 ng/kg), or both vitamins for 14 days.
Results: Niacin (10 µM) or vitamin D (10 nM) alone improved endothelial cell tube formation (1.5- and 1.4-fold,
respectively) and stability (2.0- and 1.7-fold, respectively) (p<0.05). However, combined supplementation did
not further increase angiogenic function. Microarray analyses revealed that supplementation with either vitamin
increased stress response and anti-inflammatory gene expression in high palmitate. However, vitamin D concomitantly decreased the expression of cell cycle regulators. Niacin, in contrast, altered the expression of miR126-3p and miR-126-5p, which are known to regulate endothelial cell angiogenesis under basal conditions and
in response to stress, respectively. In vivo, niacin, but not vitamin D, significantly improved functional recovery of
hind limb use over the two week treatment period compared to vehicle (2.0-fold; p=0.014), as assessed by gait
analyses. Initial histological analyses suggest that these observations correlate with the proportion of vascularized
myofibers with peripheral nuclei within the tibialis anterior muscle.
Conclusions: Niacin and vitamin D improve endothelial tube formation during high palmitate exposure. However,
vitamin D, unlike niacin, may have deleterious effects on cell cycle gene expression that limit vascular regeneration in vivo. These data may help guide therapeutic and nutritional recommendations for PVD.
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Efficacy and Safety of Tocilizumab in Treatment of Takayasu Arteritis: a Systematic Review of
Randomized Controlled Trials
Ambrish Singh1, Salman Hussain2, Abul Kalam Najmi3, Shaheen E. Lakhan4
1. Independent Researcher, New Delhi, DL, India, 2. Department of Pharmaceutical Medicine, School of Pharmaceutical Education and Research, Jamia Hamdard (Hamdard University), New Delhi, DL, India, 3. Department of
Pharmacology, School of Pharmaceutical Education and Research, Jamia Hamdard (Hamdard University), New
Delhi, DL, India, 4. Carilion Clinic and Virginia Tech, Virginia, VA, USA
Objective: Takayasu arteritis (TA) is a chronic immune-mediated vasculitis in which interleukin 6 (IL6) receptors
play a key role in pathogenesis. Tocilizumab (TCZ), an IL6 receptor antagonist, has been used to treat TA with
favorable toxicity profile and good efficacy. However, no published systematic review of randomized control trials
(RCTs) has explicitly assessed the efficacy and safety profile of TCZ for TA. So, this systemic review is aimed to
evaluate the efficacy and safety profile of TCZ in patients with TA.
Methods: MEDLINE, Embase, the Cochrane Library (PROSPERO Registration: CRD42017064542), clinical trial
registries, and major conference proceedings were queried/reviewed. RCTs assessing the efficacy and safety
profile of TCZ versus placebo or other comparators for the treatment of TA were included. The quality of data
reporting in the included RCT was assessed using CONSORT and Risk of Bias (RoB) was assessed using Cochrane RoB tool.
Results: 2,089 identified articles were screened as per abstract and title; 41 selected full-texts were assessed for
potential inclusion. One trial comparing subcutaneous TCZ at 162 mg per week versus matching placebo in 36
TA patients of ≥12 years was included. No ongoing RCTs were identified from clinical trial registries. The included
article reported all details and RoB was low. The relapse-free rate at 24 weeks was 50.6% in the TCZ arm versus
22.9% in the placebo arm. The hazard ratio (HR) for time to first relapse in intention-to-treat (ITT) population was
not significant statistically (HR 0.41 [95.41% CI, 0.15-1.10]; p = 0.0596); however, in per-protocol (PP) population it was found to be statistically significant (HR 0.34 [95.41% CI, 0.11-1.00]; p = 0.0345). The serious adverse
events (SAEs) were higher in the placebo arm; there were no deaths during the study.
Conclusions: The efficacy of TCZ in the patients with TA has been demonstrated in numerous observational
studies and their systematic reviews. However, the efficacy of TCZ for TA has been explored in only one RCT.
This systematic review finds that the existing evidence from RCTs on efficacy and safety profile of TCZ in TA as
positive but limited and additional evidence is needed to draw stronger conclusions
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The Study of Mechanism of Some Immune Factor During Complication of Coronary Atherosclerosis
Sumiya Tserendavaa, Odkhuu Enkhtaivan, Tsogtsaikhan Sandag, Munkhzol Malchinkhuu
Mongolian National University of Medical Sciences, Ulaanbaatar, Mongolia
Objective: Study to involvement of some immune factor to the complication of the coronary atherosclerosis
Methods: All patients who underwent coronary angiography 80 patients used case-control study design chose
feature criteria from all patients. The main inclusion criteria of the 40 patients with AMI are that the patient should
have a ruptured plaque of coronary atherosclerosis, confirmed by clinical symptom, electrocardiography, troponin
I, and coronary angiography. Also, 40 patients with coronary stable stenosis without plaque rupture were included
in the patient of stable angina pectoris. Serum oxLDL, anti-oxLDL antibody, MMP-9 titers were determined by
ELISA according to the manufacturer’s recommended protocol. Additionally, C reactive protein (CRP) was measured by a full automated analyzer.
Results: The AMI group had significantly greater oxLDL (p=0.011), anti-oxLDL antibody (p<0.001), MMP-9
(p<0.001), CRP (p=0.009) compared stable angina pectoris group. The binary logistic analysis shows that oxLDL
(OR=1.011, p=0.016), anti-oxLDL antibody (OR=1.127, p<0.001), MMP-9 (OR=1.171, p<0.001), CRP (OR=1.041,
p=0.003) may play a role in the pathogenesis of the plaque rupture in coronary atherosclerosis.
The ROC Curve analysis shows that MMP-9 enzyme levels variance (area=0.87, p<0.001) are more than other
biomarkers making it a diagnostically beneficial for the coronary atherosclerotic plaque rupture (anti-oxLDL antibody, area=0.78, p<0.001; oxLDL area=0.63, p=0.038; CRP area=0.73, p<0.001) (Figure 1).
Severity of coronary atherosclerosis (Gensini score) were significantly positively correlated to serum anti-oxLDL
antibody (r=0.248, p<0.05) and MMP-9 (r=0.424, p<0.001). Whereas serum MMP-9 (r=0.424, p<0.001), CRP
(r=0.299, p<0.05) were significant correlated to injury of myocardial infarction.
Conclusions: Elevated serum titres of anti-oxLDL antibody and MMP-9 enzyme, are significantly involved in the
complications of coronary atherosclerosis.
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P3.117
Cysteamine Inhibits Lysosomal Oxidation of Low Density Lipoprotein in Human Macrophages and
Reduces Atherosclerosis in Mice
Feroz Ahmad1, Wen Yichuan1, Zahra Mohri2, Peter D. Weinberg2, David S. Leake1
1. Institute of Cardiovascular and Metabolic Research, University of Reading, Reading, United Kingdom, 2. Department of Bioengineering, Imperial College London, London, United Kingdom
Objective: We have shown that aggregated LDL is internalised by macrophages and oxidised in lysosomes. We
have studied the effects of lysosomal oxidation of LDL on various lysosome-associated functions and also shown
how the lysosomotropic antioxidant cysteamine is able to prevent these effects. We have also investigated the
effect of cysteamine on atherosclerosis in mice.
Methods: LDL was aggregated with sphingomyelinase which was then incubated with human monocyte-derived
or THP-1 macrophages with or without cysteamine to study the effect on various lysosome-associated functions.
Confocal microscopy and Foam-LPO were used to measure lipid-peroxidation in the lysosomes of macrophages.
We used LDL receptor-deficient mice fed a Western diet to investigate the effect of cysteamine on atherosclerosis.
Results: Confocal microscopy revealed lipid accumulation in lysosomes. Large amounts of ceroid were produced,
which colocalized with the lysosomal marker LAMP2 and cysteamine considerably inhibited it. Lysosomal oxidation of LDL increased the lysosomal pH and decreased the overall function of lysosomes, whereas cysteamine
was able to restore the pH and normal function. SMase-LDL induced senescent-like properties in human macrophages and treatment with cysteamine decreased it. Finally, we showed that the extent of atherosclerotic lesions
in the aortic root and arch of LDL receptor-deficient mice fed a Western diet was significantly reduced by cysteamine.
Conclusions: These results support our hypothesis that lysosomal oxidation of LDL is important in atherosclerosis and hence antioxidant drugs that concentrate in lysosomes might provide a novel therapy for this disease.
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Vitamin E Can Increase, Rather Than Decrease, Low Density Lipoprotein Oxidation at Lysosomal pH
Hadeel K. Alboaklah
Reading University, Reading, United Kingdom
Objective: The oxidation of low density lipoprotein (LDL) was considered to be important in atherogenesis. It is
well known that alpha-tocopherol (vitamin E) protects against the oxidation of LDL by cells or copper ions, but
alpha-tocopherol did not protect against cardiovascular disease in large clinical trials, leading to doubt about the
importance of oxidised LDL.We have previously shown that LDL is oxidised in the lysosomes of macrophages,
due to their acidic pH and presence of redox-active iron, raising the possibility that this is a major site of LDL oxidation, instead of or in addition to the extracellular space of the arterial intima.
Methods: We have now enriched LDL with alpha-tocopherol (by adding alpha-tocopherol to human plasma followed by the isolation of LDL by ultracentrifugation), increasing its content by about 2 –fold, and measured its
oxidisability. Conjugated diene formation was monitored in a spectrophotometer set to 37˚C and 234 nm and
oxidised lipids (cholesteryl linoleate hdyroperoxide and 7-ketocholesterol) were measured by HPLC
Results: Alpha-tocopherol-enriched LDL was oxidised more slowly by Cu2+ (2, 5 or 20 µM) at pH 7.4, as expected,
but was oxidised faster by these concentrations of Cu2+ or Fe3+ at pH 4.5 (lysosomal pH).
Conclusions: The lack of protection of cardiovascular disease by alpha-tocopherol is therefore not proof that
oxidised LDL is not important in atherosclerosis, if the oxidation of LDL occurs in lysosomes. We therefore need
to retest the oxidised LDL hypothesis using antioxidatnts that accumulate in lysosomes and inhibit the oxidation of
LDL at acidic pH.

373

Abstracts, XVIII International Symposium on Atherosclerosis, Toronto, Canada, June 9 - 12, 2018

P3.119
Native LDL are Priming Signals of White Adipose Tissue NLRP3 Inflammasome in Overweight and Obese
Subjects
Simon Bissonnette1, 2, 3, Valerie Lamantia1, 2, 3, Yannick Cyr1, 2, 3, Viviane Provost1, 2, 3, Marie Devaux1, 2, 3, May Faraj1,
2, 3

1. Clinical Research Institute of Montréal, Montréal, QC, Canada, 2. Université de Montréal, Montréal, QC, Canada, 3. Montréal Diabetes Research Center, Montréal, QC, Canada
Background/Hypothesis: Activation of white adipose tissue (WAT) NLRP3 inflammasome and secretion of
interleukin-1beta (IL-1β) are believed to link obesity to type 2 diabetes (T2D) (NLRP3 for Nucleotidebinding domain and Leucine-rich repeat Receptor containing a Pyrin domain 3). However, it is unclear what conveys obesityinduced stress signals to WAT NLRP3 inflammasome. We reported that native LDL inhibit preadipocyte differentiation and function. Moreover, plasma apoB-lipoproteins (apoB) are associated negatively with insulin sensitivity
(ISclamp) and WAT function and positively with hyperinsulinemia and systemic inflammation involving IL-1β system;
however the underlying mechanisms are unknown. We hypothesized that LDL are metabolic signals that activate
WAT NLRP3 inflammasome in overweight and obese subjects.
Methods: We measured glucose-induced insulin and C-peptide secretion and ISclamp by intravenous-glucose
tolerance test followed by hyperinsulinemic euglycemic clamp, respectively in non-diabetic subjects (15 postmenopausal women and 10 men, BMI>25 kg/m2, 45-74 yrs, without chronic disease). Fasting WAT samples were
collected from the hip by needle biopsy. Lipopolysaccharide (LPS, 0.3 ug/mL, 4h) and adenosine triphosphate
(ATP, 3 mM, 3h) were used as a positive controls for the priming and activation of the NLRP3 inflammasome,
respectively. WAT IL-1β secretion was measured as medium accumulation of IL-1β (AlphaLISA).
Results: IL-1β secretion from unstimulated WAT was close to detection limit. Incubation of subjects’ WAT with
their own native LDL (1.2 g apoB/L, 7h) induced IL-1β secretion (0.016±0.019 vs 0.148±0.343 pg/mg WAT,
p=0.029). Moreover, LDL increased IL-1β secretion in ATP-activated WAT (0.41±1.26 vs 2.24±2.90 pg/mg,
p=0.003); however, they had no effect in LPS-primed WAT. Plasma apoB was positively associated with IL-1β
secretion from LPS+ATP-stimulated WAT (r=0.51, p=0.022) and glucose-induced C-peptide secretion (r=0.45,
p=0.026) and negatively with ISclamp (M/I r=-0.59, p=0.004). Moreover, WAT secretion of IL-1b was negatively associated with ISclamp (M/I r=-0.52, p=0.037). Adjusting for IL-1β secretion from LPS+ATP-stimulated-WAT eliminates the association of plasma apoB to ISclamp and C-peptide secretion.
Conclusion: Native LDL induce WAT IL-1β secretion in overweight and obese subjects, primarily through acting
as priming signals of WAT NLRP3 inflammasome. Upregulating WAT NLRP3 inflammasome may be the underlying mechanisms explaining higher T2D risk in subjects with high plasma apoB.
Funding: Canadian Institutes of Health Research
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P3.120
Mechanism of CD36 Down Regulation by 7, 8-Dihydroneopterin
Nooshin Ghodsian1, Steven Gieseg1, 2
1. University of Canterbury, Christchurch, New Zealand, 2. Department of Radiology, Christchurch Hospital,
Christchurch, New Zealand
Objective: Oxidised Low Density Lipoprotein (ox-LDL) uptake via cluster-differentiation-36 (CD36) scavenger
receptor leads to foam cell formation, one of the key cell types driving the development of atherosclerosis. The
CD36 scavenger receptor in macrophages is down regulated by two known antioxidants, alpha-tocopherol and
the macrophage generated antioxidant 7,8-dihydroneopterin. Macrophage generation of 7,8-dihydroneopterin
in response to interferon-γ stimulation may down regulate CD36 and oxLDL uptake by macrophages within the
plaque. The effect of 7,8-dihydroneopterin down regulation of CD36 in human monocyte like U937 cells was characterised in oxLDL treated cells.
Methods: Low Density Lipoprotein (LDL) was prepared from human plasma by ultracentrifugation and oxidised by
copper ions to oxLDL. U937 cells were grown and treated in RPMI1640 media with 5% foetal bovine serum. Cell
viability was determined by propidium iodide staining and flow cytometry. CD36 levels were measured by western
blot analysis.
Results: U937 cell CD36 was progressively down regulated to 32% of original levels by 150 uM 7,8-dihydroneopterin after 12 hours. By 24 hours the CD36 levels were 14% of the control values. The CD36 down regulation
by 7,8-dihydroneopterin was both time and concentration dependent. The 7,8-dihydroneopterin decrease in CD36
was due to decreased protein synthesis of CD36 rather than increased degradation. OxLDL alone caused a 80%
increase in CD36 levels while 7,8-dihydroneopterin completely inhibited the oxLDL upregulation of CD36. The lipid
oxide analogue rosiglitazone directly upregulates CD36 via binding to Peroxisome proliferator-activated receptor
gamma (PPAR-γ). When given to U937 cells it prevents the 7,8-dihydroneopterin down regulation of CD36.
Conclusions: We have observed that CD36 is down regulated in U937 cells by 7,8-dihydroneopterin, confirming
our previous studies in human monocyte derived macrophages. The nature of the down regulation with oxLDL
and rosiglitazone suggest that 7,8-dihydroneopterin is reducing the level of basal lipid oxides and their stimulation
of PPAR-γ induced CD36 expression. Our study suggests that 7,8-dihydroneopterin is a significant inflammation
generated controller of plaque CD36 levels.
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P3.121
The Macrophage Inflammation Marker Neopterin is Generated by the Reaction with Superoxide Released
During oxLDL Mediated Cell Death
Steven P. Gieseg1, 2, Hannah Prebble1, Sean Cross1, Barry Hock3
1. University of Canterbury, Christchurch, New Zealand, 2. Department of Radiology, Christchurch Hospital,
Christchurch, New Zealand, 3. Department of Pathology, Universitry of Otago Christchurch, Christchurch, New
Zealand
Objective: Neopterin has been extensively used as a clinical marker of immune cell activation in a variety of
conditions including cardiovascular disease. Though neopterin is cited as the oxidation product of 7,8‑dihydroneopterin, the mechanism and location of neopterin generation during cardiovascular disease is unknown. 7,8-dihydroneopterin is generated by macrophages when stimulated by interferon-gamma. As 7,8-dihydroneopterin is a
potent inhibitor of oxidised low density lipoprotein (oxLDL) induced macrophage death, we suggest that plasma
neopterin is the product of intracellular scavenging of oxidants during plaque inflammation. OxLDL induced cell
death in human macrophages is dependent on the loss of cell thiols, metabolic enzyme oxidative inactivation, and
NADPH-oxidase activation. We examined whether superoxide scavenging by 7,8-dihydroneopterin was protecting
the macrophage cells from oxLDL and so generating the observed plasma neopterin.
Methods: LDL was prepared from human plasma by ultracentrifugation and oxidised to oxLDL by incubation with
Cu+2. 7,8-dihydroneopterin and neopterin were measured by SCX ion-exchange chromatography with florescence
detection. Cellular superoxide generation was measured by dihydroethidium staining with flow cytometry. Live
human carotid plaque tissue was sectioned into 2-3 mm thick rings and cultured in RPMI1640 media with 10%
human serum for up to 5 days post-surgery.
Results: The addition of oxLDL to either macrophages or U937 cells in the presence of 7,8-dihydroneopterin
causes a significant rise in intracellular neopterin levels. The addition of the NADPH-oxidase inhibitor apocynin,
reduced the level of cell death, glutathione loss and neopterin generation, within the cells treated with oxLDL.
The addition γ-interferon to cultured human plaque resulted in firstly the generation of 7,8-dihydroneopterin, then
neopterin. The addition of apocynin reduced the level of neopterin generated in the plaque. In the presence of
superoxide generated by xanthine oxidase, 7,8-dihydroneopterin was observed oxidising to neopterin. The reaction was inhibited by the addition of superoxide dismutase.
Conclusions: These results demonstrate oxLDL triggers cytotoxic oxidative stress with significant levels of superoxide generation, most likely through activation of NADPH-oxidase. 7,8-Dihydroneopterin protects macrophage
cells by scavenging superoxide to generate the plasma inflammation marker neopterin. This strongly suggest
that much of the neopterin measured clinically is a product of superoxide scavenging during inflammatory events,
including plaque inflammation.
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P3.122
Modified LDL Particles Activate Inflammatory Pathways in Monocyte-derived Macrophages
Alexander N. Orekhov1, 3, Nikita G. Nikiforov1, 3, Yumiko Oishi2
1. Institute of General Pathology and Pathophysiology, Moscow, Russia, 2. Tokyo Medical and Dental University,
Tokyo, Japan, 3. Institute for Atherosclerosis Research, Moscow, Russia
Objective: Pathogenesis of atherosclerosis relies on two major mechanisms: impairment of cholesterol metabolism and inflammation. However, the relationship between these two arms of atherogenesis remains murky. In this
study, we employed a bioinformatics approach to identify the key master regulator genes that control dozens of
differentially expressed genes in macrophages exposed to modified LDLs.
Methods: Monocyte-derived human macrophages were cultured with native human LDL, oxidized, acetylated,
desialylated LDL and HDL for 24 hours, and then RNA-seq libraries were prepared using a NEBNext Ultra RNA
library kit. Libraries were PCR-amplified for 12-15 cycles, and sequenced on a HiSeq 1500 (Illumina).
Results: As expected, neither native LDL (at the low concentration used), nor HDL affected the content of total or
esterified cholesterol. In contrast, all forms of modified LDL caused a significant increase in both total cholesterol
and cholesteryl esters in cultured macrophages. Surprisingly , seven of the top ten identified upstream master
regulators, such as IL-7, IL-7R, IL-15, CXCL8, participated in the inflammatory pathway, and none was involved in
the cholesterol metabolism pathway.
Conclusions: This result suggests that activation of the inflammatory pathway is the primary effect of modified
LDLs, whereas changes in the expression of lipid metabolism genes may be initiated by inflammatory signaling.
This work was supported by Russian Science Foundation (Grant # 14-15-00112).
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P3.123
Genes Related to Cholesterol Efflux (Transcriptome Analysis)
Alexander N. Orekhov1, 2, Vasily N. Sukhorukov1, 2, Yumiko Oishi3
1. Institute of General Pathology and Pathophysiology, Moscow, Russia, 2. Institute for Atherosclerosis Research,
Moscow, Russia, 3. Tokyo Medical and Dental University, Tokyo, Japan
Objective: High-density lipoprotein (HDL) plays a key role in metabolism of cholesterol through a mechanism
known as reverse cholesterol transport. In this study, we applied a transcriptome analysis and bioinformatics
approach to determine genes that change their expression in macrophages exposed to HDL. Furthermore, we
confirmed involvement of revealed genes in cholesterol efflux mediated by HDL.
Methods: Monocyte-derived human macrophages were cultured with native human low-density lipoprotein (LDL)
as well as desialylated, oxidized, acetylated LDL and HDL for 24 hours, and then RNA-seq libraries were prepared using a NEBNext Ultra RNA library kit. Libraries were sequenced on an Illumina HiSeq 1500. The capacity
of HDL to mediate cellular cholesterol efflux was evaluated in macrophage-like human THP-1 cells with genes
knocked-downed by siRNA.
Results: The transcriptome from macrophages incubated with native or modified LDLs was compared with the
transcriptome from macrophages incubated with HDL. As a result, four genes related to an interaction with HDL
were elucidated: FADS1, INSIG1, CCL4 and LDLR. These genes were evaluated by their capacity to affect efflux of
cholesterol mediated by HDL. Knock-down of CCL4 increased efflux of cholesterol from lipid-loaded macrophages.
Knock-down of INSIG1 diminished efflux of cholesterol. By contrast, there was no difference in the capacity of HDL
particles to remove cholesterol from human THP-1 cells in which FADS1 expression was knocked-down.
Conclusions: Thus, we have identified CCL4 and INSIG1 as genes involved in cholesterol efflux mediated by HDL.
This work was supported by Russian Science Foundation (Grant # 14-15-00112).
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P3.124
Sphingosine-1-phosphate Receptors S1P1 and S1P3 Regulate the Transendothelial Transport of HDL and
LDL Antagonistically
Srividya Velagapudi, Mustafa Yalcinkaya, Lucia Rohrer, Arnold von Eckardstein
University of Zurich and University Hospital of Zurich, Zurich, Switzerland
Objective: Lipoproteins may pass the endothelium by paracellular and transcellular routes. Sphingosine-1-phosphate (S1P) bound by apolipoprotein M (apoM) within HDL promotes the closure of interendothelial junctions. This
raises the question, how S1P and its cognate receptors S1P1 and S1P3 regulate the transendothelial transport of
lipoproteins.
Methods: Cultivation of human aortic endotlhelial cells (HAECs) in a transwell system. incubation of HAECs with
radioiodinated lipoproteins in the presence or absence of 40x excess unlabeled lipoproteins to assess specific
binding, association and transport. Use of pharmacological agonists and antagonists to to stimulate and inhibit,
respectively, S1P receptors S1P1 and S1P3. Interference with the expression of candidate lipoprotein receptors
with siRNAs. Inhibition of fluid-phase transport with amiloride and EIPA efficacy control by assessment of dextran
transport).
Results: Pre-treatment of HAECs with inhibitors of S1P1 and S1P3 decreased the cellular binding, association
and transport of 125I-HDL but increased the binding, association and transport of 125I-LDL. Vice-versa the pretreatment with S1P receptor agonists increased the specific cellular binding, association and transport of 125I-HDL
but decreased binding, association and transcytosis of 125I-LDL. The stimulatory effects of the S1P1 and S1P3
agonists on endothelial binding, association and transport of 125I-HDL were abrogated by silencing of scavenger
receptor BI (SR-BI). The stimulatory effect of the S1P1 inhibitor but not of the S1P3 inhibitor on endothelial association and transport of 125I-LDL was decreased by treatment with the fluid-phase inhibitors amiloride and EIPA.
The stimulatory effect of the S1P3 inhibitor on the cellular binding and association of 125I-LDL was inhibited by
silencing LDL receptor (LDLR). However, the S1P3 inhibitor continued to promote the transport of 125I-LDL through
HAECs with suppressed LDLR or SR-BI. Therefore, the protein mediating transcytosis of 125I-LDL in response to
S1P3 inhibition remains to be identified.
Conclusions: S1P1 and S1P3 regulate the transendothelial transport of HDL and LDL in an antagonistic manner.
These findings emphasize that transendothelial transport of lipoproteins is a spefically regulated process which is
an interesting target for therapeutic interventions with atherosclerosis.
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P3.125
Polyphenol-rich Aronia Berry Extract Inhibits TNF-α-induced Vascular Endothelial Inflammation
Tomomi Iwashima1, Yuki Kudome1, Emi Saita1, Chie Taguchi1, Yoshimi Kishimoto1, Kaoruko Iida1, Kazuo Kondo1, 2
1. Ochanomizu University, Tokyo, Japan, 2. Toyo University, Gunma, Japan
Objective: Vascular endothelial inflammation is well known to be an initial step in arteriosclerosis. Aronia berry
(Aronia meranocalpa), known as black chokeberry, is a shrub native to North America and commonly consumed as
juice, wine and jam. Aronia berry contains abundant polyphenols and recently its functionality attracts attention.
Therefore, in this study, we examined the effect of Aronia berry extract on TNF-α-induced vascular endothelial
inflammation.
Methods: Human umbilical vein endothelial cells (HUVECs) were pretreated with Aronia berry extract (0-25 μL)
and then stimulated with TNF-α (10 ng/mL). The mRNA and protein analysis were performed by real time PCR
and western blotting, respectively. Fluorescently labeled THP-1 monocytic cells were added to HUVECs, and
adhesion assay was performed.
Results: Increased expression of mRNA of inflammatory cytokines (IL-1β and IL-6) by TNF-α addition was significantly suppressed by Aronia berry extract. Moreover, gp130 (IL-6ST), a signaling molecule of IL-6, was significantly suppressed by Aronia berry extract both in mRNA and protein level.
Aronia berry extract decreased the protein expression of vascular cell adhesion molecule 1 (VCAM-1), but the
expression of intercellular adhesion molecule 1 (ICAM-1) was unchanged. The increase in THP-1 cells adhesion
to HUVECs was inhibited by Aronia berry extract.
To investigate the mechanism of anti-inflammatory effect of Aronia berry extract, nuclear translocation of NF-κB
and STAT3 was examined. Aronia berry extract inhibited phospholylation and nuclear translocation of STAT3.
Conclusions: These results showed that Alonia berry extract could exert anti-inflammatory effect through inhibition of activation of STAT3 in TNF-α-induced vascular endothelial inflammation.
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P3.126
Gut Derived Indole 3-Propionic Acid Regulates Endothelial Function In A PXR Dependent Mechanism
Vivek K. Pulakazhi Venu, Saifeddine Mahmoud, Morley D. Hollenberg, Simon A. Hirota
University of Calgary, Calgary, AB, Canada
Objective: Differences in indoles derivatives were observed in the plasma of germ-free and conventionally
housed murine models. Indole-3-propionic acid(IPA) is identified as one of the few derivatives expressing potent
anti-oxidant property and shown to be associated with lower risk of type-2 diabetes. The objective of our work is to
address the role of IPA in regulating vascular function.
Methods: PXR-/- and PXRwt/wt mice were subjected either antibiotics cocktail or IPA or in combination for a
period of 2-weeks. Upon euthanasia, aortic rings were prepared and subjected to endothelium-dependent and
independent relaxation. Tissues were pre-contracted with phenylephrine followed by relaxation towards acetylcholine (Muscarinic agonist) and 2-furoyl-LIGRLO-NH2 (2-fLI) PAR2-agonist were then measured by wire-myography; Further confirmation was performed in germ-free mice subjected to IPA treatment. Isolated Mouse endothelial cells were treated with IPA. Analysis of nitrite in plasma was performed to measure the nitric oxide content.
Results: Lack of PXR increased the vasorelaxation to Ach and 2-fLI by 40%. Depletion of IPA by Antibiotics treatment increased the vasorelaxation by 50% in PXRwt/wt mice. IPA treatment alone didn’t restore the vasorelaxation in PXR-/- mice but in PXRwt/wt. Combination of antibiotics along with IPA protected PXRwt/wt mice from
increased vasorelaxation but not in PXR-/- mice supporting PXR-dependent activation rescues impaired vasorelaxation in an endothelium-dependent manner. Nitric oxide levels in PXR-/- mice were 4-folds higher compared
to PXRwt/wt mice
Conclusions: These data show the gut-derived IPA is a key player in vascular homeostasis.
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P3.127
Influence of Saskatoon Berry Powder on Insulin Resistance and Intestinal Microbiota in High Fat-High
Sucrose Diet-Induced Obese Mice
Ruozhi Zhao, Ehsan Khafipour, Shadi Sepehri, Trust Beta, Garry X. Shen
University of Manitoba, Winnipeg, MB, Canada
Objective: Diabetes-related metabolic disorders are associated with insulin resistance and vascular inflammation.
Our previous studies demonstrated that Saskatoon berry powder (SBp) inhibits vascular inflammation, but does
not significantly alter fasting plasma glucose or lipids in leptin receptor-knockout (db/db) diabetic mice. We aim
to determine the impact of SBp on glucose, lipid metabolism, insulin resistance and vascular inflammation, and
related mechanisms in diet-induced insulin resistant mouse model.
Methods: The present study examined the effects of SBp on glucose, lipid profile, insulin resistance, vascular
inflammation, gut microbiota in high fat-high sucrose (HFHS) diet-induced obesity and insulin resistant mice using
biochemical methods and 16S rRNA sequencing.
Results: HFHS diet increased fasting plasma glucose, total cholesterol, triglycerides, insulin, homeostatic model
assessment-insulin resistance (HOMA-IR), monocyte adhesion and a group of inflammatory and fibrinolytic regulators related to monocyte adhesion in mice compared to control diet. SBp supplementation (5% weight/weight)
suppressed HFHS diet-induced increase in fasting plasma glucose, lipids, insulin, HOMA-IR, and vascular inflammation in mice. At the phylum level, HFHS diet increased the abundance of Firmicutes by >80% and decreased
the abundance of Bacteriodetes by >50% in mouse feces compared to control diet. Supplementation of HF-HS
diet with SBp augmented the abundance of Bacteriodetes by >50% compared to HFHS diet alone.
Conclusions: The findings suggest that SBp supplementation may help reduce the HFHS diet-induced hyperglycemia, hyperlipidemia, insulin resistance and vascular inflammation in mice. The anti-inflammatory effects of
SBp in HFHS diet-induced diabetic mice may result from its influence on intestinal microbiota, glucose and lipid
metabolisms.
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P3.128
Effect of Matcha on Endoplasmic Reticulum Stress Markers in Monocytic Cells
Ikue Takeuchi1, Yoshimi Kishimoto2, Miori Tanaka2, Tomomi Iwashima2, Chie Taguchi2, Emi Saita2, Kazuo Kondo1, 2
1. Toyo University, Gunma, Japan, 2. Ochanomizu University, Tokyo, Japan
Objective: Matcha, a powdered green tea, is known to be richer in some nutrients and polyphenolic compounds
than common green tea (Sen-cha) and is expected to prevent metabolic disorders. Accumulating evidence demonstrates that endoplasmic reticulum (ER) stress play an important role at all stages of the atherosclerosis initiation and progression. Here, we investigated the effects of Matcha extract on ER stress markers in monocytic cells.
Methods: Matcha powder was dissolved in 50% ethanol and sonicated for 10 minutes, and then centrifuged at
3,000 rpm for 5 minutes. This process was repeated three times and the mixture supernatants were then recovered by filtration and constituted the Matcha extract. We measured the total polyphenol content of Matcha extract by Folin-ciocalteu assay. Human monocytic cell line THP-1 cells were pre-treated with Matcha extract (0.125
- 0.5% vol/vol) for 1 hour and then stimulated with 1 nM thapsigardin, an ER stress inducer, for 6 hours. The total
RNA was extracted and mRNA analysis was performed by real time PCR.
Results: Total polyphenol content of Matcha extract was 2.4 mg/mL as a (+)-catechin equivalent. Tapsigardin remarkably increased the mRNA expression of ER stress markers, such as glucose regulated protein 78 (GRP78),
activating transcription factor 4 (ATF4), splicing of X-box binding protein-1 (sXBP1), and C/EBP homologous
protein (CHOP) in THP-1 cells. The treatment of Matcha extract significantly suppressed the increases in GRP78,
ATF4 and sXBP1 expression.
Conclusions: These results show that Matcha has the inhibitory effects on ER stress induced by thapsigargin,
suggesting that it’s chronic intake might contribute to reduce the risk of ER stress-related disorders including
atherosclerosis.
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P3.129
Molecular Mechanisms Underlying Anti-Inflammatory and Antioxidant Activities of Terminalia Bellirica
Extract and Gallic Acid in LPS-stimulated Macrophages
Miori Tanaka1, Yoshimi Kishimoto2, Akari Sato1, Mizuho Sasaki1, Tomoyasu Kamiya4, Kazuo Kondo2, 5, Kaoruko
Iida1, 3
1. Department of Food and Nutritional Sciences, Graduate School of Humanities and Sciences, Ochanomizu
University, Tokyo, Japan, 2. Endowed Research Department “Food for Health”, Ochanomizu University, Tokyo,
Japan, 3. Institute of Human Life Innovation, Ochanomizu University, Tokyo, Japan, 4. Toyo Shinyaku Co., Ltd.,
Saga, Japan, 5. Institute of Life Innovation, Toyo University, Gunma, Japan
Objective: Excessive oxidative stress has known to play a critical role in the progression of inflammatory diseases such as atherosclerosis. Recently, we have shown that Terminalia bellirica extract (TBE) inhibits inflammatory response and reactive oxygen species (ROS) production in THP-1 macrophages (Tanaka M et al, Antioxidants, 2016). However, molecular mechanisms underlying anti-inflammatory and antioxidant activities of TBE
remain unclear. In the present study, we investigated the protective effects of TBE and its major polyphenolic
compounds on inflammation and oxidative stress in lipopolysaccharide (LPS)-stimulated macrophages.
Methods: RAW 264 murine macrophage cells were pretreated with TBE or gallic acid (GA) or ellagic acid (EA),
followed by treatment with LPS (100 ng/mL). We measured inflammatory mediator (TNF-α, IL-1β, IL-6, MCP-1,
iNOS, SR-A) and antioxidant enzyme (HO-1, catalase, NQO1, GCLM) expression by real-time RT-PCR and western blotting. Intracellular ROS levels were determined using 5-(and 6)-chloromethyl-2’,7’-dichlorohydrofluorescein
diacetate (CM-H2DCFDA). Moreover, involvements of protein kinase and transcription factor in the protective effects of TBE and GA were analyzed.
Results: In RAW 264 cells, TBE and GA attenuated LPS-induced inflammatory mediator expression and ROS
production. LPS-induced mitogen-activated protein kinase (MAPK) and nuclear factor-kappa B (NF-κB) activation
were suppressed by TBE treatment. Furthermore, TBE and GA increased antioxidant enzyme expression together
with its upstream mediator nuclear factor erythroid-2-related factor 2 (Nrf2), Akt and AMP-activated protein kinase
(AMPK). However, knockdown of Nrf2 by siRNA abolished antioxidant enzyme expression induced by TBE and
GA. Finally, both LY294002 (Akt inhibitor) and Compound C (AMPK inhibitor) also inhibited TBE-induced antioxidant enzyme expression.
Conclusions: Our data reveal that TBE and GA exert anti-inflammatory activity via MAPK/NF-κB pathway and
enhance antioxidant defense capacity via Akt/AMPK/Nrf2 pathway in LPS-stimulated macrophages. These results
contribute to explaining beneficial effects of TBE and GA to ameliorate inflammation-related diseases.
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P3.130
Coenzyme Q10 Reduces Platelet Hyperreactivity and Attenuates Atherosclerosis via Inhibiting Platelet
αIIbβ3-mediated Signaling Pathway
Fuli Ya1, 2, Peiwen Zhang1, 2, Zezhong Tian1, 2, Qing Li1, 2, Wenhua Ling1, 2, Yan Yang3
1. Department of Nutrition, School of Public Health, Sun Yat-Sen University, Guangzhou, Guangdong Province,
People’s Republic of China, Guangzhou, China, 2. Guangdong Provincial Key Laboratory of Food, Nutrition and
Health, Guangzhou, People’s Republic of China, Guangzhou, China, 3. School of Public Health (Shenzhen), Sun
Yat-sen University, Shenzhen, Guangdong Province, People’s Republic of China, Shenzhen, China
Objective: Excessive platelet activation and aggregation play vital roles in a variety of cardiovascular diseases
(CVDs), particularly atherosclerosis. Coenzyme Q10 (CoQ10), widely used as an ingredient in dietary supplements and functional foods, has been intensively implicated in protecting against CVDs. The aim of this study was
to explore whether CoQ10 possesses antiplatelet activity in vivo and the underlying mechanisms in vitro.
Methods: In our randomized, double-blind, placebo-controlled trial, a total of 101 hypercholesterolemic subjects
were administrated to 120 mg CoQ10 or placebo daily for 24 weeks. In vivo study, ApoE-/- mice were fed a high-fat
diet (HFD) or a CoQ10-supplemented HFD (0.18% wt:wt) for 12 weeks. In vitro study, human gel-filtered platelets
were incubated with different concentrations (0, 1, 10 or 100 μM) of CoQ10 for 45 min.
Results: CoQ10 supplementation significantly inhibited platelet aggregation and P-selectin expression, and
decreased the plasma β-thromboglobulin(β-TG), platelet factor 4 (PF-4), soluble P-selectin, C–C motif ligand 5
(CCL5) and transforming growth factor β1 (TGF-β1) compared with the placebo. Moreover, significant reduction
in phosphorylation of protein kinase B (Akt), vasodilator-stimulated phosphoprotein at Serine 157 (VASPSer157)
and integrin β3 was observed in CoQ10 group. The concentration of CoQ10 in platelets was markedly increased,
which was positively correlated with the decreases in platelet integrin β3 phosphorylation. Interestingly, we also
found that CoQ10 supplementation showed significant inhibition of platelet activation, granule secretion, and
platelet aggregation as well as the aortic plaque formation in ApoE-/- mice after 12 weeks feeding. In vitro study,
we demonstrated that CoQ10 reduced health volunteer platelet hyperreactivity involving the inhibition of phosphoinositide 3-kinase (PI3K)/ Akt/ endothelial nitric oxide synthase (eNOS) and mitogen-activated protein kinases
(MAPKs) signaling, and collagen-induced glycoprotein VI (GPVI) signaling. A reduction in phosphorylation of the
integrin β3 subunit was also observed by CoQ10. CoQ10-reduced phosphorylation of β3 subunit was mediated by
cyclic adenosine monophosphate (cAMP)-dependent protein kinase A (PKA) signalling.
Conclusions: CoQ10 exerts antiplatelet activity and attenuates atherosclerosis via inhibiting platelet integrin
αIIbβ3-mediated signalling pathway.
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P3.131
Plant Food Cy-3-g Attenuates Platelet-derived Chemokines and Chemokine Receptors on Leucocyte in
Atherosclerosis
Yanling Yao1, 2, Xiandan Zhang1, 2, Fanghang Zhou1, 2, Wenhua Ling1, 2, Yan Yang3
1. Department of Nutrition, School of Public Health, Sun Yat-Sen University, Guangzhou, Guangdong Province,
People’s Republic of China, Guangzhou, China, 2. Guangdong Provincial Key Laboratory of Food, Nutrition and
Health, Guangzhou, People’s Republic of China, Guangzhou, China, 3. School of Public Health (Shenzhen), Sun
Yat-sen University, Shenzhen, Guangdong Province, People’s Republic of China, Shenzhen, China
Objective: To study the effects of Cy-3-g on platelet chemokines, chemokine receptors and the mechanism in
ApoE-/- mice.
Methods: ApoE-/- mice were fed a high-fat diet that mixed with Cy-3-g (0, 200, 400 and 800 mg/kg) for 16 weeks.
The control was fed with normal diet. Arteries were separated to determine plaque histology by Oil-Red-O stain.
Platelet aggregation was observed by aggregometer. The levels of platelet chemokines were detected by ELISA
kits. The expressions of chemokine receptors on leucocyte, and platelet-leucocyte aggregation (PLA) were
analyzed via flow cytometry. The gene expression of CCL5/CCR5, CCL2/CCR2, pro-inflammatory or anti-inflammatory factors were detected by Real-time quantitative PCR. The migration of peripheral blood mononuclear cells
(PBMCs) induced by CCL5 in vitro were observed by transwell plates. The phosphorylations of PLC and PKC
were detected by Western blot
Results: Compared with HFD group, the plaque area of aorta and carotid artery decreased in 800 mg/kg Cy-3-g
group. Platelet aggregation in 400 and 800 mg/kg Cy-3-g groups and PLA in 800 mg/kg Cy-3-g group were attenuated as well. Cy-3-g at the dose of 400 and 800 mg/kg inhibited the plasma levels of CCL5, CCL2, CXCL4,
CXCL5, CXCL7, CXCL12. The expressions of CCR5, CXCR4, CXCR7 on leukocyte were attenuated in 400 and
800 mg/kg Cy-3-g groups. The gene expressions of CCL5/CCR5, CCL2/CCR2, pro-inflammatory factors (ICAM-1,
VCAM-1, IFNγ, TNFα, CD68) in atherosclerosis were reduced in 800 mg/kg Cy-3-g group, while anti-inflammatory
factors (Hmox-1, CD163) were increased. The migration of PBMCs induced by CCL5 were inhibited by Cy-3-g (5
and 50 μM), involving inhibiting of PLC-PKC signal pathways of CCR5.
Conclusions: Cy-3-g attenuates interaction of platelets and leukocytes involving inhibiting platelet chemokines,
chemokine receptors and PLC-PKC signal pathways of CCL5/CCR5 in atherosclerosis. Dietary intake of Cy-3-g
may have protective effects against the development of AS.
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P3.132
Protective Effect of Gut Phenolic Metabolites Against Inflammation and Atherosclerosis: an in vitro
Approach
Cristian Del Bo’, Mirko Marino, Lorenzo Battisti, Alessandro Moreletti, Marisa Porrini, Salvatore Ciappellano
Università degli Studi di Milano - Department of food, environmental and nutritional sciences - Division of Human
Nutrition, Milan, Italy
Objective: Vascular inflammation is characterised by an increase in the expression of vasoconstrictor factors
(e.g. cytokines, interleukins, cell adhesion molecules) and a decrease of vasodilator agents such as nitric oxide.
This event induces endothelial dysfunction that seems to be the first step in atherosclerosis development. Accumulating evidence suggests that polyphenols, and their metabolic products, may play a beneficial role in attenuating inflammation and atherosclerosis even if their mechanism of action is still unrevealed.
The study aims to evaluate the capacity of gut phenolic metabolites such as protocatechuic, gallic, and vanillic
acid (PA, GA, VA, respectively) to decrease the adhesion of monocytes (THP-1) to endothelial cells (HUVECs), in
a stimulated pro-inflammatory environment and to reduce the production of cell adhesion molecules (VCAM-1 and
E-selectin), as potential markers involved in such modulation.
Methods: The adhesion of labelled THP-1 cells to HUVECs was promoted by tumor necrosis factor α (TNF-α;
100 ng mL-1). Successively, HUVECs were incubated with different concentrations (from 0.01 to 10 µg mL-1) of
PA, GA and VA for 24 h. The adhesion process and the levels of vascular cell adhesion molecules (VCAM-1 and
E-selectin) were measured. Data were analysed by one way analysis of variance (ANOVA)
Results: Preliminary experiments have shown the capacity of PA and GA to reduce THP-1 adhesion to HUVECs
at 1 μg mL-1 (-29.5%; p<0.05 and -23.6%; p<0.001, respectively) and 10 μg mL-1 (-44.3%; p<0.01 and -27.8%;
p<0.001, respectively), while VA only at the maximum concentration (-20.8%; p<0.005). The supplementation with
phenolic metabolites decreases the levels of E-selectin but not VCAM-1.
Conclusions: In conclusion, these preliminary results support the capacity of gut phenolic metabolites to reduce
THP-1 adhesion to HUVECs and decrease the production of E-selectin. Further experiments are ongoing to identify the mechanisms of action of each compound involved in the anti-atherosclerotic activity.
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P3.133
Hydroxytyrosol Inhibits Collar-induced Carotid Atherosclerosis by Promoting Macrophage Autophagy
Xiaofeng Yang, Weirong Wang, Rong Lin
Xi’an Jiaotong University Health Science Center, Xi’an, China
Objective: Hydroxytyrosol (HT, 3, 4-dihydroxyphenylethanol), one of the major phenolic compounds of extravirgin olive oil (EVOO), has recently received particular attention because of its protective effects against cardiovascular diseases and type 2 diabetes. The aim of this study is to investigate the role of HT in atherosclerosis and
the potential mechanisms related to this disease.
Methods: Autophgy was detected by mRFP-GFP-LC3 double fluorescence and the <span style=”lineheight:20.8px”>expression </span>LC3-II and p62. The left common carotid arteries of the ApoE-/- mice were
inserted non-occlusive silastic collars around the left common carotid arteries and supplemented by high fat diet
(HFD).
Results: Oxidized low-density lipoprotein (ox-LDL) induced foam cell formation in human THP-1-derived macrophages in a concentration-dependent manner, and co-treatment of HT protected macrophages from ox-LDLinduced lipid loading. HT treatment restored ox-LDL-impaired autophagy function, which was identified through
monitoring autophagic flux and the analysis of LC3-II and p62 expression levels. Impairment of autophagic flux by
an autophagy inhibitor and Atg5-directed small interfering RNA (siRNA) blocked the protective effects of HT on lipid droplet formation in human THP-1-derived macrophages. In addition, we previously found that down-regulation
of SIRT1 using EX-527 and SIRT1-specific siRNA abolished the protective effects of HT and further strengthened
the impaired autophagy process in ox-LDL-stimulated human THP-1-derived macrophages. Moreover, we observed that SIRT1 decreased the acetylation of Atg5, thus implicating autophagy in the pathogenesis of foam cell
formation. In ApoE-/- mice that have undergone perivascular carotid collar placement surgery, we also confirmed
that administration of HT for 4 weeks reduced atherosclerotic plaque formation.
Conclusions: In conclusion, these results suggest that HT is involved in ox-LDL-induced lipid accumulation via
autophagy regulation, which could be attributed to overexpression of SIRT1. Our data support previous research,
suggesting that dietary intake of HT from EVOO may be a potent therapeutic strategy for treating atherosclerosis.
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P4:

Prevention: Lifestyle Measures and Pharmacological Intervention

P4.001
Blood Pressure Lowering Effect of Cuban Policosanol is Accompanied by Improved Lipoprotein Profile,
and HDL Quality in Spontaneously Hypertensive Rats
Suk-Jeong Kim, Kyung-Hyun Cho
Yeungnam Univ, Gyeongsan, Korea
Objective: We investigated the antihypertensive effect of policosanol on spontaneously hypertensive rats (SHR).
For this, we analyzed blood pressure, blood lipid, and lipoprotein properties in male SHR after consumption of
Cuban policosanol (PCO).
Methods: The experimental groups were as follows: WKY control, SHR group fed normal diet (ND), SHR group
fed 20 mg of PCO, SHR group fed 100 mg of PCO, and SHR group fed 200 mg of PCO per kg of body weight.
Results: After 8 weeks, the SHR control group showed gradual increases up to 21% in systolic blood pressure
(SBP) and diastolic blood pressure (DBP) compared with values at week 0. However, policosanol consumption
had a dose-dependent reduction effects on SBP and also reduced DBP up to 17% in a dose- dependent manner. Heart rate bpm increased by 6% in the SHR control, whereas the 20, 100, and 200 mg of policosanol groups
showed reduction of 36%, 28%, and 34% respectively. Although serum total cholesterol (TC) level of SHR was
not affected by policosanol consumption (70-80 mg/dL), serum TG level significantly decreased in the SHR+200
mg of PCO group. Serum high density lipoprotein cholesterol (HDL-C) level was also significantly elevated by
policosanol consumption. The % HDL-C/TC ratio was elevated in the policosanol group up to 67-70%, whereas
the SHR control group showed a ratio of 58%. Serum cholesteryl ester transfer protein (CETP) activity was reduced by policosanol in a dose-dependent manner. Although the serum GOT/GPT were similar across all groups,
policosanol consumption caused reduction of ROS levels in hepatic tissue. The SHR control group showed a
2.1-fold higher serum C-reactive protein (CRP) level than the WKY group, whereas the CRP level decreased in
the SHR+200 mg of PCO group (up to 45%) than SHR control group. Aldosterone level was reduced in the policosanol group (up to 34%) in a dose-dependent manner compared to the control.
Conclusions: 8 weeks of policosanol consumption in SHR resulted in reduction of blood pressure, serum aldosterone, and serum TG levels along with elevation of HDL-C and improvement of hepatic inflammation.
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P4.002
Anti-Atherogenic Properties of Cannabis Sativa
Bruno Musetti, Leonor Thomson, Mercedes González, Javier Varela
Facultad de Ciencias, Universidad de la Republica, Montevideo, Uruguay
Objective: Pre-clinical evidences support the idea of targeting the endocannabinoid system to improve the outcome in patients with atherosclerotic vascular disease. Our objective was to uncover the mechanisms underlying
the anti-atherogenic properties of Cannabis sativa.
Methods: Extracts from flowers harvested with different maturity grades of two varieties of Cannabis sativa (SB
and EC) were obtained, and the content of THC-A and THC was determined by 1H-RMN. The capacity of the
extracts to prevent LDL oxidation by cupper was monitored at 234 nm. Foam cell formation was assessed by
fluorescent microscopy, using J774.1 cells treated with cannabis extracts (1 µg/mL) before being challenged with
DiI-oxLDL (10 µg/mL).
Results: The content of THC-A and THC assessed by 1H-RMN showed a significant increase with time. The
increase of cannaboinoids correlated with higher antioxidant properties of the extracts. In fact, a progressive
increase in the latency phase (41-74%/μg) and a progressive decrease in the rate of propagation (IC50 of 1.7-4.6
μg/mL) were observed in the presence of more mature flower extracts (Table 1). The extracts also inhibited the
internalization of OxLDL by J774.1 cells (Figure 1), and also the signaling mechanisms responsible for inflammasome assembly.
Conclusions: Extracts from Cannabis sativa showed anti-atherogenic properties, decreasing the amount as well
as the rate of LDL-lipid oxidation and also the production of foam cells. We are currently working to uncover the
molecular mechanisms underlying the link between cannabinoid-signaling and inhibition of foam cell formation,
including the signal mechanisms leading to inflammasome activation.
Effect of Cannabinoids on LDL lipid oxidation
Extract

THC-A + THCA (%)

Latency increment (%/µg)B

IC50c (µg/mL)

SB1

31.4

49

2.6 ± 0.2

SB2

36.9

48

3.1 ± 0.1

SB3

51.2

59

2.5 ±0.1

SB4

56.4

69

1.7 ± 0.3

EC1

26.5

64

4.6 ± 0.1

EC2

26.1

41

3.8 ± 0.1

EC3

56.3

74

2.6 ± 0.1

EC4

62

67

2.3 ± 0.2

A. Percentage of THC-A + THC in the extract. B. Percentage of latency increment per μg of extract. C. IC50 of
the propagation phase.
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P4.003
Collaborative and Adaptive Framework for Telediagnosis and Prescriptions in Herbal Medicine
Abubakar Omuya S. Ogirima
Ladoke Akintola University of Technology, Ogobomoso, Nigeria
Objective:
i.	 design a collaborative and adaptive framework for telediagnosis and prescriptions in herbal medicine for a
more efficient mobile and web media adaptability using Web service for automatic video data flow adaptation (WAVA) principle.
ii.	 implement the designed framework using Microsoft C# programming language.
iii.	 evaluate the performance of the implemented framework to check the packet loss rate during the data
transmission and further evaluate the users’ perspective using a questionnaire on 5 point Likert scale
Methods:
•

design a collaborative and adaptive framework for telediagnosis and prescriptions in herbal medicine

•

implement the designed framework using Microsoft C# programming language

•

Evaluation of the performance of the implemented framework from users’ perspective (using a questionnaire
on 5 point Likert scale) and system centered performances (to check the packet loss rate during the data
transmission).

Results: The results of experimentation showed that the system recorded packet loss rates of 3.46, 3.13, 3.42,
3.61 and 3.36% at node-1, node-2, node-3, node-4 and node-5, respectively. Also, the average packets of 3123.2,
5017.6, 5683.2, 4454.4 and 4249.6 bits were obtained at node-1, node-2, node-3, node-4 and node-5, respectively. The overall summary of the subjective evaluation of the system revealed tha t the response means of 3.20,
2.88.and 3.42 were achieved for the SRI, SDR and SEU, respectively on a rating scale of 1 to 5.
Conclusions: This research developed a collaborative and adaptive framework which is characterized by multimedia facilities for herbal tele-consultations. The framework can be adopted by health care professionals for
telediagnosis and prescriptions of herbal drugs to patients

391

Abstracts, XVIII International Symposium on Atherosclerosis, Toronto, Canada, June 9 - 12, 2018

P4.004
Sphingomyelin Synthase 2 (SMS2) Deficiency is Neuroprotective in Acute Experimental Stroke Mice
Shucun Qin, Yang Yu
Medical University of TaiShan, Tai An, China
Objective: The present study is designed to determine the role of Sphingomyelin synthase 2(SMS2),a rate-limit
enzyme for sphingomyelin (SM) biosynthesis,in cerebral ischemic reperfusion (I/R) using an acute focal cerebral
ischemia mouse model.
Methods: SMS2 knockout (SMS2-/-)mice and wild type (WT) mice were subjected to transient middle cerebral artery occlusion (tMCAO). Neurological deficits and infarct volume evaluation were performed at 24 h and 72 h after
tMCAO. To explore the underlying mechanism, western blot, real-time RT-PCR, immunohistochemistry, and flow
cytometric analysis were utilized to detect the expression of inflammation related mediators, activation of microglia, and activation of TLR4 signaling pathway. Sphingomyelin alteration and TLR4 distribution in lipid raft fraction
were determined for mechanism investigation.
Results: The results showed that SMS2 deficiency improved neurological function and minimized infract volume
after tMCAO. The level of galactin-3 and other inflammation cytokines were dramatically decreased in SMS2/- compared with WT mice. The absence of SMS2 diminished the activation of microglia and inhibited nuclear
translocation of NF-κB. Importantly, TLR4/MD2 complex formation on the surface of microglia was suppressed
in SMS2-/- mice, indicating compromised initiation of TLR4 signaling cascades. Furthermore, SMS2 deficiency
impaired the recruitment of TLR4to lipid raft by altering SM components in lipid raft fractions, suggesting novel
mechanisms for the attenuation of post-I/R inflammation.
Conclusions: Our study suggests SMS2 is a key modulator of TLR4/NF-κB activation during cerebral I/R, and
blocking SMS2 to inhibit TLR4 recruitment to lipid rafts may provide an alternative strategy for stroke treatment.
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P4.005
Gemcabene Regulates VLDL-remnant Trafficking and Inflammation Genes with Potential Impact on
Cardiovascular Disease
Daniela C. Oniciu, Rai Ajit K. Srivastava, Charles L. Bisgaier
Gemphire Therapeutics Inc, Livonia, MI, USA
Introduction:Hypertriglyceridemia and inflammation are associated with atherosclerosis and CVD. Gemcabene,
a small molecule in Phase 2b development for dyslipidemia, beneficially affects plasma and hepatic lipids in rodents. In rodents and humans, it reduces VLDL-C, LDL-C, Apo B, triglycerides (TG) and C-reactive protein (CRP).
We now describe correlations of gemcabene’s effects on markers of lipid metabolismand inflammation with
plasma TG and CRP in a Type I diabetic mouse model.
Method:Forty-eight two-day old neonatal C57BL/6 male mice, randomized to 6 groups of 8 animals each, were
initially administered a single dose of vehicle (Group 1) or streptozotocin (Groups 2-6). At 4 weeks of age animals
were allowed ad libitumchow (Group 1) or a high-fat high-caloric diet (Groups 2-6) until completion of the experiment. Beginning at 6 weeks of age mice were orally administered either water-vehicle (Groups 1 and 2), gemcabene at 30, 100 or 300 mg/kg (Groups 3-5), or the positive comparator telmisartan 10 mg/kg (Group 6) daily. All
groups were sacrificed at week 9.
Results:Gemcabene suppressed expression of hepatic genes ApoC-III, angiopoietin-like protein 3 (ANGPTL3),
ANGPTL4, Sulfatase-2 (SULF-2), lipoprotein lipase (LPL) (lipid trafficking genes), interleukin 6 (IL-6), tumor
necrosis factor alpha (TNF-alpha), chemokine (C-X-C motif) ligand 1 (CXCL1/KC) and CRP (inflammatory genes)
(Table 1). Gemcabene did not affect stearoyl-CoA desaturase-1 (SCD1) and ANGPTL8.
Conclusion:Gemcabene intervention showed that each lipid trafficking gene was significantly correlated with
reduced plasma TG levels, suggesting a coordinated response for TG lowering. Also, the hepatic downregulation
by gemcabene of the inflammatory genes IL-6, TNF-alpha, CXCL1/KC, and CRP were highly correlated with the
plasma CRP reduction. These concurring results suggest that gemcabene may have pleiotropic mechanisms that
may reduce atherosclerosis progression and cardiovascular risk.
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P4.006
Cardiovascular Risk Factors Control in Primary Care in the Czech Republic
Martin Šatný, Barbora Grauová, Pavel Horák, Michaela Šnejdrlová, Martina Vaclová, Eva Tůmová, Lukáš Zlatohlávek, Richard Češka, Michal Vrablík
First Faculty of Medicine Charles University in Prague and General Teaching Hospital in Prague, Prague, Czech
Republic
Objective: Cardiovascular risk factor (CVRF), such as arterial hypertension (AH), dyslipidemia (DLP), smoking,
diabetes (DM), obesity etc., have high prevalence in the general population.
Aim of our study was to (i) obtain data on the level of control of AH and DLP and the reality of achieving target
values of blood pressure (BP) and plasma lipids in hypertonics with DLP; and (ii) mapping the occurence of CVRF
in these patients in primary care in the Czech Republic.
Methods: In total 3387 patients – 54% men and 46% women with AH and DLP - were identified with average
age 66±10years. Inclusion criteria were age > 18years and diagnosis of AH (> 140/90mmHg) and DLP (LDL-cholesterol > 1,8mmol, 2,5mmol/l or 3,0mmol/l according to CV risk category, or triglycerides > 1,7mmol/l, or HDLcholesterol < 1,0mmol/l in men, < 1,2mmol/l in women). DM was diagnosed if fasting glycemia was repeatedly ≥
7mmol/l or non-fasting ≥ 11mmol/l. Biochemical parameters were determined enzymatically using an automated
analyzer.
Results: The results show average BMI 30,0±5,0kg/m2, total cholesterol 5,2±1,2mmol/l, triglycerides
1,9±1,1mmol/l, LDL-cholesterol 3,1±1,1mmol/l, BP 138±14/81±9mmHg. Overt CVD was observed in 33%, positive family history of CVD in 52% and DM in 36% (type 2 DM 97%) of patients. Chronic kidney disease occurred
in 6% cases, 25% of patients were smokers and 18% were exsmokers. Target values of BP or LDL-chosterol
were achieved in 48% and 52% of patients, respectively. AH was treated in 78% with inhibitors of angiotensinconverting-enzyme, 15% with angiotensin II receptor blockers, 70% with calcium channel blockers, 35% with
betablockers, 41% with diuretics and 9% with central antihypertesives. DLP was treated with statins in 87% (69%
atorvastatin, 25% rosuvastatin), but mostly only by low doses. Only 50% of patients with atherosclerosis, AH and
DLP had BP < 140/90mmHg, and 14% achieved LDL-cholesterol < 1,8mmol/l.
Conclusions: Our study documents high prevalence of main CVRFs that are often unsatisfactorily controlled,
mostly in patients with very high CV risk. To a large extent this could be explained by the use of inappropriately
low doses of cardiopreventive medication.
The study was sponsored by an unrestricted educational grant from Servier Czech Republic.
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P4.007
Pattern of Acute Coronary Syndromes Among Young Egyptian Patients Related To Risk Factors
Fouad A. Al-Alhdal, Ahmed T. Teg eldein, Fathy MAkldy, Ahmed Hwary
SCU, Ismaili, Egypt
Objective: Our objective was to study the pattern of the ACS in patients ≤ 45 years-old and related risk factors,
admitted to Suez Canal Hospital, Cardiology department.
Methods: This is a retrospective study from February 2015 to December 2017. Data were collected and analyzed
according to the risk factors and pattern of ACS. All risk factors, chronic illnesses, and the pattern of ACS were
Results: We enrolled 1033 patients admitted with ACS, only 70 patients (6.77%) were ≤ 45 years-old (mean
± SD: 40.9 ± 4.37 years). Seventy patients were males representing (85.7 %). ACS patterns were: ST elevation myocardial infarction (STEMI) (62.85%), non-ST elevation myocardial infarction (NSTEMI) (20%) and
unstable angina (17.15%). Anterior wall STEMI constituted 61.3% of all STEMI. Smoking, physical inactivity,
obesity and family history of coronary artery disease (CAD) were more frequent in young ACS. There is a very
high prevalence of smoking among those patients (72.8%), nearly half of them (45.09%) were hashish smokers, while 10% were drug abusers. Family history of premature CAD was 51.4% and most of them (80%) were
physically inactive. More than 2/3rd were overweight or obese (75.7%), while 48.5%, 40% and 38.5% of them
had,hypertensive, diabetes mellitus and dyslipidemia respectively. The most common symptom at presentation
was chest pain (97.1%).
Conclusions: ACS in young adult Egyptians are not uncommon (6.77%). STEMI is the most frequent ACS pattern, mainly anterior STEMI. They are predominately males, smokers, obese, physically inactive and had family
history of premature ACS..
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P4.008
Control Status of and Prescription Status for the Atherosclerotic Risk Factors Among Cardiovascular
High-risk Patients in Japan
Yuki Ozawa1, Miki Sakamoto1, Erina Koyama1, Naoki Edo1, Satoshi Takahashi1, Yamato Mashimo1, 2, Koji Morita1,
Toshio Ishikawa1, Tamio Teramoto3, Yasuo Ohashi4, Tsuyoshi Watanabe5, Kazuhisa Tsukamoto1
1. Teikyo University, School of Medicine, Tokyo, Japan, 2. Shin-Kuki General Hospital, Saitama, Japan, 3. Teikyo
Academic Research Center, Tokyo, Japan, 4. Chuo University, Tokyo, Japan, 5. Fukushima Rousai Hospital,
Fukushima, Japan
Objective: Proper management of atherosclerotic risk factors (ARFs) is important for the prevention of atherosclerotic diseases. In this study, utilizing the data obtained from the annual “Specific Health Check and Guidance
in Japan” conducted from 2008 to 2011 (approximately 280,000 subjects each year), we examined the target
level (TL) attainment status and prescription status of three ARFs (hyperlipidemia (LDL-C), hypertension (BP) and
diabetes mellitus (HbA1c)) among cardiovascular high-risk subjects.
Methods: Those who had suffered from coronary heart disease (CHD), cerebrovascular disease (APO) or were
receiving diabetes mellitus treatment (DM) were picked up from the database. The attainment statuses of TL for
ARFs were examined not only with all the subjects but also after classifying the patients depending on the prescription status for ARF. TLs for ARFs were set according to the guidelines recommended by Japanese medical
societies.
Results: Among the three ARFs, the TL attainment rates (TL-ARs) of LDL-C were lowest in CHD and APO (CHD
male 35.4%, female 23.9%; APO male 58.7%, female 48.5%), followed by those of BP (CHD male 38.3%, female 42.4%; APO male 64.3%, female 69.7%). In DM, TL-ARs of BP were lowest (male 34.8%, female 26.3%)
and those of LDL-C were highest (male 61.5%, female 52.0%). Among the three ARFs, the percentage of subjects who did not attain TL but were not under medication was highest for the control of LDL-C in all these three
high-risk groups; in CHD group, it reached 47.7% and 51.0% in male and female, respectively. The percentage of
those who did not get medication for hyperlipidemia among non-attainers of LDL-C TL reached up to 70% in all
three high-risk groups; in contrast, regarding BP and HbA1c, the percentages of non-medicated patients among
non-TL-attainers reached only around 30% in all groups.
Conclusions: The prescription rate for hyperlipidemia among non-attainers of LDL-C TL was revealed to be
higher than that for hypertension and diabetes in Japan. These results suggested that the enlightenment activity
for proper treatment of dyslipidemia would be crucial for more efficient prevention of atherosclerotic cardiovascular diseases in Japan.
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P4.009
Statin and Other Lipid-Lowering Therapy and Pregnancy Outcomes in Homozygous Familial
Hypercholesterolaemia
Theunis C. Botha1, Frederick J. Raal2, Dirk J. Blom3, Gillian J. Pilcher2, Karen Wolmarans3
1. Department of Medicine, Faculty of Health Sciences, University of the Witwatersrand, Johannesburg, South
Africa, 2. Carbohydrate & Lipid Metabolism Research Unit, Department of Medicine, Faculty of Health Sciences,
University of Witwatersrand, Johannesburg, South Africa, 3. Division of Lipidology, Department of Medicine, Faculty of Health Sciences, University of Cape Town, Cape Town, South Africa
Objective: Pregnancy in homozygous familial hypercholesterolaemic (HoFH) females is associated with further
elevation of already markedly elevated low density lipoprotein cholesterol (LDL-C) levels, particularly if lipidlowering therapy is discontinued. This places the mother and fetus at increased cardiovascular risk. Lipoprotein
apheresis (LA) is the current recommended treatment for pregnant HoFH patients. However, it is costly, time
consuming, and not available in many countries. Alternative treatment strategies are necessary to control hypercholesterolaemia during pregnancy in HoFH patients. The aim of this study was to assess the outcomes of pregnancies in a cohort of female HoFH patients many of whom were managed during pregnancy with statin therapy
with or without other lipid lowering drug therapy.
Methods: This study was a retrospective review of 39 pregnancies from a cohort of 20 genotypically confirmed
female HoFH patients.
Results: Four patients had experienced cardiac events prior to their first pregnancy but no maternal cardiac
complications or deaths occurred during the pregnancies or during the first year postpartum. Twenty five pregnancies were exposed to lipid-lowering therapy, of which 18 were exposed to statin therapy prior to or during the
pregnancy. Pregnancy outcomes were favourable, with 33 (85%) pregnancies carried to term, 3 (7%) premature
deliveries and 3 (7%) miscarriages. Complications associated with pregnancy did not differ from those of otherwise healthy woman. There was no significant difference between birth weights of infants exposed to and those
not exposed to statins (P>0.1). All offspring had normal early child development, started school at the appropriate
age and no learning difficulties were reported.
Conclusions: HoFH is a severe disease impacting significantly on life expectancy. For many females with HoFH
pregnancy is not uncommon, despite the high cardiovascular risk. If LA is unavailable, lipid lowering therapy, particularly statin therapy, during pregnancy is an acceptable alternative for LDL-C reduction in these high risk HoFH
patients.
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P4.010
Use of Empagliflozin as a Second Line Agent – Real Life Experience
Mahira Kadri, Dhruvi Hasnani, Feny Patel, Banshi Saboo, Chavda Vipul, Goklani Rutul, Hasnani Shriji, Panchal
Dharmendra
Diacare- Dibaetes Care & Hormone Clinic, Ahmedabad, GJ, India
Objective: To evaluate the metabolic status in T2Dm patients after the initiation of Empagliflozin, namely: HbA1c,
Hypertension, BMI.
Methods: It was a retrospective analysis of data from July 2016 to August 2017.
Inclusion Criteria: Age – 35 -55 Years;
HbA1C – 7.5 – 8.5%
BMI > 25
Normal renal functions: eGFR > 90
Patients inititiated on Empagliflozin for atleast a period of 6 months.
On OHA – metformin 2000mg OD ; and/or only single anti-hypertensive
Exclusion: HbA1C less than 7.5%; T1DM; Pregnant, lactating females; Smokers.
The patients on their visit to the clinic had followed our clinical protocol of history, screening, measurement of
anthropometric data ,physical examination, checking of the vital parameters, laboratory analysis , diabetes education, management through diet and exercise and medication therapy.
Every patient undergoes the above procedure along with data entry process in our electronic health record system.
The hba1c , BMI and blood pressure of the patients was charted on the baseline visit and on the visit after 6
months to compare the two.
Results: 1028 no. of subjects were analysed retrospectively from our data base of 1 year. Out of these 560
(M=265; F=295) matched all our inclusion criteria. The addition of Empagliflozin resulted in improvement of
HbA1c by an average 0.9%. Weight reduction of average 3.8 Kgs from baseline was observed. Improvement in
systolic B.P. by 5 mm Hg was observed from baseline.
Conclusions: The addition of Empagliflozin as a second drug to the type 2 DM patients helps in reduction of
hba1c , proving it to be an effective anti diabetic drug. The reduction of blood pressure in below 140/90 without
addition of any anti-hypertensive adds onto the benefits of Empagliflozin. The drug also helped in reduction of
weight, thereby reducing the BMI.
We were able to conclude from the retrospective data that Empagliflozin is an effective second line agent for the
metabolic improvement in type 2 DM patients.
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P4.011
Vascular and Metabolic Effects of Omega-3 Fatty Acids Combined with Fenofibrate in Patients with
Hypertriglyceridemia
Kwang Kon Koh
Gachon University, Gil Medical Center, Incheon, Korea
Objective: We have reported significantly differential effects of omega-3 fatty acids (n-3 FA) and fenofibrate and
even high dose of n-3 FA. However, effects of n-3 FA combined with fenofibrate are not yet investigated, compared with fenofibrate.
Methods: This was a randomized, single-blind, placebo-controlled, parallel study. Age, sex, and body mass index
were matched among groups. All patients were recommended to maintain a low fat diet. Fifty patients with hypertriglyceridemia in each group were given placebo, n-3 FA 2 g+fenofibrate 160 mg (combination), or fenofibrate
160 mg, respectively daily for 2 months.
Results: When compared with placebo, both combination and fenofibrate significantly decreased apolipoprotein
B and non-HDL cholesterol and improved flow-mediated dilation and reduced CRP and fibrinogen (all P <
0.05 by ANOVA), however, there were no significant differences between combination and fenofibrate. When
compared with placebo, both combination and fenofibrate significantly reduced insulin and glucose (both P <
0.05 by ANOVA), and improved insulin sensitivity (P=0.005 by ANOVA). However, there were no significant differences between combination and fenofibrate.
Conclusions: When compared with fenofibrate, combination significantly decreased triglycerides and triglycerides/HDL cholesterol. Otherwise, combination and fenofibrate significantly improved insulin sensitivity by reducing
insulin and glucose to a similar extent in patients with hypertriglyceridemia.
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P4.012
Fixed Dose Combination of Simvastatin and Fenofibrate Versus High Dose Rosuvastatin in
Hypertriglyceridemia
Jae Hyoung Park1, Hyo-Jung Nam2
1. KUMC, Seoul, Korea, 2. AMC, Seoul, Korea
Objective: Hypertriglyceridemia (triglycerised>200mg/dL) is a major cardiovascular risk factor. We want to
compare between fixed dose combination simvastatin and fenofibrate and high intensity rosuvastatin (20mg) in
treatment of hypertriglyceridemia.
Methods: This is a non-randomized prospective observation study. One hundred fifity four hypertriglyceridemia
patients were assigned 3 groups (Group A; rosuvastatin 20mg, Group B ; simvastatin 20mg + fenofibrate 145 mg,
Group C ; simvastatin 40mg + fenofibrate 145 mg). We checked baseline and follow-up lipid profile, flow-mediated
dilation (FMD), pulse wave velocity (PWV), carotid intima-media thickness (cIMT) and augmentation index (AIx).
Results: After treatment, significant decrease in triglycerides and total cholesterol in all groups. Compared with
Group A (rosuvastatin 20mg), Group B and C showed better reduction in triglyceride (p=0.044, 0.001 respectively). And, compared with Group A, Group B and C showed improvements in HDL cholesterol (p<0.001, 0.017
respectively). In contrast, compared with two fixed dose combination (Group B and C), Group A showed better
reduction in LDL cholesterol (p=0.025). There was no difference in changes of PWV and AIx between 3 groups
except ABI of Group B and C (p=0.03). However, the difference of 2 groups was very small (0.0 vs 0.1).
Conclusions: Fixed dose combination treatment of simvastatin and fenofibrate was better than high-intensity
rosuvastatin in control of hypertriglyceridemia. However, high-intensity rosuvastatin was better in reduction of LDL
cholesterol.
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Changes in Clinical Risk Endpoints Linked to Cardiovascular and Other Smoking-Related Diseases after
Switching from Cigarettes to the THS for Six Months
Christelle Haziza, S. M. Ansari, Nicola Lama, Marija Bosilkovska, Nicolas Blanc, Dimitra Skiada, Jacek Ancerewicz, Patrick Picavet, Gizelle Baker, Frank Luedicke
PMI R&D, Philip Morris Products S.A., Neuchatel, Switzerland
Tobacco harm reduction, by substituting less harmful tobacco products for cigarettes, is a complementary approach to the current strategies for smokers who would otherwise continue to smoke. The Tobacco Heating
System (THS) is a novel tobacco product with the potential to present less risk of harm compared with continued
smoking. It heats a tobacco plug in a controlled manner, never allowing the temperature to exceed 350˚C, preventing the combustion process from taking place, thereby producing substantially lower levels of toxicants while
providing nicotine, taste, ritual, and sensory experiences that closely parallel those of conventional cigarettes
(CC). Several completed clinical studies have demonstrated reduced exposure to selected toxicants compared
with exposure to cigarette smoke for smokers who switched to THS for up to three months (NCT01989156,
NCT01970995). This study was designed to further substantiate the harm reduction potential of THS by demonstrating that changes in clinical risk endpoints (CRE) are comparable in magnitude and direction to those observed when smokers stop smoking. The CREs are linked to smoking-related diseases, representative of multiple
pathophysiological pathways (e.g., cardiovascular and respiratory function, carcinogenicity) that are sensitive to
smoking and reversible upon smoking cessation.
This was a randomized, controlled, two-arm parallel group, multicenter U.S. study in adult smokers who switched
from CCs to THS compared with those who continued to smoke CCs over six months. The primary objective
was to demonstrate significant changes in THS users for at least five out of the eight CREs. 984 subjects were
randomized to CC (n=496) or THS (n=488). Additional biomarkers of exposure and CREs of inflammation, lipid
metabolism, endothelial function, platelet function, oxidative stress, and lung function were evaluated in the study.
The results obtained through this study further substantiate the harm reduction potential of THS while providing
information on product use and acceptance of THS by smokers.
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Is the Admission Hyperglycemia During STEMI is a Predictive Factor for Undiagnosed Diabetes
Ismail Mekhdoul1, Soheib Feliachi2, Amrane Talamali1, Mounir Bouam1
1. Hca Algiers /EPH, Ouargla, Algeria, 2. CHU de Brest, Brest, France
Objective: Many studies have confirmed the negative impact of hyperglycemia on admission on the prognosis during early stages of acute coronary syndroms for both diabetic and non-diabetic patients. But fewer have
established a relation between this hyperglycemia and the diagnosis of new cases of diabetes. In fact, admission
hyperglycemia can be the reflect of either an unknown diabetes, a hyperglycemia related to stress or a combination of those two situations.Determination the prevalence of type 2 Diabetes Mellitus following a STEMI among a
population of patients without a prior history of diabetes.
Methods: We conducted a prospective multicenter cohort study of 1418 non diabetic patients admitted during the
acute phase of a STEMI during a period of 15 months. All patients benefited from a blood glucose test at admission to hospital and glycated hemoglobin (HbA1c) test for the diagnosis of type 2 Diabetes Mellitus
Results: The prevalence of undiagnosed diabetes among non diabetic patients admitted during the early stage of
STEMI was 13.8%For the glycemia on admission and with a cutoff of 1.70g/l appears to be a descriminating test
for the prediction of newly diagnosed diabetes during hospitalization for ACS (AUC=0,965 CI 95% [0,954 - 0,977])
the Sensitivity was 96,4% (CI 95% [92,6 - 98,4]) and Specificity 82,6% (CI 95% [80,384,6]),a PPV of 47% and
above all an excellent NPV of 99,3%
Conclusions: Type 2 Diabetes Mellitus is common among patients with ACS. Its screening should be done
ideally through the assesment of glycated hemoglobin level. Admission Glycemia can represent a early and
simple way for selecting patients at high risk to have an undiagnosed diabetes and thus we can in a second stage
propose to them a screening the HbA1c blood test.
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Nephrin and Podocalyxin – Markers for Early Detection of Hypertensive Nephropathy
Irena Kostovska1, Katerina Tosheska-Trajkovska1, Danica Labudovik1, Goce Spasovski2
1. Department of medical and experimental biochemistry, Medical faculty, Skopje, Macedonia, 2. Department of
nephrology, Medical faculty, Skopje, Macedonia
Objective: Hypertensive nephropathy (HN) is a medical condition referring to damage to the kidney due to chronic high blood pressure. It is second common cause of CKD and end-stage renal disease. Podocytopathies have a
role in pathogenesis of HN. Atherosclerosis is aggravated by chronic kidney disease (CKD). Early detection of HN
and timely treatment can slow down the progression to end-stage renal disease, progression of atherosclerosis
and also can prevent atherosclerotic complications in patients with chronic hypertension and HN. The aim of this
paper is to test the significance of nephrin and podocalyxin as a markers for early detection of HN.
Methods: This study included 84 subjects with chronic hypertension - (CH) and 30 healthy subjects as control
group. All subjects were divided into three groups: normoalbuminuric, microalbuminuric and macroalbuminuric
subjects, according to their urinary microalbumin/creatinine ratio. Also we divided subjects into two groups: subjects with and without diagnosed nephropathy. We measured in urine: nephrin and podocalyxin by ELISA method,
creatinine-photometrically and microalbumin-turbidimetrically. We measured in blood: urea, creatinine, albumin
and total protein by photometric method.
Results: Nephrin and podocalyxin were significantly elevated in all subjects with HN compared with the control
group (p<0,05). Both markers were significantly elevated in group of subjects with normoalbuminuria compared
with the control group (p<0,05). In 66,7% and 25% of normoalbuminuric subjects with CH we found elevated urinary nephrin, respectively podocalyxin. We found statistically significant negative correlation between urinary nephrin (r=-0,525, p<0,05), respectively podocalyxin (r=-0,242, p<0,05) and eGFR. ROC analyses (by binary logistic
regression) showed that nephrin and podocalyxin have high discriminatory power between healthy subjects and
subjects with HN.
Conclusions: Nephrin and podocalyxin can be useful markers for early and non-invasive detection of HN. Timely
treatment of HN also can prevent atherosclerotic complications.
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Health Care System Re-Design to Achieve Universal Access to Cardiac Rehabilitation Services:
Implications for Population Health and Health Policy
Stephanie J. Frisbee1, Neville Suskin2, Saverio Stranges1, Adam Pierce3, Joseph Ricci3
1. University of Western Ontario, London, ON, Canada, 2. University of Western Ontario & St. Joseph’s Health
Care, London, ON, Canada, 3. Central East LHIN Regional Cardiac Rehabilitation Service and Scarborough
Rouge Hospital, Scarborough, ON, Canada
Objective: The efficacy of cardiac rehabilitation programs (CRP) is well established, and completion of such
programs post-event is standard-of-care worldwide. Despite universal recommendations, participation in CRP is
alarmingly low: 14%-35% in the US, and <15% in Ontario. The inability to achieve even 50% participation in CRP
represents a failure of health care systems (HCS) to deliver effective services. This failure is particularly vexing in
Canada, where the central tenet and legal requirement of the HCS is universal access to all medically necessary
services. A team of health care providers and administrators in Ontario used a systems-integration approach to redesign the HCS in one healthcare region (HCR) to make an evidence-based CRP universally available. The key
features of this HCS-integrated CRP (HCS-I-CRP) and population health impact are reported here.
Methods: The HCS-I-CRP included harmonized criteria that triggered automatic referral to a HCR-wide coordinating center, which directed eligible patients to a CRP provided in community-based setting (LCB-CRP). Fourteen
LCB-CRP, available within a 30-minute drive, were trained to provide standardized CRP. Detailed patient outcomes were tracked in a database. Using administrative data, within-HCR participation rates were monitored, and
population-level health impacts between the HCR implementing the HCS-I-CRP and all other HCRs in Ontario
were compared for the 2-years prior and 1-year after the HCS-I-CRP implementation.
Results: More than 11,000 patients were referred through the HCS-I-CRP to a LCB-CRP. The estimated overall
participation and completion rates were 31% and 67%. Population health impacts included (p<0.05): larger HCRwide reduction in visits to family practitioners, cardiologists, and internists for any cardiac reason; larger HCRwide reductions in hospitalizations, emergency department visits, and visits to cardiologist and internists for acute
coronary syndrome; and larger HCR-wide reductions in visits to family practitioners and cardiologists for heart
failure. Reductions in HCR-wide mortality for acute coronary syndrome approached significance (p=0.097).
Conclusions: The HCS-I-CRP was extremely successful: referrals exceeded the capacity of LCB-CRPs and
enrollment was capped. Despite this, statistically significant, population health benefits were observed. We anticipate a province-wide HCS-I-CRP, initiated and buttressed by provincial policy, would achieve near universal
access to CRP and population health benefits similar to or greater than those reported here.
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Determinants of Successful Completion of Cardiac Rehabilitation When Secondary Prevention Programs
are Made Universally Accessible
Stephanie J. Frisbee1, Neville Suskin2, Saverio Stranges1, Adam Pierce3, Joseph Ricci3
1. University of Western Ontario, London, ON, Canada, 2. University of Western Ontario & St. Joseph’s Health
Care, London, ON, Canada, 3. Central East LHIN Regional Cardiac Rehabilitation Service and Scarborough
Rouge Hospital, Scarborough, ON, Canada
Introduction: Cardiac rehabilitation programs (CRP) after a cardiovascular event are standard-of-care worldwide,
though participation remains very low (14%-35% in the US and <15% in Ontario). Removing health care system (HCS) barriers to accessing CRPs is essential to realize patient and population level health benefits, and to
understand patient barriers to completion of CRP.
Objective: To develop a regional delivery system for CRP that removes HCS barriers to CRP so that patient factors affecting CRP completion can be ascertained.
Methods: One health care region (HCR) in Ontario implemented a regional CRP that was fully integrated into the
HCS. The integrated CRP (HCS-I-CRP) automated referrals to an HCR-wide coordinating center which directed
patients to a to a CRP in a local, community-based setting (LCB-CRP) within a 30-minute drive. The CRP was
standardized across all LCB-CRPs. Information related to the referral, initiation, and completion of the CRP was
collected and analyzed.
Results: Automated inpatient and community referrals were received for cardiac or non-cardiac related hospitalizations (62% and 29%), or ambulatory health care visits (9%). The age distribution of patients referred from
hospital and community sources was similar, though community referred patients were less complex (lower
JH-ACG category). In comparing the patient characteristics (completed vs. started but did not complete), the following patterns were observed: (1) completion rates were nearly identical across hospital and community referral
sources; (2) older patients were more likely to compete the CRP (72% (70-89yo) vs. 57% (40-49yo)); (3) while
there were more referrals for men (61.5%) than women, completion rates for men and women were nearly identical; (4) neighborhood income quintile of patients was not associated with completion; (5) sicker patients were less
likely to complete the CRP (higher resource utilization band, JH-ACG, and Charlson index); and (6) patients with
heart failure were least likely to complete the CRP (58.8% vs. 66.8% for all other diagnoses).
Conclusions: An HCS-I-CRP with automatic referral to a LCB-CRP within a 30-minute drive removed traditional
barriers to completing CRP: there were no socioeconomic or gender differences in CRP completion, and elderly
patients had higher completion rates. Sicker patients were least likely to complete CRP.
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Pharmacogenetics and the Antiplatelet Effect of Clopidogrel in North Indian Ischemic Stroke Patients
Dheeraj Khurana1, Jitender Gairolla1, Rupinder Kler2, Madhu Khullar1
1. Postgraduate Institute of Medical Education and Research, Chandigarh, CH, India, 2. Dayanand Medical College and Hospital, Ludhiana, PB, India
Objective: Genetic variation may contribute to clopidogrel resistance.Clopidogrel metabolism is influenced by
CYP genes which are polymorphic.In Indian population, role of pharmacogenetics on the antiplatelet effect of
clopidogrel is not well studied.
We aimed to: To determine plasma levels of clopidogrel metabolite and polymorphisms of Drug Metabolizer
genes (CYP2C19, CYP2C9, CYP2B6, CES-1 and P2Y12) and their association with antiplatelet effects of clopidogrel.
Methods: Ischemic strokes within 3 months presenting were prospectively screened. Major inclusion criteria
were:Age ≥ 18 years of either gender with TIA/ ischemic stroke confirmed by CT scan or MRI; Patients taking
clopidogrel or clopidogrel + aspirin for secondary prophylaxis. Informed consent was taken and study approved by
the Institute ethics committee. Data was compared to an age and gender matched control population.Whole blood
platelet aggregation(WBPA) by impedance method on the chronolog platelet aggregometer (Model 700, USA)
and genotyping was performed by TaqMan based real time PCR. For linkage disequilibrium between two common
genes involved in clopidogrel metabolism i.e CYP2C19 and CYP2C9 haplotype analysis was performed.
Results: 204 patients and 101 age and gender matched controls were recruited. Platelet aggregation could be
carried out on 163 patients. 47.8% were responders while 52.2% were non responders. 11 genetic polymorphisms
were investigated in 7 different genes. All observed alleles and genotypes were in Hardy-Weinberg Equilibrium
(p>0.05). Homozygote and heterozygote frequency of T allele of CYP2C19 *17 (C>T, rs12248560) was higher in
patients(p=0.048). No significant deviation observed for CYP2C19*2, CYP2C9*2,*3, CYP2B6, CES-1 gene. Minor
allele frequency (MAF) of CYP2C19 allele 3 / 4 was absent. 57.8% were Intermediate (IM)/poor metabolizers
(PM) while 42.2% were Extensive(EM)/ultra-metabolizers (UM).WBPA results did not show an association with
(IM)/ (PM) or (EM)/ (UM)(p=0.537).
Conclusions: Genetic polymorphisms of CYP family and P2Y12 genes despite being prevalant does not contribute significantly to clopidogrel resistance in the North Indian population.

406

Abstracts, XVIII International Symposium on Atherosclerosis, Toronto, Canada, June 9 - 12, 2018

P4.019
Effect of n-3 Polyunsaturated Fatty Acids on Oxidative Stress Markers and Resolvin E1 in Obese
Asthmatic Adolescents with Hypertriglyceridemia
Sandra Beatriz López-Frias2, Saúl Torres Alcántara1, José de Jesús Leija_Martínez1, Blanca Estela del_Río_Navarro1, Maria del Carmen Castillo_Hernández2, Fengyang Huang1
1. Hospital Infantil de México Federico Gómez, Mexico City, DF, Mexico, 2. Escuela Superior de Medicina-IPN,
Mexico City, DF, Mexico
Objective: Evidences demostrate that deficiency in omega-3 fatty acids could promote both obesity and exessive
inflammation, resulting in greater asthma severity. Our aim was to evaluate the effect of supplemental omega-3
fatty acid daily (2.0 g eicosapentaenoic acid (EPA) and 1.0 g docosahexaenoic acid (DHA)) for 12 weeks on oxidative stress markers and Resolvin E1 in obese asthmatic adolescents with hypertriglyceridemia.
Methods: The study was controlled, 12-week parallel group intervention trial involving 47 obese asthmatic adolescents (age: 12.5 years) with hypertriglyceridemia (the level of triglyceride is higher than 150 mg/dl) randomized
to either omega-3 fatty acid supplementation (n=21) or placebo (n=26). Insulin, lipid profile, Resolvin E1 (RvE1)
and oxidative stress markers including advanced glycation end products (AGEs), glutathione (GSH), and oxidized
low-density lipoprotein (oxidized LDL) were measured at baseline and endpoint.
Results: Compared with placebo, the supplement of omega-3 for 12 weeks reduced triglycerides, insulin and
HOMA in obese asthmatic adolescents with hypertriglyceridemia. Moreover, Omega-3 fatty acid decreased oxidized LDL and AGEs and increased RvE1. However, no changes were observed in GSH after treatment.
Conclusions: These results suggest that supplement treatment with omega-3 may be useful as an adjuvant therapy in obese asthmatic adolescents with hypertriglyceridemia.
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Seasonality of Temperature, Serum Lipids, Lipoproteins and Atherosclerotic Cardiovascular Events: an
8-year Period Study of Large Brazilian Population Samples
Vanessa H. Zago, Ana M. Avila, Welington Corozolla, Eliana C. de Faria
University of Campinas, Campinas, SP, Brazil
Objective: The outcome of cardiovascular diseases is affected by environment and climate. This study evaluated
the possible relationships between temperature seasonality and the occurrence of biological rhythms in serum
lipids and lipoproteins in a large representative population sample in the city of Campinas, State of Sao Paulo,
Brazil. In addition, it determined the temporal variations of atherosclerotic cardiovascular events in Campinas during the time window examined.
Methods: A large 8-year retrospective study was carried out to evaluate the lipid profiles of individuals enrolled at
the University of Campinas (Unicamp) Medical School. The study population comprised 27,543 individuals of both
sexes and of all ages. Normolipidemic and dyslipidemic individuals classified according to Brazilian guidelines on
dyslipidemias, participated in the study. For the same time, temperature records were obtained from the CEPAGRI (Centro de Pesquisas Meteorológicas e Climáticas Aplicadas à Agricultura)/Unicamp and frequencies of atherosclerotic
cardiovascular events in Campinas were acquired from the Brazilian official database DATASUS, according to
the International Classification of Diseases. Statistical analyses were performed using both Cosinor and ARIMA
temporal analyses methods.
Results: The minimum temperature measurements showed lower rhythmicity in winter (July) and higher in
summer (January). In normolipidemic cases (n=11,892), significant rhythmicity was observed only in LDL and
HDL-cholesterol both higher in winter and lower in summer. Dyslipidemia (n=15,651) increased the number and
amplitude of lipid biorhythms: there was a significant rhythmicity in LDL-cholesterol and HDL-cholesterol, both
higher in winter and lower in summer, and in triglycerides, higher in summer and lower in winter. The number of
atherosclerotic events showed significant seasonal variations with maximum and minimum frequencies in winter
and in summer, respectively.
Conclusions: This study shows a coincident rhythmicity of lower temperature rates with higher plasma LDLcholesterol and number of atherosclerotic cardiovascular events in individuals from the city of Campinas. Further
analyses are underway to verify the statistical associations between these seasonal variations and to determine
their possible implications for the prevention of cardiovascular disease.
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Postprandial Vasorelaxation: A Novel Health Benefit Associated With Eating Darker-Coloured Beans
Jaime L. Clark1, 2, Angela Wilson2, Danielle Perera2, Carla G. Taylor1, 2, Peter Zahradka1, 2
1. University of Manitoba, Winnipeg, MB, Canada, 2. St-Boniface Hospital Albrechtsen Research Centre, Winnipeg, MB, Canada
Objective: Endothelial responsiveness to blood flow is an important factor in maintaining healthy blood vessels.
Immediately after a high-fat meal, vessels constrict, which leads to endothelial damage, and repetition of such
poor postprandial vascular responses over time can contribute to the development of atherosclerotic disease.
Studies have shown that consuming pulses (dried beans, dried peas, chickpeas, lentils) over many weeks can
decrease cardiovascular disease risk, but whether pulses can modulate vascular responses postprandially is unknown. In a cross-over study, we compared different bean varieties (black (BB), navy (NB), pinto (PB), red kidney
(RKB)) and white rice for their acute postprandial effects on vascular and metabolic responses in healthy individuals.
Methods: Vascular measurements were obtained in 8 adults before and at 2 and 6 hours after eating ¾ cup of
beans or rice. Blood glucose and lipids were measured before and at 1, 2 and 6 hours post-consumption.
Results: Serum glucose levels were lower 1 hour after consumption of RKB compared to rice, while serum triglyceride levels were lower 6 hours after consumption of BB compared to PB. Systolic blood pressure was reduced
at 2 hours following consumption of RKB compared to rice. Regarding arterial stiffness parameters, BB reduced
augmentation pressure after 6 hours compared to rice, while BB, RKB, and PB lowered pulse wave velocity compared to NB after 2 hours. Interestingly, BB lowered pulse wave velocity compared to PB after 6 hours. Greater
vasorelaxation, as shown by a reduced pulse wave reflection magnitude, was observed at 6 hours following consumption of RKB and BB compared to NB and PB.
Conclusions: Overall, consumption of darker-coloured beans elicited positive effects on the tensile properties of
blood vessels postprandially, suggesting that consuming darker-coloured beans may mitigate the negative postprandial vascular responses of certain foods. Future research is needed to ascertain how darker-coloured beans
modify vascular function and whether repeated positive postprandial vascular responses by consuming darkercoloured beans presents a potential therapy for preventing and attenuating atherosclerotic disease.
[Manitoba Pulse & Soybean Growers and the Canadian Institutes of Health Research provided grant and scholarship funding, respectively.]
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Evaluation of the Prevalence of Protein-Energy Wasting in Haemodialysis Patients Using Different
Nutritional Assessment Parameters
Halima Lebrazi1, Rajaa Essadik1, Rajaa Msaad1, Hassan Taki1, El Hassane Tahri2, Anass Kettani1, Ghizlane Medkouri3, Benyounes Ramdani3, Rachid Saïle1
1. Laboratory of Biology and Health-URAC 34, Faculty of Sciences Ben M’Sik, University of Hassan II-Casablanca, Casablancab, Morocco, 2. Laboratory of Molecular Genetics and Pathophysiology, Faculty of Sciences
Ben M’sik, University of Hassan II-Casablanca, Casablanca, Morocco, 3. Department of Nephrology-Transplantation and Haemodialysis, University Hospital Center Ibn Rochd, Casablanca, Morocco
Objective: Protein-energy wasting (PEW) is a common complication and an important predictive factor for mortality in haemodialysis (HD) patients. Therefore, nutritional status needs to be regularly assessed in these patients.
However, there is no consensus for its assessment. In the present study, we examined the prevalence of PEW
among HD patients by use of different nutritional assessment methods. In addition, we determined the characteristics of PEW patients in a HD center in Morocco.
Methods: This is a cross-sectional analysis performed on 126 patients aged 44.82±14.01 years, undergoing
maintenance HD in the Department of Nephrology of the University Hospital Center of Casablanca, Morocco.
Energy and nutrients intake assessment was obtained by a three-day period food recall. Biochemical parameters
(albumin, prealbumin, lipids profile, C-reactive protein (CRP)), bioelectric impedance analysis, and subjective
global assessment (SGA), have been performed to assess nutritional status.
Results: According to SGA the prevalence of PEW was 74.62%. However, when using the ISRMN malnutrition
criteria only 36.50% of the patients were diagnosed with PEW. Because the SGA seems to be the method capable of detecting a high number of patients with PEW, the comparison analysis of dietary intake, biochemical
parameters and body composition data of patients were assessed according to SGA score. Pearson correlation showed a negative association between the degree of malnutrition evaluated by SGA and serum prealbumin (r=-0.54; P=0.0001), serum albumin (r=-0.50; P=0.001), energy (r=-0.34; P=0.002), protein intake (r=-0.41;
P=0.0001), and a significant positive correlation with CRP (r=0.65; P=0.0001) was determined. The areas under
the receiver operating characteristic curve were 0.841 (95% CI: 0.751-0.932) for serum prealbumin, and 0.737
(95% CI: 0.634-0.840) for serum albumin. There was a negative, but not significant, correlation between BMI, TC,
total protein and SGA score.
Conclusions: Our results show a high prevalence of PEW in Moroccan HD patients. Among the nutritional parameters used, we suggest that SGA, serum albumin and prealbumin may be relative appropriate and practical
markers for assessing nutritional status in HD patients in our country.
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Exercise Intensity and Central Blood Pressure
Jae Hyoung Park1, Ji Cheol Bae2
1. KUMC, Seoul, Korea, 2. Samsung Changwon Hospital, Changwon, Korea
Backgrounds: Central blood pressure (cBP) and Augmentation Index (AIx) are independent predictors of cardiovascular risk. And, cBP is more important than brachial blood pressure (BP) in cardiovascular death. Post-exercise hypotension (PEH) is characterized by a BP value that is lower than the pre-exercise value that persists for
minutes or hours after an exercise session. The effect of exercise according to intensity on cBP is unknown. So,
we measured cBP and AIx before and after walking or running.
Methods: Forty-one young healthy men volunteered for this study. People were randomly assigned to the 4
groups, (1) Regular Korean style diet (850 kcal with fat 18g) and walking (2km distance, 30 minutes) (N=11), (2)
Regular Korean style diet and running (5km distance, 30 minutes) (N=9), (3) Hamburger diet (Big Mac, Cola, and
French Fries; 890 kcal with fat 39g) and walking (N=11), (4) Hamburger diet and running (N=10). We checked AIx,
brachial BP and cBP 3 times each other.
Results: After meals, there was no significant difference in AIx, brachial and cBP among 4 groups. There was no
significant difference of blood pressure between running and walking group irrespective of food. After exercise,
there was significant decrease of cBP in running group (N=19) compared with walking group (N=22) without difference of brachial BP. (112.7±13 to 104.6±14 vs. 106.2±16 to 107.1±14; P=0.005). And, after running, there was
significant reduction of AIx. (47.8±11 to 41.6±9.7; P=0.021)
Conclusions: Running was better than walking in reduction of central blood pressure irrespective of brachial
blood pressure.
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Familial Chylomicronemia Syndrome (FCS): Medical Nutrition Therapy Guidelines for Patients and
Healthcare Providers
Katherine S. Rhodes1, Lauren Williams2, Lori Alexander3, Wahida Karmally4, Lori A. Welstead5, Lindsey Sutton6
1. Michigan Medicine/University of Michigan, Ann Arbor, MI, USA, 2. Cook Children’s Endocrinology, Fort Worth,
TX, USA, 3. St. Johns Center for Clinical Research, Ponte Vedra Beach, FL, USA, 4. Irving Institute for Clinical
and Translational Research, Columbia University, New York, NY, USA, 5. University of Chicago Medicine, Chicago, IL, USA, 6. FCS Foundation, San Diego, CA, USA
Objective: FCS is a rare autosomal recessive disorder due mainly to loss of function mutations of lipoprotein
lipase resulting in severe elevation of triglycerides and massive accumulation of chylomicrons in plasma, often
leading to pancreatitis. This underdiagnosed disorder causes decreased quality of life and increased ER visits.
The mainstay of treatment is a specialized very low fat diet that poses multiple challenges. There are currently no
comprehensive nutrition guidelines and limited implementation resources. Our aim was to develop best practices
and comprehensive dietary guidelines across the lifespan.
Methods: Registered Dietitian/Nutritionists (RDNs) were interviewed for expertise and interest in joining the
expert group. Each RDN presented a topic for the development of a consensus report on best practices. A patient
with FCS contributed a personal perspective of challenges of living with FCS. Presentations provided current information on FCS, pancreatitis, implementing current nutrition recommendations, supporting patients with adherence to a very low fat diet, pediatric management of FCS, pharmacologic therapies, and personal experiences of
a patient diagnosed with FCS in infancy.
Results: This report includes patient-centered nutrition recommendations focusing on optimizing nutritional intake
within the context of a very low fat diet. Top recommendations are: <15-20 grams total fat per day (<10 to 15%
of total daily energy intake); meeting requirements for the essential fatty acids α-linolenic acid and linoleic acid;
supplementing with fat soluble vitamins, minerals, and medium chain triglycerides, as needed; and adjusting calories for weight management. Recommended foods include vegetables, fruits, whole grains, egg whites, legumes,
fat-free dairy products, low-fat seafood and lean poultry. Foods to avoid include alcohol and sugar.
Conclusions: This report raises awareness of the importance and challenges of dietary management of FCS
while providing valuable resources for patients with FCS and healthcare professionals caring for these patients.
The dissemination plans for the report are in progress including submission of a manuscript for publication, developing web-based CEU programs to “Train the Trainer”, developing and sharing recipes, FCS Foundation blog
participation, and providing resources for support groups for patients and caregivers.
Akcea Therapeutics provided honorarium for the RD Working Group Advisory Board; all content was developed
independently by the expert committee.
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The Effect of Branched Chain Amino Acids Supplementation (BCAA) on Muscle Damage and the
Indicators of Fatigue in Soccer Players
Parivash Shekarchizadeh, Mansoor Enayat, Jahangir Karimian
Isfahan University of Medical Sciences, Isfahan, Iran
Objective: long-term exercises reduce fat (1), carbohydrates, and amino acids. Carbohydrates and amino acids
especially branched amino acids as the source of protein, are vital in improving athletic performance. Amino acids
enhance cell proliferation and improve performance during exercise (2). BCAA supplement as a booster agent to
cope with fatigue, inflammation and infection, preventing muscle catabolism and muscle damage is of particular
interest to different individuals especially athletes (3). In the present study, the effects of branched-chain amino
acids (BCAA) on fatigue (serotonin, ammonia, and lactate), muscle damage (creatine kinase, and lactate Dehydrogenase) were examined after a resistance exercise session
Methods: : The subjects consisted of 26 male soccer players (age: 20-25). . Both groups performed A cycle
egrometer training session at an intensity of 2.0% VO2max. Subjects in experimental group were required to take
branched chain amino acid. before performing training. The amount of 5 CC venous blood samples were drawn
from two groups at three times (10 minutes before exercise, 30 minutes of activity, immediately after exercise).
Fatigue indices (serotonin, ammonia, and lactate) and muscle damage (creatine Kinase and Lactate Dehydrogenase (LDH)) were measured and calculated
Results: 1) fatigue indices: Serotonin in placebo group was significantly more than that of experimental group
during 10 minutes before exercise, 30 minutes of activity and immediately after exercise (p<0.05). Ammonia in
the placebo group was significantly less than the experimental group at 10 minutes before exercise, 30 minutes of
activity and immediately after the exercise (p<0.05). Lactate was significantly less in the placebo group than the
experimental group at 30 minutes of activity and immediately after exercise (p<0.05). 2) Muscle damage: Creatine
Kinase (CK) and Lactate Dehydrogenase (LDH) reduced in experimental group at 10 minutes before exercise,
increased during 3 minutes of activity, and reduced immediately after exercise, and finally, Creatine Kinase (CK)
in placebo group was more than experimental group.
Conclusions: The results indicate that Branched chain amino acids (BCAA) supplementation reduce serotonin
and enhance ammonia and lactate in the experimental group as well as decrease in serum CK and LDH level,
which would be effective in reducing muscle damage in relevant resistance exercise.
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P4.026
The Effect of Aerobic Training on Visfatin Levels and Insulin Resistance on Type II Diabetes Overweight
Older Female
Parivash Shekarchizadeh, Jahangir Karimian, Mehdi Ghafary
Isfahan University of Medical Sciences, Isfahan, Iran
Objective: Aerobic exercise can reduce level of plasma visfatin concentration. The aim of this study was the effect of aerobic training on visfatin levels and insulin resistance on type II diabetes overweight older female
Methods: Twenty diabetic_ female with age ranging 55 -60 years and BMI> 25, that do not regularly exercise
were recruited. They placed in two groups: control (n = 10) and experimental (n = 10) groups. Visfatin concentrations and insulin resistance measured by HOMA-IR
Results: The results showed 12 weeks of aerobic training had reduction in levels of plasma visfatin (p= 0/003) but
no changes were observed in insulin resistance (p= 0.06).
Conclusions: The results showed that exercise caused decrease in the plasma visfatin. Some of the reasons
that may lead to a decrease in plasma visfatin level are fat reduction. Many studies have examined the aerobic
training on plasma visfatin levels have been noted mainly on reduction of visfatin.
Due to the characteristics of the subjects in this study, probably 12 weeks were insufficient to achieve changes in
insulin, glucose and insulin resistance index.
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P4.027
Folic Acid Improves Lipid Metabolism and Reduces Hepatic Inflammation in Diet-induced Obesity and
Non-alcoholic Fatty Liver Disease
Victoria Sid1, 2, Yue Shang1, 3, Susara Madduma Hewage1, 2, Yaw L. Siow1, 2, 4, Karmin O1, 2, 3
1. St. Boniface Hospital Research Centre, Winnipeg, MB, Canada, 2. Department of Physiology and Pathophysiology, University of Manitoba, Winnipeg, MB, Canada, 3. Department of Animal Science, University of Manitoba,
Winnipeg, MB, Canada, 4. Agriculture and Agri-Food Canada, Winnipeg, MB, Canada
Objective: Obesity and non-alcoholic fatty liver disease (NAFLD) are risk factors for cardiovascular disease
(CVD). Patients with obesity and / or NAFLD exhibit high circulating levels of lipids and inflammatory cytokines,
which contribute to atherosclerosis. Chronic consumption of fat-enriched diets is a major cause of obesity and
NAFLD, which impairs hepatic lipid metabolism leading to dyslipidemia, increased hepatic inflammation and
oxidative stress. Nutraceutical therapies are emerging as a strategy for prevention of CVD. It has been suggested
that dietary supplementation of vitamins can reduce metabolic abnormalities and cardiovascular risk. Folic acid
is a water soluble B vitamin that has been shown to attenuate oxidative stress induced by high-fat diet consumption. The objective of the present study was to investigate the effect of folic acid on lipid metabolism and hepatic
inflammatory response, and to identify the underlying mechanisms.
Methods: Male C57BL/6J mice were fed a control diet (10% kcal fat), a high-fat diet (60% kcal fat), or a high-fat
diet supplemented with folic acid (26mg/kg diet) for 8 weeks. Body weight of mice was measured at the end of the
feeding period. Triglyceride and cholesterol levels were measured using enzymatic kits. Hematoxylin and eosin
(H&E) staining of liver tissue was performed to examine hepatic morphological changes.
Results: High-fat diet feeding led to increased body weight gain, as well as accumulation of lipid and inflammatory foci in mouse liver. AMP-activated protein kinase (AMPK) is a master regulator of metabolic pathways
involved in lipid metabolism. Hepatic AMPK was inactivated in mice fed a high-fat diet, which correlated with
elevated lipid levels in the liver and circulation. High-fat diet consumption also resulted in an increase in hepatic
inflammatory cytokine expression and activation of nuclear factor-κB (NF-κB), an inflammatory transcriptional
regulator. Folic acid supplementation was able to restore hepatic AMPK activation and lower lipid levels. Furthermore, folic acid also reduced hepatic inflammation, which was associated with inactivation of NF-κB.
Conclusions: Our findings demonstrate that folic acid supplementation can improve AMPK-mediated lipid metabolism and attenuate hepatic inflammatory response. Such beneficial effects, in turn, may reduce CVD risk associated with obesity and NAFLD.

415

Abstracts, XVIII International Symposium on Atherosclerosis, Toronto, Canada, June 9 - 12, 2018

P4.028
Health Literacy in Familial Hypercholesterolemia: a Cross-national Study
Martin S. Hagger1, 2, 3, Sarah J. Hardcastle1, Miao Hu4, See Kwok5, 6, Jie Lin7, 8, Hapizah M. Nawawi9, Jing Pang10,
Raul D. Santos11, Handrean Soran6, Ta-Chen Su12, Brian Tomlinson4, Gerald F. Watts10, 13
1. Health Psychology and Behavioural Medicine Research Group, School of Psychology, Curtin University, Perth,
WA, Australia, 2. Faculty of Sport and Health Sciences, University of Jyväskylä, Jyväskylä, Finland, 3. School
of Applied Psychology, Griffith University, Brisbane, QLD, Australia, 4. Department of Medicine and Therapeutics, The Chinese University of Hong Kong, Shatin, Hong Kong, 5. University of Manchester, Institute of Human
Development, Manchester, United Kingdom, 6. Cardiovascular Trials Unit, The Old St Mary’s Hospital, Central
Manchester University Hospital NHS Foundation Trust, Manchester, United Kingdom, 7. Beijing Institute of Heart,
Lung and Blood Vessel Diseases, Beijing Anzhen Hospital, Capital Medical University, Beijing, China, 8. Department of Atherosclerosis, Beijing Anzhen Hospital, Capital Medical University, Beijing, China, 9. Institute for Pathology, Laboratory and Forensic Medicine (I-PPerForM) and Faculty of Medicine, Universiti Teknologi MARA, Selangor, Malaysia, 10. School of Medicine, Faculty of Health and Medical Sciences, University of Western Australia,
Perth, WA, Australia, 11. Heart Institute (InCor), University of Sao Paulo Medical School Hospital, São Paulo, SP,
Brazil, 12. Department of Internal Medicine and Cardiovascular Centre, National Taiwan University Hospital, Taipei, Taiwan, 13. Lipid Disorders Clinic, Cardiometabolic Service, Department of Cardiology, Royal Perth Hospital,
Perth, WA, Australia
Objective: High rates of inadequate health literacy are associated with maladaptive health outcomes in chronic
disease including increased rates of mortality and morbidity, poor treatment adherence, and poor health. Adequate health literacy may be an important factor in the effective treatment and management of familial hypercholesterolemia (FH), and may also be implicated in referral to, and advocacy of, genetic screening for FH among
index cases. The aim of the present study was to examine prevalence and predictors of health literacy in FH
patients attending clinics in seven countries.
Methods: FH patients attending treatment clinics in Australia (n=110), Brazil (n=100), China (n=100), Hong Kong
(n=102), Malaysia (n=100), Taiwan (n=150), and the UK (n=100) completed a survey containing measures of
demographic variables (age, gender, household income, and highest education level) and a brief three-item health
literacy scale.
Results: Rates of inadequate health literacy were lowest in the UK (7.0%), Australia (10.0%), Hong Kong (15.7%)
and Taiwan (18.0%) samples with higher rates in the Brazil (22.0%), Malaysia (25.0%) and China (37.0%) samples. Income was an independent predictor of health literacy levels, accounting for effects of age. Results indicate
non-trivial levels of inadequate health literacy in samples of FH patients.
Conclusions: Consistent with previous research in chronic illness, inadequate health literacy is related to income
as an index of health disparities. Chinese FH patients are more likely to have high rates of inadequate health
literacy independent of income. Current findings highlight the imperative of education interventions targeting FH
patients with inadequate health literacy.
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P4.029
Cafestol Inhibits Cyclic-Strain-Induced Iinflammatory Molecule Secretion in Vascular Endothelial Cells
Ju-Chi Liu1, Wen-Rui Hao1, Li-Chin Sung1, Tzu-Hurng Cheng2
1. Division of Cardiology, Department of Internal Medicine, Shuang Ho Hospital, Taipei Medical University, New
Taipei City, Taiwan, 2. Department of Biochemistry, School of Medicine, College of Medicine, China Medical University, Taichung, Taiwan
Objective: Moderate coffee consumption is inversely associated with cardiovascular disease mortality; however, mechanisms underlying this causal effect remain unclear. Cafestol, a diterpene found in coffee, has various
properties, including an anti-inflammatory property. This study investigated the effect of cafestol on cyclic-straininduced inflammatory molecule secretion in vascular endothelial cells.
Methods: Cells were cultured under static or cyclic strain conditions, and the secretion of inflammatory molecules
was determined using enzyme-linked immunosorbent assay. The effects of cafestol on mitogen-activated protein
kinases (MAPKs), heme oxygenase-1 (HO-1), and sirtuin 1 (Sirt1) signaling pathways were examined using Western blotting and specific inhibitors.
Results: Cafestol attenuated cyclic-strain-stimulated intercellular adhesion molecule-1 (ICAM-1), monocyte
chemoattractant protein (MCP)-1, and interleukin (IL)-8 secretion. Cafestol inhibited the cyclic-strain-induced
phosphorylation of extracellular signal-regulated kinase, and p38 MAPK. By contrast, cafestol upregulated cyclicstrain-induced HO-1 and Sirt1 expression. The addition of zinc protoporphyrin IX or sirtinol significantly attenuated
cafestol-mediated modulatory effects on cyclic-strain-stimulated ICAM-1, MCP-1, and IL-8 secretion.
Conclusions: This is the first study to report that cafestol inhibited cyclic-strain-induced inflammatory molecule
secretion, possibly through the activation of HO-1 and Sirt1 in endothelial cells. The results provide valuable insights into molecular pathways that may contribute to the effects of cafestol.
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P4.030
Hyperglycaemic Impairment of PAR2-Mediated Vasodilatation: Prevention by Inhibition of SGLT2 and
Minimizing Mitochondrial Dysfunction
Vivek K. Pulakazhi Venu1, Mahmoud El-Daly2, Saifeddine Mahmoud1, Koichiro Mihara1, Paul W. Fedak1, Christopher R. Triggle3, Simon A. Hirota1, Morley D. Hollenberg1
1. University of Calgary, Calgary, AB, Canada, 2. Minia University, Minia, Egypt, 3. Weill Cornell Medicine in Qatar,
Doha, Qatar
Objective: Coagulation pathway-regulated Proteinase-activated receptors (PARs) that can regulate vascular
tone in vivo cause eNOS-mediated endothelium-dependent vasodilatation; but, the impact of hyperglycaemia on
this vasodilatory action of PAR stimulation and the signal pathways involved are unknown. We hypothesized that
vascular sodium-glucose co-transporter 2 (SGLT2) activity and hyperglycaemia-induced oxidative stress involving
Src-kinase and protein-kinase-C biochemical signal pathways would compromise PAR2-mediated endotheliumdependent vasodilatation and augment mitochondrial respiration.
Methods: Mouse aorta rings were maintained for 24h in DMEM organ cultures at 37˚C at hyperglycaemic (25
mM) versus euglycaemic (10 mM) glucose, in the absence or presence of PEG-Catalase and superoxide dismutase, or inhibitors of either NADPH-oxidase (VAS2870) or the SGLT2 transporter (empagliflozin). Tissues were
also maintained in the absence or presence of inhibitors of PKC, Src, Rho-kinase and the EGFR kinase. PAR2agonist- and acetylcholine-stimulated vasodilations were then measured by wire-myography, and tissue oxidative
stress was monitored via ‘Seahorse’ XFe24 Analyzer.
Results: Hyperglycaemia severely blunted acetylcholine and PAR2-mediated endothelial eNOS/NO-dependent
vasodilation. PEG-catalase, superoxide-dismutase, and either NADPH-oxidase (VAS2870) or SGLT2 (empagliflozin) inhibition prevented the hyperglycaemia-induced impairment of PAR2-mediated vasodilation. Similarly, inhibition of Src-kinase, EGFR-kinase and RhoKinase (but less so, inhibition of PKC) also preserved PAR2-mediated vasodilatation for hyperglycaemia-exposed tissues. Thus, intracellular hyperglycaemia, that can be prevented
with an SGLT2 cotransporter inhibitor, leads to oxidative stress that compromises PAR2- and acetylcholinemediated NOS-dependent vasodilatation through an NAPDH oxidase/reactive-oxygen-species-triggered signalling
pathway involving EGFR/Src/RhoKinase and PKC. Further, hyperglycaemia-exposed aortic tissues treated with
empagliflozin showed an improved oxygen consumption rate and reduced proton leak, indicating reduced mitochondrial stress.
Conclusions: These data point to novel antioxidant therapeutic strategies, including use of an SGLT2 inhibitor, to
mitigate hyperglycaemia-induced endothelial dysfunction.
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P4.031
Intake of Red Wine Grape Pomace Decreased Atherosclerosis, Attenuated Myocardial Damage and
Increased Survival in a Murine Model of Lethal Coronary Heart Disease
Francisca Salas-Pérez, Katherine Rivera, Guadalupe Echeverría, Inés Urquiaga, Sara Dicenta, Druso Pérez,
Marcelo Andía, Sergio Uribe, Cristián Tejos, Dolores Busso, Pablo Irarrázaval, Attilio Rigotti
Pontificia Universidad Católica, Santiago, Chile
Objective: A healthy dietary pattern reduces atherosclerotic cardiovascular disease risk. Among different components present in a salutogenic diet, fiber and antioxidants are critical nutrients with healthy properties. Wine
grape pomace -a waste by-product obtained from winemaking- is a rich source of these dietary constituents and
may be a functional food ingredient with beneficial effects against atherosclerosis. Objective: To evaluate the
impact of red wine grape pomace (RWGP) consumption on blood lipids and inflammatory markers, atheromatous
plaque formation, and cardiovascular death in atherogenic diet-fed SR-BI KO/ApoeR61h/h mice, a murine model of
lethal coronary heart disease.
Methods: SR-BI KO/ApoeR61h/h mice were fed with atherogenic diet containing 20% normal chow diet (AtheroControl, n=20) or 20% RWGP flour (Athero-RWGP, n=19). Blood samples were used for lipid, antioxidant activity, and inflammation testing, and mice were subjected to atherosclerosis assessment, cardiovascular magnetic
resonance imaging, and survival curve analysis.
Results: Compared to the Athero-Control group, Athero-RWGP diet had higher levels of fiber, total polyphenols
and tocopherol content, which correlated with a 2-fold increased in its antioxidant capacity (ORAC). After 7 or 14
days of atherogenic diet consumption, Athero-RWGP fed mice showed similarly increased plasma total cholesterol levels compared to Athero-Control animals. Plasma antioxidant functionality was better and TNF-a levels
were lower in Athero-RWGP versus Athero-Control mice. Macroscopic and MRI analysis revealed that RWGP
intake reduced atheromatous plaques in the aortic arch and the brachiocephalic artery compared to the AtheroControl group. RWGP flour consumption attenuated ischemic myocardial damage and delayed premature death
in mice fed with atherogenic diet compared to the Athero-Control group (31 vs. 23.5 days of survival, P<0.0001).
Conclusions: RWGP intake improved plasma antioxidant functionality, reduced inflammation, decreased atherosclerosis and myocardial damage, and attenuated cardiovascular death in a murine model of lethal coronary heart
disease. Reduced atherosclerosis and increased survival after RWGP feeding may be due to its antioxidant fiber
composition preventing oxidative damage triggered by atherogenic diet consumption. Thus, RWGP may represent
an interesting alternative non-pharmacological approach for prevention and treatment of human atherosclerotic
cardiovascular disease.
This work was supported by FONDECYT grant #1150399 and ANILLO #ACT1416.
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P5:

Therapeutics: Pharmacologic Intervention, New Treatment Modalities,
Late Breaking Clinical Trials

P5.001
Effect of Embelin in Monosodium Glutamate Induced Obesity in Male Neonatal Wistar Rats
Uma Bhandari
Jamia Hamdard , Department of Pharmacology, School of Pharmaceutical Education and Research (Faculty of
Pharmacy), Jamia Hamdard (deemed to be University), New Delhi, DL, India
Objective: The present study evaluated the modulatory role of Embelin, a benzoquinone derivative of Embelia
ribes (Myrsinaceae) on various cardiovascular biomarkers in monosodium glutamate(MSG)-induced obesity in
male neonatal Wistar rats.
Methods: Neonatal Wistar rat pups (1 day old, 5-8 gm body weight) were injected with MSG (4g /kg, s.c., dissolved in 0.9% normal saline) for 7 alternate days. The pups were kept with mother up to 21st post-natal day.
Then, they were housed separately in standard polypropylene cages (5 in each cage) under similar conditions
with free access to standard rodent chow diet and distilled water for 6 weeks of life. The MSG treated rats showing characteristics of obesity were further divided into 5 groups (10 rats each) for 28 days (from 43rd to 70th day):
Group I: normal control (0.5% CMC solution, p.o.); Group II: MSG control; Group III & IV: MSG+ Embelin (50 mg/
kg & 100 mg/kg, p.o., respectively); Group V: MSG + Orlistat (10mg/kg, p.o.). Food intake, body wt. and nasoanal
length were measured on 71st day of life. Blood samples were withdrawn from retro orbital plexus of all the overnight fasted rats on 71st day for assessment of various biomarkers. They were killed for determination of visceral
fat pads (epidydimal & retroperitoneal) and organs (liver and heart) were dissected out, weighed and assessed for
Na+K+ATPase contents, oxidative stress parameters and histology.
Results: The administration of MSG from neonatal period to adult stage resulted in hypothalamic damage leading
to significant higher levels of adipose tissue accumulation and insulin resistance in Wistar rats. The oral treatment with Embelin in two doses for 28 days produced significant lowering (P<0.01) of levels of serum leptin and
insulin, blood glucose; HOMA-IR; serum LDH; serum total cholesterol, triglycerides, LDL-C, and apolipoprotein
B and decrease (P<0.01) in atherogenic index & Lee Index values. Further, there was significant decrease in fat
pad weights, organ weights and reactive oxygen species and increase in HDL-C, Na+K+ATPase levels, antioxidant
enzyme levels & maintenance of normal architecture of tissues. The results were comparable to orlistat, standard
anti-obesity agent.
Conclusions: The present study strongly supports the potential of Embelin treatment in obesity disorder.
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P5.002
Evolocumab Alters LDL-cholesterol Levels, But Not Glycemic Profile and Liver Lipids, in Chow Fed and
High Fat/Cholesterol/Fructose Fed Golden Syrian Hamsters
François Briand, Noémie Burr, Emmanuel Brousseau, Thierry Sulpice
PHYSIOGENEX SAS, LABEGE, France
Objective: Beside its effect on LDL-cholesterol levels, proprotein convertase subtilisin/kexin9 (PCSK9) could also
be linked to glucose metabolism and non-alcoholic fatty liver diseases. Here we evaluated whether Evolocumab
(EVO), a monoclonal antibody targeting PCSK9, may alter glycemic profile and liver lipids in hamsters.
Methods: Hamsters were maintained on either a control chow (CC) or high fat/cholesterol/fructose (HFCF) diet
for 5 weeks. After 2 weeks of diet, hamsters were randomized into 2 groups, control or EVO at 30mg/kg s.c. once
weekly for 3 weeks, to evaluate the effects on lipoprotein/glycemic profiles, and liver lipids.
Results: When compared with CC diet, HFCF diet significantly increased total cholesterol and LDL-cholesterol
levels by 87% and 102%. Hamsters fed the HFCF diet also showed higher HOMA-IR index of insulin resistance,
higher blood glucose area under the curve (AUC) during an oral glucose tolerance test (OGTT), and higher liver
lipids (triglycerides: +197%, total cholesterol: +421%, both p<0.001 vs. CC). However, plasma PCSK9 levels were
markedly reduced by 47% in HFCF fed hamsters (p<0.001 vs. CC).
As expected, treatment with EVO significantly increased hepatic LDL-receptor protein levels by 1.74-fold and
reduced plasma LDL-cholesterol by up to 28% in CC fed hamsters (p<0.01 vs. CC control). The LDL-cholesterol
reduction was also observed in HFCF fed hamsters treated with EVO, but to a lesser extent (up to 16%). In both
CC and HFCF fed hamsters, EVO did not alter fasting glycemia and plasma insulin levels. IN CC fed hamsters,
EVO transiently reduced blood glucose levels by 15% at time 15 minutes (p<0.01 vs. CC control) after an oral
glucose load. However, EVO did not change blood glucose levels AUC or plasma insulin levels during the OGTT,
in neither CC nor HFCF fed hamsters. As well, no change in liver lipids levels was observed in CC or HFCF fed
hamsters treated with EVO.
Conclusions: Our data indicate that diet-induced insulin resistance and liver steatosis in hamsters are not associated with elevated plasma PCSK9 levels, and are not altered by Evolocumab. Whether these results are specific
to our hamster model and can translate to humans remains to be further investigated.
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P5.003
Reduction of Anti-angiogenic Spliced Variant Vascular Endothelial Growth Factor165b Through SC35
Depletion Augments Angiogenesis in Diabetes
Hao H. Chen, Pratiek N. Matkard, Shamara Nadarajah, Michael A. Kuliszeski, Howard Leong-Poi
St. Michael’s Hospital, Toronto, ON, Canada
Objective: Diabetes Mellitus increases the risk of developing cardiovascular diseases and is associated with
macrovascular and microvascular complications. The adverse long-term effect of diabetes has been shown to
be linked with impaired angiogensis in ischemic tissues. An antiangiogenic splice variant of vascular endothelial
growth factor A (VEGF); VEGF165b, is related to several pathologies associated with abnormal neovascularization.
Splicing factor SC35 favors alternative splicing of the antiangiogenic VEGF165b over the angiogenic VEGF165a. We
sought to examine the therapeutic potential of VEGF165b reduction through SC35 depletion in diabetes.
Methods: First, human aortic endothelial cells (HAECs) and diabetic HAECs (D-HAECs) were compared for their
levels of SC35 and VEGF165b by qPCR, ELISA and western blotting to examine the endothelial dysfunction associated with diabetes. Next, we studied the anti-angiogenic properties of VEGF165b by treating HAECs with VEGF165a
and VEGF165b recombinant proteins. D-HAECs were transfected with small interfering RNA (siRNA) to inhibit the
expression of SC35 and VEGF165b along with appropriate scramble control. Transfected cells underwent MatrigelTM
assay and scratch-wound assay to investigate the pro-angiogenic effect of VEGF165b inhibition in diabetic conditions.
Results: Higher levels of VEGF165b and SC35 mRNA and protein were detected in D-HAECs as compared to
HAECs. HAECs stimulated with anti-angiogenic VEGF165b showed a reduction in tube formation ability (p<0.05),
as opposed to an increase in tube formation when treated with pro-angiogenic VEGF165a (p<0.01). Co-stimulation
of HAECs to VEGF165a and 165b together showed no differences in tube formation compared to non-stimulated
control. Upon successful transfection of D-HAECs with SC35 siRNA, the level of SC35 and VEGF165b were significantly decreased. siRNA-transfected D-HAECS showed an improved tube formation ability and migration ability
through MatrigelTM assay (p<0.05) and scratch-wound assay (p<0.01), respectively.
Conclusions: Our study demonstrates a previously unrecognized role of SC35 and VEGF165b in diabetes-associated endothelial dysfunction. Our results indicated that higher levels of SC35 and VEGF165b contributed to impaired angiogenesis associated with diabetes. This may partially address the ineffectiveness of angiogenic VEGF
therapies in diabetic conditions. Finally, by targeting SC35, our study demonstrates SC35 as a potential therapeutic target to reduce VEGF165b expression and to promote angiogenesis in diabetic peripheral vascular disease.
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P5.004
Loss-of-function PCSK9 Mutants Evade the Unfolded Protein Response Sensor, GRP78, and Fail to
Induce Endoplasmic Reticulum Stress when Retained
Paul Lebeau1, Khrystyna Platko1, Ali Al-Hashimi1, Jae Hyun Byun1, Sarka Lhotak1, Nicholas Holzapfel1, Gabriel
Gyulay1, Suleiman A. Igdoura1, David R. Cool2, Bernardo Trigatti1, Nabil G. Seidah3, Richard C. Austin1
1. McMaster University, Hamilton, ON, Canada, 2. Wright State University, Dayton, OH, USA, 3. Institut de recherches cliniques de Montréal (IRCM), Montréal, QC, Canada
Objective: The proprotein convertase subtilisin/kexin type-9 (PCSK9) plays a central role in cardiovascular disease (CVD) by degrading hepatic low-density lipoprotein receptor (LDLR). As such, loss-of-function (LOF) PCSK9
variants that fail to undergo autocatalytic cleavage and exit the endoplasmic reticulum (ER) increase hepatic
LDLR levels and lower the risk of developing CVD. The retention of misfolded protein in the ER can cause ER
stress and activate the unfolded protein response (UPR); in this study, we investigated whether a variety of LOF
PCSK9 variants that are retained in the ER can cause ER stress and hepatic cytotoxicity. The findings from this
study will shed light on the feasibility of causing the intracellular retention of PCSK9, via inhibition of autocatalytic
cleavage, for the management of circulating LDL-cholesterol levels.
Methods: A variety of cell lines originating from tissues known to express PCSK9 (liver, kidney and brain) were
transfected with LOF PCSK9 variants and examined for UPR activation. Transgenic PCSK9 mice known to express 40-fold greater levels of PCSK9 were also examined for UPR activation.
Results: Although overexpression of these PCSK9 variants caused an accumulation in the ER of hepatocytes,
UPR activation or apoptosis were not observed. Further, ER-retention of endogenous PCSK9 via splice-switching
also failed to induce the UPR. Consistent with these in vitro studies, overexpression of PCSK9 in the livers of mice
had no impact on UPR activation. To elucidate the cellular mechanism to explain these surprising findings, we
observed that the 94-kDa glucose regulated protein (GRP94) sequesters PCSK9 away from the 78-kDa glucose
regulated protein (GRP78), the major activator of the UPR. As a result, GRP94 knockdown increased the stability
of GRP78-PCSK9 complex and resulted in UPR activation following overexpression of ER-retained PCSK9 variants relative to wild-type secreted controls.
Conclusions: Given that overexpression of these LOF PCSK9 variants does not cause UPR activation under
normal homeostatic conditions, therapeutic strategies aimed at blocking the autocatalytic cleavage of PCSK9 in
the ER represent a viable strategy for reducing circulating PCSK9 and LDL-cholesterol levels.
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P5.005
Heat Shock Protein 25 Immunization Abrogates Atherogenesis after Ovariectomy via the Cholesterol/
PCSK9 Pathway
Nadia Maarouf, Vipul Shrivastava, Zarah Batulan, Edward O’Brien
University of Calgary, Calgary, AB, Canada
Introduction: Post-menopausal women are at increased risk of complications from coronary artery disease
compared to age-matched men – presumably due to the loss of ovarian function. Previously, we showed that the
estrogen-inducible extracellular proteins Heat Shock Protein 27 (HSP27) or the murine ortholog, HSP25, can attenuate experimental atherogenesis. Moreover, athero-protection from constitutive over-expression of HSP27 is
attenuated after induction of surgical menopause (ovariectomy, OVX), but can be rescued by estrogen receptor
agonist therapy. Recently, we documented the presence of natural antibodies to HSP25 (AAb) and showed that
immunization with rHSP25 imparts marked athero-protection.
Objective: To investigate the athero-protective potential of HSP25 immunization after OVX in atherosclerosisprone apoE-/- mice.
Methods: Female, apoE-/- mice were subjected to OVX or sham surgery, and randomized to treatment with: recombinant HSP25 (rHSP25), 17β-estradiol (0.1mg /60 day release), rHSP25+17β-estradiol and PBS and fed high
fat diet for 4 weeks. Endpoint analyses included: histological quantification of aortic atherosclerosis, cholesterol
and proprotein convertase subtilisin/kexin 9 (PCSK9) levels, as well as in vitro studies evaluating PCSK9 promoter
activity in hepatocytes.
Results: OVX increased lesion formation by 39.5% (p<0.001). The following treatments resulted in reductions
in lesion area: 17β-estradiol/OVX, 17β-estradiol+rHSP25 and rHSP25/OVX (79.6%, 80%; 42.7%; respectively
p<0.0001 for all). Mice treated with 17β-estradiol showed marked uterine/fallopian tube hypertrophy and an
increase in serum and liver PCSK9 levels (93% and 51% respectively). Compared to PBS/OVX cholesterol levels
dropped with each treatment: rHSP25/OVX (-21.7%), 17β-estradiol/OVX (-31.1%) and 17β-estradiol+rHSP25/
OVX (-45.1%). In vitro studies showed 17β-estradiol but not HSP25 upregulated PCSK9 promoter activity, in a
dose-dependent manner: 0.1, 10 and 100 nM led to an increase of: 31.6, 75.2 and 168.9% respectively – an effect that was obliterated by adding an estrogen receptor blocker (ICI compound).
Conclusions: OVX exacerbates experimental atherogenesis and 17β-estradiol therapy can attenuate lesion
formation, but at the expense of uterine/ fallopian tube hypertrophy and a marked increase in liver/plasma PCSK9
levels. Interestingly, HSP25 diminished atherogenesis without the latter adverse effects. These findings provide
support for the concept that rHSP25 may serve as a novel athero-protective therapy after OVX, and represent a
novel cardiovascular therapy for post-menopausal women.
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P5.006
Coenzyme Q10 and Creatine Counteract Pravastatin-induced Liver Oxidative Stress in
Hypercholesterolemic Mice
Ana C. Marques, Estela Busanello, Helena C. Oliveira, Anibal E. Vercesi
Universidade Estadual de Campinas- UNICAMP, Campinas, SP, Brazil
Objective: Statins are the preferred therapy to treat hypercholesterolemia and decrease coronary heart disease.
However, previous studies have reported mitochondrial dysfunctions of several experimental models submitted to
diverse statins treatments.
The aim of the present study was to investigate whether treatment with therapeutic doses of pravastatin during 3
months induces hepatotoxicity in LDL receptor knockout mice (LDLr-/-), a model for human familial hypercholesterolemia.
Methods: We evaluated liver mitochondrial function parameters, antioxidant enzymes activities and protein and
lipid oxidation markers in liver obtained from LDLr-/- mice treated with pravastatin.
Results: We observed a higher mitochondrial H2O2 production rate (40%), decreased activity of aconitase (28%),
a superoxide-sensitive Krebs cycle enzyme, and increased susceptibility to Ca2+-induced mitochondrial membrane
permeability transition (MPT, 32%) in pravastatin-treated LDLr-/- mice. Among several antioxidant enzymes, only
glucose-6-phosphate dehydrogenase (G6PD) activity was increased (44%) in the liver of treated mice. The presence of several oxidized lipid species were detected in pravastatin group but protein oxidation markers (carbonyl
and SH- groups) were not altered. Diet supplementation with the antioxidants CoQ10 or creatine fully reversed
all pravastatin effects (reduced reactive oxygen generation, susceptibility to MPT and normalized aconitase and
G6PD activity).
Conclusions: Taken together, our results show that pravastatin chronic treatment induced liver mitochondrial
redox imbalance that may explain the hepatic side effects reported in a small number of patients, and the co-treatment with safe antioxidants neutralize these side effects.
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P5.007
Ultrasound- Guided Sono- Photodynamic Combination Therapy of Intimal Hyperplasia Accompanied by 5Aminolevulinic Acid- Loaded Microbubbles Administration
Hossein Mehrad1, Mohammad Mehdi Hosseinian Zakariya2, Alborz Arshadi3, Sepehr Sarabi3
1. Tabriz University of Medical Sciences, Neurosciences Research Center, Tabriz, Iran, 2. Islamic Azad UniversityTabriz Branch- Faculty of Mechanics- Department of Bioengineering, Tabriz, Iran, 3. Islamic Azad University- Tabriz Branch- Faculty of Medical Sciences- Department of Neurology, Tabriz, Iran
Objective: Neointimal hyperplasia (NIH) is an important clinical entity in vascular surgery because it limits the
long-term effectiveness of surgical and endovascular interventions. NIH is usually defined in an artery as thickening of the intimal layer after an injury such as angioplasty, stenting or surgical repair. NIH is also used to describe
the thickening of venous and prosthetic bypass grafts that leads to reduced lumen diameter and flow and, ultimately, graft occlusion and thrombosis. In this study, we developed an experimental sono- photodynamic combination therapy protocol, and investigated its effectiveness on intimal hyperplasia reduction, wherein diagnostic Bmode ultrasound is combined with focused- ultrasound, with a goal of increased safety.
Methods: Briefly, rats underwent perivascular severe cold injury using liquid nitrogen at the abdominal aorta
(approximately 0.5 cm superior to the iliac bifurcation). After eight weeks, the histopathology results showed
progressive smooth muscle cells proliferation in intimal layer, resulting in vessel wall thickening. Then treatment
group underwent sonodynamic therapy with pulsed- focused ultrasound (P= 15 W, PD= 250 ms) in combination
with photodynamic therapy with red diode laser (WL= 635 nm, E= 120 J/cm2) accompanied by photosensitizer
5- Aminolevulinic Acid - loaded PESDA (Perflurocarbon- Exposed Sonicated Dextrose Albumin) microbubbles
(100ml/kg, 2-5 ×105 bubbles/ml) administration and simultaneously B- mode ultrasound imaging.
Results: Results from B-mode ultrasonography and histopathology, showed a significant reduction in the mean
value for wall mean thickness and percentage of luminal cross-sectional area of stenosis at the stenotic region in
the treatment group compared with the other groups (P< 0.05). Moreover, cell morphology with electron microscopy showed apoptosis of the smooth muscle cells in intimal layer in the treatment group.
Conclusions: Enhanced cytotoxic effect of 5- Aminolevulinic Acid, induced by targeted sono- photodynamic combination therapy, can cause to reduce the smooth muscle cells in intimal layer and significantly dilate the luminal
cross-sectional area of stenosis. These findings provide the basis for developing sono- photodynamic combination
therapy for a successful clinical application in the treatment of hyperplastic conditions such as restenosis.
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P5.008
Ultrasound- Guided Pulsed- Focused Ultrasound Therapy of Advanced Atherosclerotic Plaque
Accompanied by HDL- Loaded Microbubbles Administration
Hossein Mehrad1, Majid Moghadaszadeh2, Fatemeh Nasirzadegan3, Amineh Keshavarz3
1. Tabriz University of Medical Sciences, Neurosciences Research Center, Tabriz, Iran, 2. Tabriz University of
Medical Sciences, Department of Internal Medicine, Tabriz, Iran, 3. Islamic Azad University- Tabriz Branch- Faculty of Mechanics- Department of Bioengineering, Tabriz, Iran
Objective: Atherosclerosis is a general process that affects the entire arterial system. Atherosclerotic lesions are
considered to be advanced when the accumulation of lipid, cells and matrix is associated with the disorganization, repair, thickening and deformity of the arterial wall. The management of advanced coronary atherosclerosis
with severe stenosis (>70%) and neovascularization, reduces the risk of heart infarction and its related deaths.
Long- term efficacy of surgical treatment for coronary atherosclerosis disease, including angioplasty, stenting and
bypass, remains limited by restenosis at the site of intervention. Stabilization of coronary artery plaques by pharmacologic intervention is a promising strategy for the prevention of plaque rupture and subsequent infarction. The
aim of this study was to evaluate the effect of intravenous HDL - loaded microbubbles administration accompanied by pulsed- focused ultrasound therapy on rat abdominal aorta advanced atherosclerotic plaque regression,
wherein diagnostic B- mode ultrasound is combined with focused- ultrasound, with a goal of increased safety.
Methods: Briefly, rats underwent primary severe balloon dilation injury at the abdominal aorta (approximately
0.5 cm superior to the iliac bifurcation) followed by a 1.5% cholesterol- rich diet for eight weeks. Histopathology
and ultrasonography results showed the formation of advanced atherosclerosis with neovessel - rich plaque and
severe stenosis (> 70%) in all of the rats’ arteries. Then treatment group underwent pulsed- focused ultrasound
(P= 15 W, PD= 250 ms) therapy in combination with HDL- loaded PESDA (Perflurocarbon- Exposed Sonicated
Dextrose Albumin) microbubbles administration and simultaneously B- mode ultrasound imaging.
Results: Results from histology, and ultrasonography at the stenotic region showed a significant reduction in
the mean value for blood mean velocity, intraplaque neovessels density, wall mean thickness and percentage of
luminal cross- sectional area of stenosis and significant increase in the mean value for blood volume flow in the
treatment group compared with the other groups (p < 0.05).
Conclusions: Inertial cavitation effect of collapsing PESDA microbubbles within intraplaque neovessels- induced
by targeted focused ultrasound accompanied by the reverse cholesterol transport effect of HDL can cause to
destroy the intraplaque neovessels, reduce the lesion macrophage- derived foam cells and significantly dilate the
luminal cross- sectional area of stenosis.
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P5.009
Pulsed-high Intensity Focused Ultrasound Therapy of Rabbit Middle Cerebral Artery Thromboembolism
Accompanied by Anticoagulant Nanoparticles Administration
Hossein Mehrad1, Mehdi Farhoudi2, Zahra Pishezari3, Leila Kazemi3
1. Tabriz University of Medical Sciences, Neurosciences Research Center, tabriz, Iran, 2. Tabriz University of
Medical Sciences, Neurosciences Research Center, Department of Neurosciences, Tabriz, Iran, 3. Islamic Azad
University- Tabriz Branch- Faculty of Mechanics, Department of Bioengineering, Tabriz, Iran
Objective: Cardiovascular diseases including stroke come second next to cancer as the cause of death. Among
them, thrombosis-related vascular diseases such as cerebral and myocardial infarctions need a great caution in
terms of prevention. Above all, stroke necessitates a long-term disable life or an admission to the nursing care
facility, which has become a great loss among the working generation. At the stage of acute stroke, anticoagulant
drugs or suction-purpose catheterization are now universally used to dissolve or vacuum the thrombus in the compromised artery in order to eliminate the stagnation of cerebral blood flow. A major weak point of these treatments
is a low efficiency in removing the thrombus. To overcome this issue, we developed an experimental pulsed- high
intensity focused ultrasound, and investigated its effectiveness on thrombus reduction in the rabbit middle cerebral artery, accompanied by PLGA (Poly Lactic- Co- Glycolic Acid)- based encapsulated tPA nanoparticles administration.
Methods: Briefly, New Zealand white rabbits were submitted to middle cerebral artery (MCA) thromboembolism
occlusion by injecting autologous blood clots through the carotid artery. Hemodynamic changes in the groups,
were monitored by transcranial Doppler ultrasound (TCD). Then treatment group underwent pulsed- high intensity focused ultrasound (130 W, 0.3 MHz) thrombolytic therapy accompanied by PLGA - based encapsulated tPA
nanoparticles administration (0.8 mg/kg).
Results: Results from transcranial Doppler ultrasound (TCD), showed a significant increase in the mean value for
recanalization rate in the group of the pulsed- high intensity focused ultrasound thrombolytic therapy accompanied by PLGA - based encapsulated tPA nanoparticles administration compared with the only tPA administration
group (respectively 83.6% and 63.3%, P<0.05). Histopathological examination revealed no cerebral hemorrhage
in either group.
Conclusions: Enhanced anti- thrombotic effect of tPA- induced by inertial cavitation effect of transcranial pulsedhigh intensity focused ultrasound, can cause to reduce the middle cerebral artery thromboembolism and significantly dilate the luminal cross-sectional area of stenosis and lower treatment time.
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P5.010
Early Stage Atherosclerosis Regression Using Focused- Ultrasound Accompanied by Atorvastatin and
Protoporphyrin IX– loaded Microbubbles Administration
Hossein Mehrad1, Majid Moghadaszadeh2, Babak Hajipour3
1. Tabriz University of Medical Sciences, Neurosciences Research Center, tabriz, Iran, 2. Tabriz University of
Medical Sciences, Department of Internal Medicine, Tabriz, Iran, 3. Sabzevar University of Medical Sciences,
Department of Surgery, Sabzevar, Iran
Objective: In atherosclerosis, local inflammation and associated macrophage activity can lead to foam cell- rich
plaque formation, which results to plaque rupture and thrombosis, making inflammation an important therapeutic
target in stroke and cardiovascular disease. The early stage of atherosclerosis is characterized by the accumulation of low-density lipoprotein (LDL) droplets, leading to the creation of foam cells. Foam cells are generated by
uncontrolled uptake of modified LDL, especially oxidized LDL (oxLDL). In this study, we developed an experimental focused- ultrasound, and investigated its effectiveness on macrophage foam cells density reduction accompanied by atorvastatin and protoporphyrin IX– loaded microbubbles administration.
Methods: Briefly, New Zealand white rabbits underwent primary balloon dilatation injury at the right common
carotid artery followed by a 1.5% cholesterol-rich diet injury for three weeks. Histopathology results showed early
stage atherosclerosis formation in all of the rabbits’ arteries. Then common carotid arteries of the treatment group
at lesion region, treated using high- dose atorvastatin (5mg/kg/day) administration and protoporphyrin IX– loaded
PESDA (Perflurocarbon- Exposed Sonicated Dextrose Albumin) microbubbles (100 ml/kg, 2-5 ×105 bubbles/ml)
administration accompanied by extracorporeal low- level pulsed- focused ultrasound (P= 3 W, F= 3 MHz, DF=
50% ) therapy. Foam cells density were evaluated in the treatment group compared with theother groups using
B-mode ultrasonography and histology.
Results: Results from B-mode ultrasonography and histopathology showed a significant reduction in the mean
value for foam cells density and lipid content within the early atherosclerotic lesion in the treatment group compared with the other groups (p<0.05).
Conclusions: Enhanced inertial cavitation effect of collapsed PESDA microbubbles- induced by low- level
pulsed- focused ultrasound can cause to enhance anti- inflammatory effect of protoporphyrin IX. Also, pleiotropic
and lipophilic effects of atorvastatin can cause to reduce the lesion foam cells. These finding provide the basis for
developing low- level pulsed- focused ultrasound therapy for a successful clinical application in the treatment of
early stage atherosclerosis accompanied by atorvastatin and protoporphyrin IX– loaded microbubbles administration.

429

Abstracts, XVIII International Symposium on Atherosclerosis, Toronto, Canada, June 9 - 12, 2018

P5.011
Ultrasound- Guided Laser- Mediated Thermal Angioplasty of Occluded Artery Accompanied by
Protoporphyrin IX– Loaded Microbubbles- Mediated Sonodynamic Therapy
Hossein Mehrad1, Babak Hajipour2, Mehran Haji Sagati3, Ali Rahimkhani3
1. Tabriz University of Medical Sciences, Neurosciences Research Center, tabriz, Iran, 2. Sabzevar University of
Medical Sciences, Department of Surgery, Sabzevar, Iran, 3. Islamic Azad University- Tabriz Branch- Faculty of
Mechanics- Department of Bioengineering, Tabriz, Iran
Objective: Heart disease is the most common cause of death worldwide, killing millions each year. The main
cause of heart disease, coronary artery disease, develops as immune cells and lipids accumulate into plaques
within the wall of the coronary artery. As a plaque grows, the tissue layer (called the fibrous cap) separating it from
the blood flow becomes thinner and increasingly susceptible to rupturing and causing a potentially lethal thrombosis. When the fibrous cap becomes less than 65 μm thick the plaque is considered unstable. The stabilization and/
or treatment of unstable atherosclerotic plaque is required to prevent rupturing and remains a problematic medical
condition out of the reach of existing plaque removal (atherectomy) devices. The laser atherectomy methods that
are currently in use, cause to inflammation and subsequent restenosis. The aim of this study was to evaluate the
effect of protoporphyrin IX- mediated sonodynamic therapy on inflammation reduction after laser angioplasty of
the rabbit occluded femoral artery, wherein diagnostic B- mode ultrasound is combined with angioplasty and sonodynamic therapy, with a goal of increased safety.
Methods: Briefly, New Zealand rabbits were submitted to femoral artery advanced atherosclerotic occlusion by
primary perivascular severe cold injury followed by a 2% cholesterol- rich diet for fourteen weeks. Histopathology
results showed the formation of advanced atherosclerosis with lipid and neovessel - rich plaque, that resulted to
occlusion in all of the rabbits’ arteries. Then treatment group underwent B- mode ultrasound- guided argon laser
(488 nm) angioplasty followed by pulsed- focused ultrasound (P= 15 W, PD= 250 ms) sonodynamic therapy in
combination with protoporphyrin IX - loaded PESDA (Perflurocarbon- Exposed Sonicated Dextrose Albumin)
microbubbles administration.
Results: Results from histopathology showed a significant reduction in the mean value for immune cells density
after sonodynamic therapy of the treated femoral arteries in the treatment group compared with the other groups
(p<0.05).
Conclusions: Enhanced inertial cavitation effect of collapsed PESDA microbubbles- induced by pulsed-focused
ultrasound can cause to enhance anti- inflammatory effect of protoporphyrin IX- and reduce inflammation and
restenosis after laser angioplasty of the occluded arteries.
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P5.012
Intermediate Stage Atherosclerosis Regression Using Radiofrequency Balloon Angioplasty Accompanied
by 5- Aminolevulinic Acid- Mediated Sonodynamic Therapy
Hossein Mehrad1, Kaveh Mehrvar2, Leila Zeinalizad3, Mohammad Reza Mokhtari3
1. Tabriz University of Medical Sciences, Neurosciences Research Center, tabriz, Iran, 2. Iranian Social Security Organization, Alinasab Hospital, Tabriz, Iran, 3. Islamic Azad University- Tabriz Branch- Faculty of Mechanics,
Department of Bioengineering, Tabriz, Iran
Objective: Balloon angioplasty is a clinical procedure for mechanically widening a narrowed artery with intermediate stage atherosclerosis lesion and is frequently coupled with the use of stents to maintain blood flow. In- Stent
restenosis or neointimal hyperplasia, is an adverse outcome of stenting. Sever restenosis can cause to ischemic
stroke and its related deaths. In this study, we developed an experimental radiofrequency thermal balloon angioplasty that allows controlling both pressure of inflation and local heating, and investigated its effectiveness on
intermediate stage atherosclerosis regression in the rabbit carotid artery accompanied by 5- Aminolevulinic Acidloaded microbubbles- mediated sonodynamic therapy.
Methods: In this study, New Zeland white rabbits underwent perivascular flexible silicon collar injury at the right
common carotid artery. The neointimal formation in the rabbit collared artery mediated by the obstruction of the
adventitial vasa vasorum with the creation of a localized ischemic region and the occurrence of an inflammatory
response. Then, injury procedure followed by a 1.5% cholesterol-rich diet for six weeks. Histopathology results
showed intermediate stage atherosclerosis formation in all of the rabbits’ arteries. Then common carotid arteries
of the treatment group at lesion region, underwent radiofrequency thermal balloon angioplasty and pulsed focused- ultrasound (P= 12 W, PD= 150 ms) sonodynamic therapy accompanied by 5- Aminolevulinic Acid - loaded
PESDA (Perflurocarbon- Exposed Sonicated Dextrose Albumin) microbubbles (100ml/kg, 2-5 ×105 bubbles/ml)
administration and simultaneously B- mode ultrasound imaging. Wall mean thickness and percentage of luminal
cross-sectional area of stenosis were measured by B-mode ultrasonography and histopathology at the stenotic
region.
Results: Results from B-mode ultrasonography and histopathology showed a significant reduction in the mean
value for wall mean thickness, percentage of luminal cross-sectional area of stenosis and immune cells density in
the treatment group compared with the other groups (P<0.05), at the stenotic region.
Conclusions: Enhanced inertial cavitation effect of collapsed PESDA microbubbles- induced by pulsed-focused
ultrasound can cause to enhance anti- inflammatory effect of 5- Aminolevulinic Acid - and reduce inflammation
and restenosis after local radiofrequency thermal balloon angioplasty and significantly dilate the luminal crosssectional area of stenosis.
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P5.013
Confocal Dual-beam Histotripsy for Carotid Artery Atherothrombosis Accompanied by PLGA- Based
Encapsulated tPA Nanoparticles Administration
Hossein Mehrad, Saeed Sadigh Eteghad, Mehdi Farhoudi, Javad Mahmoudi
Tabriz University of Medical Sciences, Neurosciences Research Center, tabriz, Iran
Objective: A plaque may rupture with high risk of subsequent thrombus mediated acute clinical events such as
myocardial infarction and stroke. Histotripsy produces thrombus fractionation through dense energetic bubble
clouds generated by short, pressure, ultrasound pulses. The volume of the lesions created by conventional singlefrequency high-intensity pulsed- focused ultrasound is small, which leads to long treatment duration in patients
who are undergoing thrombus ablation. The aim of this study was to generate a rabbit model of carotid artery
atherothrombotic occlusion and the subsequent investigating the feasibility of confocal dual-beam histotripsy accompanied by PLGA - based encapsulated tPA nanoparticles administration in this model and compared with the
lesions created by conventional single-frequency histotripsy.
Methods: Briefly, New Zealand white rabbits were submitted to carotid artery atherothrombotic occlusion by primary balloon injury followed 1.5% cholesterol- rich diet injury for 12 weeks and finally perivascular severe cold injury. Then treatment group underwent extracorporeal confocal dual-beam (3MHz, 130 W, 15o ms and 1 MHz, 500
W, 100 ms) histotripsy accompanied by PLGA (Poly Lactic- Co- Glycolic Acid) - based encapsulated tPA nanoparticles administration (0.8 mg/kg). Atherothrombosis content and blood volume flow rate at the stenotic region were
measured by color Doppler ultrasonography and histopathology at the stenotic region.
Results: Results from color Doppler ultrasonography and histopathology, showed a significant reduction in the
mean value for atherothrombosis content and a significant increase in the mean value for blood volume flow rate
at the stenotic region in the treatment group compared with the other groups (P<0.05).
Conclusions: Enhanced anti- thrombotic effect of tPA- induced by enhanced inertial cavitation effect of confocal
dual-beam histotripsy can cause to reduce the thrombus and significantly dilate the luminal cross-sectional area
of stenosis and lower treatment time.
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P5.014
Intravenous Paclitaxel Administration Enhances Verteporfin-mediated Photodynamic Therapy of Early
Stage Atherosclerosis in the Rabbit Carotid Artery
Hossein Mehrad1, Javad Mahmoudi1, Saeed Sadigh Eteghad1, Alberto Foletti2
1. Tabriz University of Medical Sciences, Neurosciences Research Center, Mehrad Research Lab, Tabriz, Iran, 2.
Italian National Research Council, Institute of Translational Pharmacology IFT, Rome, Italy
Objective: Macrophage foam cells play a critical role in the occurrence and development of atherosclerosis. It is
well recognized that the local inflammation and associated macrophage activity can lead to foam cell- rich plaque
formation, which results to plaque rupture and thrombosis, making inflammation an important therapeutic target
in stroke and cardiovascular disease. The early stage of atherosclerosis is characterized by the accumulation of
low-density lipoprotein (LDL) droplets, leading to the creation of foam cells. In this study, we aimed to investigate
intravenous paclitaxel administration effect on macrophage foam cells density reduction accompanied by verteporfin- mediated photodynamic therapy in the rabbit carotid artery model of early stage atherosclerosis, wherein
diagnostic B- mode ultrasound is combined with photodynamic therapy, with a goal of increased safety.
Methods: Briefly, New Zealand white rabbits underwent primary balloon dilatation injury at the common carotid
artery followed by a 1.5% cholesterol-rich diet injury for three weeks. Histopathology results showed foam cells
formation in all of the rabbits’ arteries. Then atherosclerotic arteries of the treatment group at lesion region, treated
with paclitaxel (10 ml/kg) administration accompanied by verteporfin (10 mg/kg) - mediated red laser (λ= 668 nm,
E= 110 J/cm2) photodynamic therapy. Foam cells density were evaluated in the treatment group compared with
the other groups using B-mode ultrasonography and histology.
Results: Results from B-mode ultrasonography and histopathology showed a significant reduction in the mean
value for foam cells density within the early atherosclerotic lesion in the treatment group compared with the other
groups (p<0.05), due to macrophages apoptosis.
Conclusions: Enhanced cytotoxic effect of paclitaxel- induced by red laser can cause to enhance anti- inflammatory effect of verteporfin- mediated photodynamic therapy and significantly reduce foam cells density in intimal
layer and significantly reduce intima- media thickness. This protocol may be a potential treatment to early stage
atherosclerosis.
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P5.015
Dose-dependent Induction of an Idiotypic Cascade by Anti-glycosaminoglycan Monoclonal Antibody in
apoE−/− Mice: Association with Atheroprotection
Roger Sarduy Garcia1, Victor Brito Navarro1, Adriana Castillo1, Yosdel Soto1, Tania Griñan1, Sylvie Marleau2, Ana
María Vázquez1
1. Center of Molecular Immunology, Havana, Cuba, 2. Université de Montreal, Montreal, QC, Canada
Objective: Atherosclerosis is triggered by the retention of apoB-containing lipoproteins (Lps) in the arterial wall,
through electrostatic interactions with glycosaminoglycans (GAGs) side chains of proteoglycans. Previously, we
reported the antiatherogenic properties of the chimeric monoclonal antibody (mAb) chP3R99-LALA, which binds
sulfated GAG, inhibits Lps-chondroitin sulfate (CS) association, abrogates Lps oxidation and foam cell formation.
In preventive and therapeutic settings, apoE deficient (apoE-/-) mice immunized with 50 µg of this mAb showed reduced atherosclerotic lesions, related with the induction of autologous anti-GAG antibodies. Knowing that age and
sex are major non-modifiable risk factors in the development of atherosclerosis, in the present study, we focused
on defining the influence of gender, age and dose on the anti-CS antibody response and the atheroprotection
induced by the immunization with chP3R99-LALA mAb in apoE-/- mice.
Methods: ApoE-/- mice of different age and gender, fed a chow diet or a high fat high cholesterol (HFHC) diet
received 50 µg or 200 µg of chP3R99-LALA mAb. Blood samples were obtained at the beginning of the study and
one week after the administration of the third, fourth, fifth, and sixth injection. At the end of the experiment, whole
aortas were isolated for morphometric analysis.
Results: Neither age nor sex had an impact in the IgG anti-CS antibody response induced by s.c. immunization
with this mAb. Moreover, chP3R99-LALA mAb reduced atherosclerotic lesions to a similar extent in both young
male and female apoE-/- mice fed a HFHC diet. On the other hand, increasing the dose of chP3R99-LALA (200
vs. 50 μg) elicited an anti-idiotype antibody cascade characterized by higher levels of anti-idiotype (Ab2), anti-antiidiotype (Ab3), and anti-CS antibody responses. Moreover, this dose increment resulted in a striking reduction of
aortic atherosclerotic lesions in immunized mice.
Conclusions: This study demonstrated that i) the immunization with chP3R99-LALA mAb induces an atheroprotective anti-CS antibody response irrespective of age and gender in apoE-/- mice, and ii) the dose escalation
increases the level of the anti-CS antibody response associated with a higher atheroprotection.
Funding source: This work was supported by the Center of Molecular Immunology, Havana, Cuba.
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P5.016
Preclinical Pharmacology and Safety Studies of GalNAc-conjugated Antisense Oligonucleotides Targeting
Human PCSK9
Fumito Wada1, Tsuyoshi Yamamoto2, Keisuke Tachibana2, Tadayuki Kobayashi1, Mariko Harada-Shiba1
1. National Cerebral and Cardiovascular Center Research Institute, Suita, Osaka, Japan, 2. Graduate School of
Pharmaceutical Sciences, Osaka University, Suita, Osaka, Japan
Objective: We have been developing locked nucleic acid (LNA)-modified antisense oligonucleotides (ASOs),
targeting human PCSK9, which showed dramatic LDL-C lowering effect in the preclinical studies of monkeys.
However, severe nephrotoxicity was shown to be induced in monkeys and rats. In order to avoid the nephrotoxicity, we adopted drug delivery technologies for the anti-PCSK9 ASOs.
Methods: N-acetylgalactosamine (GalNAc) is known to be a specific ligand for the asialoglycoprotein receptor expressed in hepatocytes. We conjugated GalNAc units to the anti-PCSK9 ASO for reducing the effective dose and
the renal accumulation of ASOs. First, in order to estimate the effective dose of GalNAc-conjugated anti-PCSK9
ASO, we administered the ASO subcutaneously to monkeys at a single dose of 0.3 or 1 mg/kg. Next, we conducted a safety study using rats, which are known to be a model susceptible to the ASO induced nephrotoxicity.
GalNAc-conjugated anti-PCSK9 ASO at 0.3 – 3 mg/kg (1 - 10 times the effective dose), or unconjugated ASO at
30 mg/kg (3 times the effective dose) was injected subcutaneously.
Results: In the pharmacology study, the serum LDL-C levels decreased by 46% and 71% at doses of 0.3 and 1
mg/kg, respectively. Serum PCSK9 levels were reduced to below the lower detection limit of ELISA at 1 mg/kg
dose and this effect lasted for over one month. In the safety study, the urinary kidney injury molecule 1 (KIM-1)
levels, that are known to be a sensitive biomarker for renal proximal tubular injury, elevated remarkably by unconjugated ASO administration, but not by GalNAc-conjugated ASO administration. Furthermore, no change was
observed in the kidneys of rats treated with 3 mg/kg GalNAc-conjugated ASO by histopathological analysis.
Conclusions: Here, we have overcome the problem of anti-PCSK9 ASO induced nephrotoxicity by the livertargeting strategy using GalNAc conjugation and obtained the development candidate showing the strong LDL-C
lowering effect at a low dose. Patients with PCSK9 loss-of-function have 88% lower rate of CVD. Because antiPCSK9 ASO is a drug that can mimic their pathophysiology, this development candidate is expected to offer great
benefits to patients with high risk of ASCVD.
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P5.017
Nanoliposomes for Safe and Efficient Therapeutic CD39 mRNA Delivery: Prevention and Treatment of
Inflammatory and Cardiovascular Diseases
Xiaowei Wang1, 2, Meike-Kristin Abraham1, 3, Karlheinz Peter1, 2, Tatjana Michel3, Hans Wendel3, Stefanie Krajewski3
1. Baker Heart and Diabetes Institute, Melbourne, VIC, Australia, 2. Monash University, Melbourne, VIC, Australia,
3. University Hospital Tübingen, Tübingen, Germany
Objective: CD39 is a cell membrane NTPase with anti-inflammatory and anti-platelet effects. We have previously
demonstrated the use of CD39 protein for treatment of thrombolysis and myocardial infarction. In a new approach,
we used synthetically modified messengerRNA (mRNA), a unique bioactive agent, for CD39 therapeutic applications. The objective of our study was to generate non-toxic, cell-compatible cationic nanoliposomes as nanotheranostic agents for stable delivery of CD39 mRNA.
Methods: Cationic nanoliposomes (DC-Cholesterol/DOPE) were generated as transfection vehicles for either
eGFP mRNA or the therapeutic anti-inflammatory, CD39 mRNA.
Results: We observed no toxicity using these nanoplexes and noted high cell viability after transfection. Nanoplexes for the transfection of eGFP mRNA showed an increase in fluorescence signals on microscopy as compared to the mRNA control after 24 hours in Chinese hamster ovary (CHO) cells (p<0.001) and flow cytometry
(p<0.001). Nanoplexes for the transfection of CD39 mRNA showed increased CD39 expression in flow cytometry
(p<0.001) as compared to the mRNA control after 24 hours using CHO cells. We also demonstrated efficient
transfection across several cell lines (CHO, HEK293, and A549), as well as long-term protein expression (120h
and 168h) using these nanoplexes.
Conclusions: We have developed and tested non-toxic, fully hemocompatible, and efficient nanoliposome for the
delivery of therapeutic mRNA that hold promise for novel therapies in diseases such as inflammatory and cardiovascular diseases, as well as cancer. We have also demonstrated that this approach provides a reliable technology to deliver CD39 mRNA as an anti-inflammatory therapeutic for future nanotheranostics approaches.
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P5.018
Dysregulated Expressions of PCSK9 are Associated with Neural Tube Defects
Zhengwei Yuan
Key Laboratory of Health Ministry for Congenital Malformation, Shengjing Hospital, China Medical University,
Shenyang, PR China, Shenyang, China
Objective: Proprotein convertase subtilisin kexin-9(PCSK9) inhibitors as holesterol-lowering therapies for patients
with familial hypercholesterolemia or atherosclerotic cardiovascular disease, its potential adverse biologic effects
with phenotype of NTDs has not been reported. Here we elucidate the expression profiles of PCSK9 in the developing rat fetuses with spina bifida aperta(SBA) and the effect of PCSK9 inhibitors on neural tube development.
Methods: For PCSK9 expression experiments in spinal cord of NTDs, pregnant rats were administered 140mg/kg
of all-trans retinoic acid(ATRA) at the tenth embryonic day (E10). Spina cord specimens were obtained from fetuses between E11 to E20. PCSK9 mRNA expression was detected by quantitative real-time PCR. PCSK9 protein
expression was measured by immunohistochemistry and Western blot. Then forty pregnant rats were randomly
divided into the control group(n=20) and the experimental group (n=20). For experiments of the effect of PCSK9
inhibitors on neural tube development, the pregnant rats in experimental group received SBC115076(4mg/kg) at
E9, while the pregnant rats in control group received same volume of saline. And then each group was administered with different doses of ATRA(120mg/kg, 110mg/kg, 100mg/kg and 90mg/kg) at E10. The fetuses were dissected at E20 to record length、weight and deformity rate.
Results: The results of quantitative real-time PCR showed that the mRNA expression level of PCSK9 was significantly decreased in the spinal cord of SBA embryos compared with that in the normal controls during E11 to
E20(p<0.05) . Especially, PCSK9 level was notably decreased by 0.86 fold at E16. This trend was also verified by
western-blot and immunohistochemistry results in protein expression level of PCSK9. In addition, the incidence
of NTDs was greatly increased with both SBC115076 and ATRA-induced(ATRA 110mg/kg:77.78%, ATRA 110mg/
kg+SBC115076:100%; ATRA 100mg/kg:16.85%, ATRA 100mg/kg+SBC115076:59.61%; ATRA 90mg/kg:0.00%,
ATRA90mg/kg+SBC115076:12.5%). There was no significant difference in the incidence between ATRA 120mg/
kg and ATRA 120mg/kg+SBC115076 groups.
Conclusions: Our data demonstrate that PCSK9 expression in the spinal cords of SBA rat fetuses is markedly
decreased at different stages of fetal development. And PCSK9 inhibitors are also associated with an increased
risk of NTDs.
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P5.019
Influence of Cryopreservation on the Differentiation of Adipose Derived Stromal Cells Towards Vascular
Smooth Muscle Cells
Xiaoqing Zhang1, 3, Craig A. Simmons1, 2, 3, J. Paul Santerre1, 2, 3
1. Institute of Biomaterials and Biomedical Engineering, University of Toronto, Toronto, ON, Canada, 2. Faculty
of Dentistry, University of Toronto, Toronto, ON, Canada, 3. Ted Rogers Centre for Heart Research, Translational
Biology and Engineering Program, University of Toronto, Toronto, ON, Canada
Objective: Vascular smooth muscle cells (VSMCs) regulate blood vessel function. Regeneration of vascular
smooth muscle tissue requires a source of VSMCs that is effective, robust and safe. Multipotent adipose derived
stromal cells (ASCs) can be differentiated into VSMC-like cells. However whether ASC cryopreservation would
influence their VSMC differentiation ability is unclear. This study’s objective was to investigate the influence of
cryopreservation on ASC differentiation into VSMCs.
Methods: Cryopreserved passage 5 ASCs were generated by suspending fresh passage 4 ASCs in cryopreservation medium (10% FBS, 10% DMSO and 80% low-glucose DMEM) and then frozen at -80˚C for one month
prior use. The cells were then thawed and cultured for one more passage before differentiation. Both fresh and
cryopreserved ASCs were treated with VSMC differentiation factors (5 ng/ml transforming growth factor β1 and 1
μM retinoic acid) for 1 week, and then the expression of VSMC genes, proteins, and cell contractility were investigated.
Results: It was found that smoothelin expression at both the gene and protein levels was significantly higher (p <
0.05) in the VSMC-like cells derived from fresh ASCs vs. cryopreserved ASCs (Figure 1). In addition, VSMC-like
cells derived from fresh ASCs contracted collagen gels significantly more (p < 0.05) in response to vasoconstrictors norepinephrine and vasopressin than those derived from cryopreserved ASCs (Figure 2).
Conclusions: This study suggests that ASC cryopreservation has a negative effect on smoothelin gene and protein expression and this change is correlated to a change in cell contractility. Acknowledgement CIHR operating
grant #230762, OGS scholarship and NSERC PGS-D scholarship.
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P5.020
The Effect of Resveratrol on Reducing Neointimal Growth after Femoral Artery Injury is Abolished in
AMPKα2 Knock-out Mice
Liwei Zhou, June Guo, Hangjun Zhang, Scott Heximer, Adria Giacca
University of Toronto, Toronto, ON, Canada
Objective: We have shown that resveratrol decreases neointimal growth in models of arterial injury in both mice
and rats, and also that resveratrol exerts its effects through eNOS (endothelial nitric oxide synthase). We hypothesized that resveratrol acts through AMPK (AMP-activated protein kinase), an important energy sensor which,
in turn, activates eNOS. Therefore, we investigated the effect of resveratrol on neointimal growth after femoral
arterial injury of wild-type and AMPKα2 knock-out mice.
Methods: Resveratrol was given at 0.0375% in the diet two days after wire injury. After 28 days, the arteries were
harvested and histomorphometric analysis was performed on the cross-sections.
Results: We found that neointimal growth was significantly higher in AMPKα2 knock-out mice that were given
resveratrol compared to wild-type mice given resveratrol (p<0.05).
Conclusions: These results suggest that the vasculoprotective effects of resveratrol are mediated through AMPK.
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P5.021
Increase in Cardiovascular Events in Patients Treated with CETP Inhibitors is Associated with rs1967309
SNP in ADCY9 Gene
Yue Fei, Man Fung Tsoi, Bernard M. Cheung
University of Hong Kong, Hong Kong, Hong Kong
Background: The AA genotype of the single-nucleotide polymorphism, rs1967309, in the ADCY9 gene was associated with reduction in major adverse cardiovascular events (MACE) by treatment with dalcetrapib, a cholesteryl
ester transfer protein (CETP) inhibitor in the dal-OUTCOMES trial. This interaction was not found with evacetrapib, another CETP inhibitor, in the ACCELERATE trial. We performed a meta-analysis to investigate if the cardiovascular benefit or harm of CETP inhibitors is determined by polymorphisms in the ADCY9 gene.
Methods: We searched for trials of CETP inhibitors that included genotyping of trial subjects and reporting of
MACE, defined as comprising cardiovascular death, myocardial infarction, stroke, coronary revascularisation, or
unstable angina. Random-effects model was used to pool odds ratios (ORs) and 95% confidence intervals (CIs).
Results: Out of 12 trials identified, two trials involving altogether 8700 patients were eligible for inclusion in the
meta-analysis. Compared to placebo, CETP inhibition did not reduce MACE in patients with the AA (OR 0.74;
95% CI: 0.52-1.06) or AG genotype (OR 0.96; 95% CI: 0.83-1.12). In contrast, it increased the risk of MACE in
patients with the GG genotype (OR 1.24; 95% CI: 1.05-1.48, p=0.01).
Conclusions: Our study suggests a significant association between the ADCY9 SNP rs1967309 and cardiovascular events in patients taking dalcetrapib and evacetrapib. The previously observed benefit of the AA genotype is
uncertain, but patients with the GG genotype appear to be harmed by the two CETP inhibitors.
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P5.022
GLP-1(28-36) Prevents Cardiac Ischemic Injury by MTPα-dependent Inhibition of Fatty Acid Oxidation and
Increased Glucose Utilization in Coronary Vascular Cells
Muhammad Ahsan Siraj1, 2, Dhanwantee Mundil3, Talat Afroze1, Ying Liu1, Michael Wheeler3, Mansoor Husain1, 2, 3
1. Toronto General Hospital Research Institute, Toronto, ON, Canada, 2. Ted Rogers Centre for Heart Research,
Toronto, ON, Canada, 3. University Of Toronto, Toronto, ON, Canada
Background: Ischemia-reperfusion injury (IRI) accounts for 50% of myocardial damage after acute myocardial
infarction (MI) with no approved therapy till date. Glucagon-like peptide-1 (GLP-1) and related drugs have shown
benefits against IRI. We identified GLP-1(28-36), a neutral endopeptidase-derived metabolite of GLP-1, to be
as protective against IRI as GLP-1 in ex vivo isolated hearts and in vivo MI models in mice, and that this effect
required soluble adenylyl cyclase (sAC). We had also found that GLP-1(28-36) augments ATP-dependent sAC
activity and cAMP production in coronary vascular cells but not cardiomyocytes. Here we elucidate the mechanism by which GLP-1(28-36) activates sAC.
Methods & Results: Affinity pull-down using biotinylated-GLP-1(28-36), proteomics, and confirmatory
immunoblots showed that GLP-1(28-36) interacts with mitochondrial trifunctional protein-α (MTPα), an enzyme
involved in fatty acid β-oxidation, and does not interact with sAC. We next used Seahorse XFe24 extracellular
flux analysis for glycolysis- and mitochondrial-stress tests, and energy substrate (glucose, palmitic acid) oxidation assays in coronary artery smooth muscle cells (caSMC) and human coronary artery endothelial cells
(caEC). Treatment with GLP-1(28-36) increased glycolysis by 36% and 43%, glycolytic capacity by 35% and
54% in caSMC and caEC respectively, and mitochondrial glucose oxidation by 26% in caEC, as compared to
treatment with scrambled peptide control [Scram(28-36)] (P<0.05 for all comparisons). Importantly, compared to
Scram(28-36), caSMC treated with GLP-1(28-36) revealed a 72% decrease in palmitic acid oxidation (P<0.001).
To test if these effects depend on MTPα, we repeated these experiments after siRNA-mediated knockdown of
MTPα mRNA (76%) and protein (67%). At baseline, cells transfected with MTPα siRNA showed a 20% reduction
in palmitic acid oxidation, and 30% and 33% increases in glycolysis and glucose oxidation, respectively compared
to control siRNA (P<0.05 for all comparisons). Importantly, the ability of GLP-1(28-36) to reduce palmitic acid
oxidation was lost in MTPα siRNA-treated cells, but not in control siRNA-treated cells. Together, these results
indicate that GLP-1(28-36) shifts substrate preference from fatty acid to glucose utilization by inhibiting MTPα.
Conclusion: GLP-1(28-36) prevents cardiac IRI by inhibiting MTPα in coronary vascular cells.
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P5.023
Cardiovascular Effects Induced by Methanol Extract from Curcuma Longa L. in Normotensive Rats
Oluwatosin A. Adaramoye1, Isac A. Medeiros2
1. University of Ibadan, Ibadan, Nigeria, 2. Federal University of Paraiba, Joao Pessoa, PB, Brazil
Objective: Curcuma longa L. (CL) is a yellow rhizome that is used in African traditional medicine to treat palpitation, hypertension or other related blood circulation disorders. In order to justify the use of CL in ethnomedicine,
we investigated the cardiovascular effects of methanol extract of CL (CLME) and its underlying mechanisms in
isolated rat mesenteric artery.
Methods: The effect of CLME on the mean arterial pressure (MAP) and heart rate (HR) (pulse interval) were
determined in vivo in non-anaesthetized rats. Superior mesenteric rings were isolated, suspended in organ baths
containing Tyrode solution at 37oC and gassed with 95% O2+5% CO2, under a resting tension of 0.75 g. The vasorelaxant effects of CLME were studied by means of isometric tension recording experiments.
Results: In normotensive rats, CLME (10, 20 and 30 mg/kg, i.v.) induced dose-dependent hypotension (2.0+/0.5%; 27.1+/-5.0% and 26.7+/-4.6%, respectively), and pronounced bradycardia (5.8+/-1.2%, 19.3+/-3.2% and
22.9+/-4.6%, respectively). CLME (1-1000 µg/mL) induced concentration-dependent relaxation of tonic contractions evoked by phenylephrine (Phe) (10 µM) and KCl (80 mM) in rings with intact-endothelium (Emax=82.3+/-3.2%
and 97.7+/-0.7%) or denuded-endothelium (Emax=91.4+/-1.0% and 97.8+/-1.1%). Also, in a depolarized, Ca2+ free
medium, CLME inhibited CaCl2 (1 µM-30 mM)-induced contractions and caused a concentration-dependent rightward shift of the response curves, indicating that CLME inhibited the contractile mechanisms involving extracellular Ca2+ influx. In addition, in Ca2+ free media containing EGTA (1 mM), CLME inhibited the transient contraction of
denuded rings constricted with Phe, but not those evoked by caffeine (20 mM). In contrast, neither glibenclamide,
BaCl2, tetraethylammonium nor 4-aminopyridine affected CLME-induced relaxation.
Conclusions: These results demonstrate the hypotensive and bradycardic effects of CLME, as well as its potent
vasodilation of rat mesenteric arteries. These effects, may in part, be due to the inhibition of extracellular Ca2+
influx and/or inhibition of intracellular Ca2+ mobilization from Phe-sensitive stores.
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P5.024
The TSPO Radioligand 18F-PBR111 as a Pre-Atherosclerotic Lesion Detection Agent
Chantal Kopecky1, William J. Ryder1, Jeremy Szajer2, Arvind Parmar3, Elvis Pandzic4, Kerry-Anne Rye1, Blake J.
Cochran1
1. University of New South Wales, School of Medical Sciences, Faculty of Medicine, Sydney, NSW, Australia, 2.
Concord Hospital, Radiology Department, Sydney, NSW, Australia, 3. ANSTO LifeSciences, Sydney, NSW, Australia, 4. University of New South Wales, Biomedical Imaging Facility, Sydney, NSW, Australia
Objective: Atherosclerosis is characterized by lipid deposition, monocyte infiltration and foam cell formation in the
artery wall. Translocator protein (TSPO) is abundantly expressed in lipid rich tissues. Recently, TSPO has been
identified as a potential diagnostic tool in cardiovascular disease and agonists have been utilized to image carotid
atherosclerosis. Here, we aimed to determine if (i) the TSPO agonist, 18F-PBR111, can identify fatty streak formation that precedes atherosclerotic lesion development and (ii) TSPO expression can be used to identify distinct
macrophage populations during different stages of lesion progression.
Methods: Atherosclerosis-prone apoE-/- mice were maintained on a high-fat diet for 3, 6, 9 and 12 weeks. C57BL6
mice maintained on chow diet served as controls. Mice were anesthetized, injected with 18F-PBR111 (8–18 MBq,
0.1 mL, 0.2 nM) via the lateral tail vein and imaged using an Inveon PET/CT Scanner over 60 min. After euthanasia, aortas were isolated, fixed and optically cleared. Cleared aortas were immunostained with DAPI, fluorescently labelled anti-TSPO antibodies and the macrophage markers F4/80 and CD11b. Tissues were visualized on
a Lightsheet Z.1 microscope and analysed with 3D imaging software.
Results: A ~3-fold increase in the uptake of 18F-PBR111 was observed by PET/CT in the aortas of atherosclerotic
mice relative to controls. Increased 18F-PBR111 uptake was observed in the aortic arch and thoracic aorta, corresponding with sites of atherosclerotic lesion development. TSPO expression in both fatty streaks and mature lesions was observed by light sheet microscopy. The expression pattern of macrophage populations in fatty streaks
differed from that in mature plaques. While F4/80-positive macrophages were evident in the arteries of animals
without atherosclerosis, no CD11b-positive macrophages were observed in these animals. In contrast, mature
plaques had high CD11b and low F4/80 expression. Both markers, together with TSPO, were expressed similarly
in early lesions.
Conclusions: Imaging of TSPO expression is a new approach for studying atherosclerotic lesion progression and
is associated with specific inflammatory cell infiltration. The TSPO ligand 18F-PBR111 is a potential clinical diagnostic tool for the detection and quantification of atherosclerotic lesion progression in humans.
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P5.025
Endothelial Dysfunction Correcting with Normalizing of the Hyperuricemia by the Using of ILLLT in the
Systemic Hypertension Patients
Oksana K. Melekhovets, Yevhen L. Kovalenko
Sumy State University, Sumy, Ukraine
Objective: Hyperuricemia leads to endothelial dysfunction (ED) and progression of systemic hypertension. Intravenous low level laser therapy (ILLLT) may be an alternative method of uric acid (UA) decreasing and normalizing
of ED and blood pressure (BP) levels. The purpose of this study is to determine the effects of ILLLT on the uric
acid plasma level and system hypertension.
Methods: Of the 60 persons treated with ILLLT 30 had normal BP and UA levels (1 group) and 30 had hypertension and hyperuricemia (2 group). ILLLT includes 10 procedures each lasting 15 minutes, with λ=635 nm,
power of 1.5 mW, fluence 0,2 J/cm2, sterile optical fiber with a 500 µm diameter. BP monitoring was performed
by HEACO ABPM 50 with average daily systolic BP (ADSBP) estimation. ED was evaluated by response of the
brachial artery to hypoxia with duplex Doppler ultrasound. Flow Mediated Dilation (FMD) was calculated as a
percentage of increasing from the baseline to peak dimeter of a. brachialis compared with the baseline diameter
(normal FMD≥10%). All values were estimated on the 1st and 15th days.
Results: Baseline mean UA level in the 1 group was 385±15,5 µmol/l, in the 2 group – 470±18,9 µmol/l. After
ILLLT course UA level in patients with hypertension was reduced more intensively (20,5%) than in the 1 group
with normal BP (9,4%). Respectively obtained data confirms insufficient FMD in patients with SH (2 group) and
normal FMD in the 1 group. After ILLLT value FMD in the 1 group increased from 12,24 to 14,11%; in the 2 group
– from 6,97 to 15,81%. BP dynamics in the 1 group demonstrated the decrease ADSBP by 4,2% within the normal
rage: from 129,5±4,0 to 124,0±3,2 mmHg. ADSBP in the 2 group was characterized by decrease by 7,3%: from
141,2±3,6 to 130,8±2,4 mmHg (p<0.005).
Conclusions: Intravenous low level laser therapy is the effective method to correct purine metabolism, normalize
the endothelial dysfunction and blood pressure level.
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P5.026
Arterial Stiffness: Can It Identify Pre-symptomatic CVD in Persons with Hypercholesterolemia,
Hypertension or Diabetes?
Carla Taylor1, 2, 3, Peter Zahradka1, 3, 2
1. Canadian Centre for Agri-Food Research in Health and Medicine, Winnipeg, MB, Canada, 2. Department of
Food and Human Nutritional Sciences, University of Manitoba, Winnipeg, MB, Canada, 3. Department of Physiology and Pathophysiology, Winnipeg, MB, Canada
Objective: Considerable emphasis has been placed on screening for cardiovascular disease (CVD) risk factors,
such as hypercholesterolemia, hypertension and diabetes, based on data at the population level. However, these
risk factors are not robust at the individual level and many people having a cardiovascular event do not have the
traditional CVD risk factors. Likewise, many persons with risk factors do not have cardiovascular events. Instead,
there is a need to assess blood vessel functionality directly for detection of early stage asymptomatic disease.
Endothelial dysfunction and arterial stiffness are gaining recognition as independent predictors of cardiovascular
events in at-risk individuals. Our objective was to determine whether persons with traditional CVD risk factors
have arterial stiffness and endothelial dysfunction based on assessments with non-invasive instruments suitable
for clinical use.
Methods: Three non-invasive instruments [VP-1000, SphygmoCor and EndoPAT] were used to assess endothelial dysfunction [reactive hyperemia index (RHI)] and arterial stiffness [pulse wave velocity (PWV)] in individuals
recruited for studies investigating early and late stage CVD [metabolic syndrome (MetS), n=78; peripheral artery
disease (PAD), n=107], and with and without hypercholesterolemia, hypertension and diabetes.
Results: Arterial stiffness (based on brachial-ankle PWV) was present in 10% of MetS and 43% of PAD participants. Only 18% of hypercholesterolemic MetS, 21% of hypertensive MetS and 49% of hypertensive PAD, and
50% of diabetic PAD participants had arterial stiffness. PWV was weakly correlated with LDL-cholesterol (r=0.269;
p=0.02) in MetS but not PAD where most participants were taking statins. Fasting glucose was positively correlated (r=0.336; p<0.0001) with PWV across all participants. Systolic blood pressure was positively correlated with
PWV in MetS (r=0.645; p<0.0001) and PAD (r=0.227; p=0.019). In PAD, arterial stiffness did not correlate with
endothelial dysfunction (RHI).
Conclusions: Only a subset of individuals with hypercholesterolemia, hypertension or diabetes have arterial
stiffness. Longitudinal studies are required to determine if arterial stiffness is a key factor in determining whether
individuals in these at-risk populations will eventually have a cardiovascular event. Non-invasive assessment of
arterial function could be a new paradigm for detecting early stage asymptomatic atherosclerotic disease at an
individual level (i.e. personalized medicine) using techniques that are amenable to the clinic setting.
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P5.027
Balloon Angioplasty as a viable treatment for Deep Vein Thrombosis
Vijay Thakore2, Karan Thakore1, Janhavi Patel3, Suraj Divecha1
1. Pramukhswami Medical College, Karamsad, GJ, India, 2. Angio Care-VINS Hospital, Vadodara, GJ, India, 3.
University of Western Ontario, London, ON, Canada
Objective: Deep vein Thrombosis (DVT) is a result of thrombi in the deep veins. Currently, stenting and balloon
angioplasty are the commonly used surgical procedures used to increase vein diameter post DVT. The effectiveness of using stenting, a relatively expensive surgical procedure, has been well established. The present study
examined the effectiveness of using balloon angioplasty as primary surgical approach to provide a cost-effective
treatment option in developing nations.
Methods: This retrospective study analysed 12 patients (4 women, 8 men, age range 21-65 years with mean
of 41.42 years) with leg DVT who were treated with balloon angioplasty. All patients with DVT were treated with
Catheter-Directed Thrombolysis followed by balloon placement. The vein patency and complications were assessed both, prior to and after the treatment. In a follow up, Venous Clinical Severity Score (VCSS) was administered, followed by a Doppler examination on patients with a minimum of two years post the surgical intervention to
assess for recurrent thrombosis.
Results: All twelve patients were diagnosed with leg DVT prior to CDT administration as assessed through Doppler imaging. Thrombus reformation was observed in 17% of the patients. The administration of VCSS during the
follow up visit suggested light pain in 3 patients and edema in 1 patient with a mean VCSS score of 2.58. The
VCSS and sex correlation suggests a moderate positive relation in predicting recurrence of DVT symptoms with
r=0.415.
Conclusions: Balloon angioplasty provides good patency rates and low recurrence of symptoms in patients with
DVT. Uses of balloon angioplasty as a favourable treatment option in developing countries, given its economic
viability could be further assessed.
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P5.028
The Lower The Better or Is There a Bottom In Our Fight Against LDL-C? A Pooled Study of Plaque Burden
Reduction in Lipid-Lowering and Invasive Trials
Alexander N. Kharlamov
De Haar Research Foundation, Rotterdam, Netherlands
Objective: The lipid-lowering therapy (with statins, ezetimibe and PCSK9 inhibitors) demonstrate very moderate a
-1.22% atheroregression despite substantial attenuation of the LDL-C metabolism (-31.29%). The aim of the study
was to evaluate the minimum valuable threshold for reduction of LDL-C in these trials
Methods: This hypothesis-generating pooled analysis comparatively evaluates trends of LDL-C and patterns of
the regression of atherosclerosis in Caucasian and East Asian populations (EAP) of the different Y-DNA haplogroups in 38 intravascular ultrasound (IVUS) imaging studies (N = 9,146).
Results: The analysis has revealed 7 Classic studies (conducted by the group of Nicholls/ Nissen), 18 clinical
studies with Caucasian population, and 13 trials (17.2%) with EAP. A -1.67±5.99% mean absolute reduction of PB
reported in all 38 studies with a -18.46 (SD 20.35%) decrease of LDL-C. A pooled linear regression analysis in all
38 trials (see a Figure) revealed moderate association between LDL-C and mean change of the plaque burden (r
= 0.3314, p = 0.008) with a LDL-C threshold of 106 mg/dl. The LDL-C threshold in EAP was substantially higher
vs Caucasians achieving 123 mg/dl vs 84 mg/dl. Unlike the modest 0.14±0.94% (0.22%; 95% CI: -1.70, 1.97;
p=0.89) progression of atherosclerosis in classic studies (with a -19.89±24.75% (-6.65%; 95% CI: -68.40, 28.62;
p=0.11) LDL-C reduction), the EAP demonstrate a -1.99±3.57% (-1.80%; 95% CI: -8.99, 5.01; p=0.19) atheroregression amid a mean -31.29±15.66% (-35.80%; 95% CI: -61.99, -0.60; p<0.0001) decrease of LDL-C. The dramatic regression of atherosclerosis was confirmed for invasive studies with a mean -6.12±13.25% (-1.10%; 95%
CI: -32.10, 19.86) reduction of PB (p=0.056).
Conclusions: The strategy with a reduction of LDL-C below a threshold of 106 mg/dl is not effective for regression of atherosclerosis. Further clinical studies are required to estimate a role of very low LDL-C for clinical outcomes.
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P5.029
A Pooled Analysis of Pemafibrate Phase II/III Clinical Trials Showed No Significant Increase in Incidence
of Adverse Events Compared with Placebo
Hidenori Arai1, Shizuya Yamashita2, 3, 4, Koutaro Yokote5, 6, Eiichi Araki7, Hideki Suganami8, Shun Ishibashi9
1. National Center for Geriatrics and Gerontology, Aichi, Japan, 2. Department of Cardiology, Rinku General Medical Center, Osaka, Japan, 3. Department of Community Medicine, Osaka University Graduate School of Medicine, Osaka, Japan, 4. Department of Cardiovascular Medicine, Osaka University Graduate School of Medicine,
Osaka, Japan, 5. Department of Diabetes, Metabolism and Endocrinology, Chiba University Graduate School of
Medicine, Chiba, Japan, 6. Department of Clinical Cell Biology and Medicine, Chiba University Graduate School
of Medicine, Chiba, Japan, 7. Department of Metabolic Medicine, Faculty of Life Sciences, Kumamoto University,
Kumamoto, Japan, 8. Clinical Data Science Department, Kowa Company, Ltd, Tokyo, Japan, 9. Division of Endocrinology and Metabolism, Department of Medicine, Jichi Medical University, Tochigi, Japan
Objective: Pemafibrate (K-877) is now approved as an antihyperlipidemic in Japan. It is a novel selective PPARα
modulator (SPPARMα) that can be administered in microgram doses. The high selectivity for PPARα and modulation of the receptor is intended to provide positive risk/benefit. We present a pooled analysis of Phase II/III trials
that examined adverse event rates in patients receiving pemafibrate.
Methods: Datasets from placebo-controlled Phase II/III trials with treatment periods of ≥12 weeks were combined. To include ≥100 patients in each group, placebo (PBO) and pemafibrate 0.1, 0.2 and 0.4 mg/day (twice
daily) cohorts (PEM0.1, PEM0.2 and PEM0.4, respectively) were pooled. The incidence of adverse events during
12-week treatment was compared between the pemafibrate groups and PBO and examined in subgroups stratified by age, sex, presence of fatty liver, presence of type 2 diabetes, presence of metabolic syndrome, kidney
function and concomitant statin treatment. Additionally, changes in clinical laboratory parameters related to liver
function, kidney function and skeletal muscles were investigated.
Results: Safety data were examined in 1255 patients (298, 127, 584 and 246 in PBO, PEM0.1, PEM0.2 and
PEM0.4, respectively). The incidence of adverse events in the pemafibrate groups were comparable with PBO
and showed no dose relationship (Table). Compared with PBO, pemafibrate treatment for 12 weeks did not affect
creatine phosphokinase or aspartate transaminase (AST) levels, but resulted in significant decreases in alanine
aminotransferase (ALT; -7.5 and -7.7 U/L), γ-glutamyltransferase (γ-GT; -31.8 and -37.5 U/L), alkaline phosphatase (ALP; -71.7 and -86.2 U/L) and estimated glomerular filtration rate (eGFR; -1.7 and -2.8 mL/min/1.73m2) and
increases in serum creatinine (0.02 and 0.04 mg/dL) in PEM0.2 and PEM0.4, respectively.
Conclusions: The safety profile of pemafibrate was confirmed in this pooled analysis, which showed similar adverse event rates to PBO without a dose-dependent increase, moderate effects on kidney function and improvement of liver enzyme levels.
Table Incidence of adverse events in the placebo and pemafibrate groups
Placebo

Pemafibrate (mg/day)
0.1

0.2

0.4

298

127

584

246

128 (43.0)

56 (44.1)

242 (41.4)

94 (38.2)

Serious AEs

2 (0.7)

3 (2.4)

10 (1.7)

2 (0.8)

AEs leading to discontinuation

2 (0.7)

4 (3.1)

15 (2.6)

6 (2.4) n (%)

n
Any adverse events (AEs)
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P5.030
To PLEX or not to PLEX: Managing Hypertriglyceridemia-associated Pancreatitis
Amanda Berberich1, Ahmed Ziada2, Robert A. Hegele1
1. Robarts Research Institute, Western University, London, ON, Canada, 2. Western Univeristy, London, ON,
Canada
Severe hypertriglyceridemia is a rare but important cause of pancreatitis, implicated in approximately 9% of
acute pancreatitis cases. The risk of pancreatitis rises sharply when triglyceride levels exceed 10-20mmol/L.
Plasmapheresis has been demonstrated to effectively and rapidly reduce serum triglyceride levels; whether this
reduction results in improved clinical outcomes is still uncertain. Despite the lack of compelling evidence for benefit, apheresis society guidelines list this condition as a category 3 indication for plasmapheresis. Plasmapheresis,
however, is not without risk, and carries the potential for procedure or transfusion-related complications.
This case series aims to gather information on the natural trajectory of triglyceride levels in individuals with hypertriglyceridemia and pancreatitis managed conservatively by withholding oral intake and to evaluate this practice
as a reasonable alternative to plasmapheresis.
A retrospective chart review was performed on 19 patients with severe hypertriglyceridemia and pancreatitis who
presented between 2002 and 2015. In all cases, elevated triglyceride levels were thought to be the underlying
cause of the pancreatitis. One patient received a single plasmapheresis treatment, one received insulin infusion
and the other 17 patients were managed supportively.
Of the 17 patients managed by withholding oral intake the average presenting triglyceride levels were
33.6mmol/L. By the second day post-admission this had fallen to 10.6mmol/L. The approximate average percentage decrease in triglycerides within the first 48 hours was 70%. This compared favourably with the 48-hour
trajectory noted in the patients who received plasmapheresis (~71%) and insulin (66%), and with reported efficacy of plasmapheresis. ICU admission was required in 7 of the 17 individuals supportively managed and both
of the patients otherwise managed. One patient managed supportively died from complications related to severe
necrotizing pancreatitis, despite his triglyceride levels falling by 87% (31.4 to 4.10mmol/L) within 48 hours of his
presentation.
These results suggest that conservative management of patients with severe hypertriglyceridemia who develop
pancreatitis may be a safe and reasonable alternative to plasmapheresis, and leads to similar rapid reductions in
triglyceride levels.
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P5.031
Statin-mediated Remodelling of the Abnormal HDL Lipidome in the Mixed Dyslipidemia of Metabolic
Syndrome: Focus on Neutral Core Lipids
John Chapman1, Alexina Orsoni2, Ricardo Tan3, Natalie Mellet3, Paul Robillard1, Bronwyn Kingwell3, Patrice Therond2, Philippe Giral3, Peter Meikle3
1. INSERM, Pitié-Salpêtrière University Hospital, Paris, France, 2. Clinical Biochemistry Service, APHP, HUPS,
Bicêtre University Hospital, Paris, France, 3. Baker Heart and Diabetes Institute, Melbourne, NSW, Australia
Objective: HDL particles exhibit several biological activities which are relevant to vascular biology and to the
pathophysiology of atherosclerosis. Among them are cellular cholesterol efflux, antioxidative, anti-inflammatory
and vasodilatory activities. In dyslipidemias featuring hypertriglyceridemia with elevated CETP-mediated neutral
lipid transfer, enrichment of HDL in triacylglycerols (TAG) and depletion in cholesteryl esters (CE) is correlated
with impairment of such activities. The atherogenic mixed dyslipidemia of metabolic syndrome (MetS) is characterized by subnormal levels of HDL, an elevated core lipid ratio of TAG to CE, and defective function. Our objective was to evaluate whether statin treatment favoured normalization of the abnormal HDL core lipidome in MetS.
Methods: Obese males (n=12; Lp(a) <10 mg/dL) displaying MetS, moderate insulin resistance, hypertriglyceridemia and hypercholesterolemia received pitavastatin treatment (4mg/day) for 180 days (D180) in an open label
study (ClinicalTrials.gov: NCT01595828). Statin treatment substantially normalized triglyceride (-41%) and LDLcholesterol (-39%) levels in plasma, with minor increment in HDL-cholesterol (+4%). Five HDL subpopulations
(HDL2b, HDL2a, HDL3a, HDL3b and HDL3c) were isolated by isopynic density gradient ultracentrifugation of
plasma at baseline (D0) and D180; lipidomic profiling was performed by LC/electrospray ionization tandem mass
spectrometry.
Results: Findings were expressed relative to molar content of phosphatidylcholines (PC) in view of statin-mediated redistribution of apoAI between HDL subpopulations. Pitavastatin induced preferential depletion in TAG (up
to 29% in HDL2a; p<0.001) with increase in the baseline low CE/TAG ratio (up to 1.5fold increment, p<0.01; ~9:1
molar ratio of CE/TAG) towards normalization across all HDL subpopulations; concomitantly, plasma CETP activity diminished (-18%; p<0.01).
Conclusions: Normalisation of the HDL neutral lipid core is consistent with attenuation of defective atheroprotective function in MetS. We conclude that HDL CE/TAG ratio constitutes a lipidomic marker of perturbed HDL metabolism in insulin-resistant states, suggesting an approach to monitoring the degree of normalization of HDL metabolism, structure and function upon statin treatment.
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P5.033
Very Small Dense LDL Preferentially Transport Proinflammatory Lysolipids in the Mixed Dyslipidemia of
Metabolic Syndrome: Effect of Statin Treatment
John M. Chapman1, Alexina Orsoni2, Ricardo Tan3, Natalie Mellet3, Paul Robillard1, Bronwyn Kingwell3, Patrice
Therond2, Philippe Giral4, Peter Meikle3
1. INSERM, Pitie-Salpetriere University Hospital, Paris, France, 2. Clinical Biochemistry Service, APHP, HUPS,
Bicêtre University Hospital, Le Kremlin Bicêtre, France, Paris, France, 3. Baker Heart and Diabetes Institute, Melbourne, NSW, Australia, 4. INSERM UMR-1166 and Cardiovascular Prevention Units, Institute of Cardio-Metabolism and Nutrition (ICAN), AP-HP Pitié-Salpêtrière University Hospital, Paris, France
Objective: Small dense LDL (sdLDL) may possess elevated atherogenicity due to prolonged plasma residence
time and enhanced arterial penetration and retention. The sdLDL phenotype predominates in mixed dyslipidemic
states, as in the Metabolic syndrome (MetS). We evaluated whether the atherogenic potential of sdLDL in MetS is
amplified by its lipidome, and whether the lipidome is modified by statin treatment.
Methods: Obese males (n=12; Lp(a) <10 mg/dL) displaying MetS, moderate insulin resistance, hypertriglyceridemia and hypercholesterolemia received pitavastatin treatment (4mg/day) for 180 days (D180) in an open label
study (ClinicalTrials.gov: NCT01595828). Statin treatment substantially normalized triglyceride (-41%), remnant
cholesterol (-55%), LDL-cholesterol (-39%) and apoB (-32%) levels. Five LDL subpopulations (LDL1-5; sdLDL=
LDL4+LDL5, d 1.039-1.063 g/mL) were isolated by isopynic density gradient ultracentrifugation of plasma at baseline (D0) and D180; lipidomic profiling was performed by LC/electrospray ionization tandem mass spectrometry.
Results: Levels of sdLDL (as total mass) were reduced (-28%) on treatment, (LDL1-LDL3, -29 to -34%), but
represented the major subfraction at both D0 and D180 (approx. 45% of total LDL); the densest subfraction,
LDL5 (d1.050-1.063 g/mL), represented 13% of total LDL at both time points. Lipidomic profiles were dominated
by cholesteryl esters, cholesterol and phosphosphingolipids; of the lysolipids, lysophosphatidylcholine (LPC)
predominated (<1% of the LDL lipidome; 5-10 pmol/pmol apoB), with lesser amounts of lysophosphatidylinositol
(LPI; <0.01%). Remarkably, LDL5 was specifically enriched in both LPC and LPI (up to threefold; p<0.001 versus
LDL1-LDL4 for both LPC and LPI). LPC enrichment specific to LDL5 occurred concomitantly with elevated lipoprotein-associated PLA2 activity (up to 40fold relative to LDL1-LDL4; n=4). Statin treatment was without impact on
LPC and LPI contents in LDL5, but reduced total LDL5 concentration (-34%).
Conclusions: LPC exerts a wide spectrum of proatherogenic effects on endothelial cells, monocytes, macrophages and smooth muscle cells (SMC), including upregulation of MCP-1 production in vascular SMC, a key
driver of plaque inflammation. LPI is equally a signalling mediator, acting through the LPI/GPR55 axis; recent evidence favours its implication in obesity, diabetes and inflammation. These findings indicate that very small dense
LDL possess amplified proatherogenic and proinflammatory properties in MetS, possibly representing a preferential pharmacological target for atherosclerosis prevention in statin-treated subjects.
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P5.034
Efficacy of Lomitapide Across the Spectrum of Homozygous Familial Hypercholesterolemia
Robert A. Hegele1, Prediman K. Shah2, Kenneth DiGioia3, Agnieszka Jurecka3, Dirk Blom4
1. Robarts Research Institute, London, ON, Canada, 2. Cedars Sinai Heart Institute, Los Angeles, CA, USA, 3.
Aegerion Pharmaceuticals, Cambridge, MA, USA, 4. University of Cape Town, Cape Town, South Africa
Objective: Loss-of-function mutations in both alleles of the LDL receptor gene (LDLR) are the most common molecular cause of homozygous familial hypercholesterolemia (HoFH), a disease characterized clinically by extreme
elevation of LDL-C. Residual LDLR activity is a major determinant of LDL-C and disease severity. Based on in
vitro assays in cultured fibroblasts, LDLR mutations are classified as receptor-negative (<2% residual LDLR activity) or receptor-defective (2-25% residual LDLR activity). Receptor-negative patients present with a more severe
phenotype and are minimally responsive to currently available therapies that act by upregulating the LDLR, such
as statins and PCSK9 inhibitors. Lomitapide, a microsomal triglyceride transfer protein (MTP) inhibitor, which
inhibits the assembly of apoB containing lipoproteins has been demonstrated to significantly lower LDL-C by 50%
in patients with HoFH. To evaluate efficacy of lomitapide across the spectrum of HoFH patients, who participated
in the phase 3 clinical trial.
Methods: We evaluated data from a phase 3 trial of lomitapide during which lomitapide dose was escalated on
the basis of safety and tolerability from 5 mg to a maximum of 60 mg a day. The primary endpoint was mean
percent change in LDL-C from baseline at week 26. Twenty-eight of the 29 patients who participated in the phase
3 trial had bi-allelic LDLR mutations, but only 23 with data at week 26 were included. Patients were divided into 4
groups based on previously described residual LDLR activity for each mutation: defective/defective (n=2), negative/defective (n=6), negative/negative (n=5) and unclassified (9) if residual LDLR activity of at least one mutation
was unknown.
Results: The majority of patients had significantly impaired LDLR functionality with at least one of the two alleles classified as negative. LDL-C was reduced from baseline to week 26 by: 50.2% in the completer population;
56.8% for negative/negative subjects; 58.5% for negative/defective; 38.9% for defective/defective; and 43.4% for
the unclassified subjects.
Conclusions: Lomitapide reduced LDL-C significantly across the whole spectrum of molecularly-defined HoFH
patients. There was no loss of efficacy in patients with genotypes predicting the most severely compromised
LDLR function, who tend to be non-responsive to other therapies like statins and PCSK9 inhibitors.
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P5.035
Decrease of Plasma Triglyceride-Rich Lipoprotein Remnants by Treatment with a Dipeptidyl Peptidase-4
Inhibitor in Diabetic Patients with Chronic Kidney Disease
Koichiro Homma1, 2, Joe Yoshizawa1, 2, Junichi Sasaki1, Mamoru Yoshizawa2, Yasuhiko Homma2
1. Department of Emergency and Critical Care Medicine, School of Medicine, Keio University, Tokyo, Japan, 2.
Hiratsuka Life Style-related Diseases and Hemodialysis Clinic, Kanagawa, Japan
Objective: High plasma level of remnant-like particle cholesterol (RLP-C), which is equivalent to triglyceride-rich
lipoprotein remnant, is an important coronary risk marker. RLP-C is high independently of other plasma lipids in
chronic kidney disease (CKD) patients undergoing hemodialysis. The effect of teneligliptin, a dipeptidyl peptidase
(DPP)-4 inhibitor, on plasma levels of RLP-C in diabetic CKD patients under hemodialysis was studied.
Methods: Teneligliptin was administered to 15 diabetic CKD patients undergoing hemodialysis at 20 mg/day for
12 weeks. Ten diabetic CKD patients under hemodialysis were allocated to controls. Blood sampling was done
in a 12-hour fasting state. Plasma levels of glucose (FPG), C-peptide, triglyceride, low-density lipoprotein (LDL)cholesterol (C), high-density lipoprotein (HDL)-C, RLP-C, apolipoprotein (apo) B, oxidized-LDL, lipoprotein lipase,
and blood hemoglobin (Hb) A1c were measured.
Results: HbA1c decreased in teneligliptin group but significantly increased in control group. FPG and RLP-C significantly decreased in teneligliptin group. Plasma lipoprotein-related parameters except RLP-C were not affected
by teneligliptin treatment.
Conclusions: Teneligliptin treatment significantly reduced plasma levels of RLP-C, FPG, and blood HbA1c in
diabetic CKD patients undergoing hemodialysis.
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P5.036
The Plasma Concentration and Pharmacokinetic Parameters of Pemafibrate Did Not Increase in a
Creatinine Clearance-Dependent Manner
David Hosford1, Gary Gordon1, Hideki Suganami2, Mitsumasa Nakamura2
1. Kowa Research Institute, Inc., Morrisville, NC, USA, 2. Kowa Company, Ltd., Tokyo, Japan
Objective: Pemafibrate (K-877) is now approved as an antihyperlipidaemic in Japan. It is a potent novel selective
PPARα modulator (SPPARMα) that can be administered in microgram doses. The high selectivity for PPARα and
modulation of the receptor is intended to provide positive benefit/risk. Pemafibrate is principally excreted through
the liver with little renal excretion. The objectives of this study were to evaluate the effects of renal dysfunction on
the pharmacokinetics and safety of pemafibrate.
Methods: Pharmacokinetic and safety parameters were examined in men aged ≥20 years after a single oral
administration of 0.2 mg pemafibrate, in five groups: normal renal function (creatinine clearance [CCr] ≥80 mL/
min, N=8); mild renal dysfunction (50≤ CCr <80 mL/min, N=8); moderate renal dysfunction (30≤ CCr <50 mL/
min, N=9); severe renal dysfunction (CCr <30 mL/min, N=8); and end-stage renal disease requiring hemodialysis
(N=8). CCr was calculated by the Cockcroft-Gault equation. Volunteers with normal renal function were enrolled to
match age and body mass index of the renal dysfunction groups.
Results: The Cmax and AUC0-t of pemafibrate were slightly higher in the renal dysfunction groups than in the
normal group (Table). However, the increase was independent of the severity of renal dysfunction. The rate of
adverse events was highest in the normal group, indicating no relationship with the severity of kidney dysfunction.
Conclusions: The exposure of pemafibrate was slightly increased in the renal dysfunction groups, but the
increase was not dependent on the severity of renal dysfunction. Larger scale trials have enrolled patients with
renal dysfunction without detecting tolerability issues, and additional trials are ongoing.
Table Ratios of geometric means [90% confidence interval] in Cmax and AUC0-t of the plasma concentration of
pemafibrate in patients with the renal dysfunction groups compared with the normal group
Severity of renal dysfunction

n

Ratio of geometric means [90% confidence interval]
in Cmax and AUC0-t compared with the normal group
Cmax

AUC0-t

Normal

8

1

1

Mild

8

1.644 [1.155,2.342]

1.629 [1.161,2.287]

Moderate

8

1.093 [0.767,1.556]

1.154 [0.822,1.620]

Severe

7

1.545 [1.072,2.228]

1.296 [0.913,1.841]

ESRD

7

1.258 [0.872,1.813]

1.607 [1.131,2.282]

ESRD, end-stage renal dysfunction
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P5.037
Dose Adjustment Should Be Considered for the Administration of Pemafibrate in Patients with Impaired
Hepatic Function
David Hosford1, Gary Gordon1, Hideki Suganami2, Mitsumasa Nakamura2
1. Kowa Research Institute, Inc., Morrisville, NC, USA, 2. Kowa Company, Ltd., Tokyo, Japan
Objective: Pemafibrate (K-877) is now approved as an antihyperlipidaemic in Japan. It is a potent novel selective
PPARα modulator (SPPARMα) that can be administered in microgram doses. The high selectivity for PPARα and
modulation of the receptor is intended to provide positive benefit/risk. The main route of excretion of pemafibrate
is hepatic. The objectives of this study were to evaluate the effects of hepatic dysfunction on pharmacokinetics
and safety of pemafibrate.
Methods: Pharmacokinetic and safety parameters were examined in men aged ≥20 years after a single oral
administration of 0.2 mg pemafibrate, in four groups: normal hepatic function (N=8); fatty liver (N=10); Child-Pugh
grade A cirrhosis (mild hepatic impairment, N=8); and Child-Pugh grade B cirrhosis (moderate hepatic impairment,
N=8). The age and body mass index of the normal group were matched with the Child-Pugh grade A cirrhosis
group.
Results: Pemafibrate concentrations, as assessed by Cmax and AUC0-t, were increased more than 2-fold in patients with Child-Pugh grade A hepatic impairment and approximately 4-fold in Child-Pugh grade B patients, compared to volunteers with normal hepatic function. By comparison, plasma concentrations were only increased by
about 20% in patients with fatty liver (Table). The rate of adverse events showed no relationship with the category
of hepatic impairment. No clinically significant findings were noted in physiological or clinical laboratory tests.
Conclusions: Pemafibrate exposure was increased in patients with hepatic impairment, compared with age and
BMI-matched healthy volunteers, but was only slightly higher in the fatty liver group. Although there was no safety
issue following a single oral administration of 0.2 mg pemafibrate to patients with hepatic dysfunction, these
findings suggest the need for dose adjustment in patients with impaired hepatic function. No dose adjustment is
required in patients with fatty liver alone.
Table Ratios of geometric means [90% confidence interval] in Cmax and AUC0-t of the plasma concentration
of pemafibrate in patients with the impaired hepatic function groups compared with the normal group
Severity of impaired hepatic function

n

Ratio of geometric means [90% confidence interval] in Cmax and AUC0-t compared with the normal
group
Cmax

AUC0-t

Normal

8

1

1

Fatty liver

10

1.198 [0.819,1.750]

1.194 [0.836,1.707]

Child-Pugh grade A

8

2.329 [1.561,3.475]

2.076 [1.425,3.026]

Child-Pugh grade B

6

3.882 [2.520,5.980]

4.191 [2.790,6.294]
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P5.038
Anagliptin, A Japanese Made Dipeptidyl Peptidase-4 inhibitor that Naturally Lowers LDL-Cholesterol in
Type 2 Diabetes
Chie Iitake, Kazuhiro Iitake
IITAKE internal medicine, Mito, Japan
Objective: The number of diabetic patients based on obesity is increasing drastically in Asia. They are most likely
to have hyperlipidemia, hypertension and multiple complications. Since then, if one medicine can treat those
at the same time, it would contribute to financial savings and patients’ compliance. A Japanese-made DPP-4
inhibitor, Anagliptin is only sold in Japan and South Korea. It is said to have its unique aspect of lowering LDLcholesterol (LDL-C) levels together with lowering blood glucose. We have assessed 66 patients in our faculty to
investigate this fact clinically and statistically.
Methods: Patients with type2 diabetes who has been treated with Anagliptin for the first time was investigated
changes in HbA1c, fasting and random blood glucose and LDL-C levels from the baseline at 1 month, 6 months
and 1 year.
Results: 30 patients (45.4%) were given DPP-4 inhibitors for the first time (original group) and 36 patients
(54.5%) were using other DPP-4 inhibitors before Anagliptin (exchanged group). The change in HbA1c and fasting glucose from the baseline were -1.9% (P < 0.001) and -38.3mg/dl (P < 0.01) respectively with original group,
-0.4% (P < 0.01) and -29.4mg/dl (P < 0.01) respectively with exchanged group. LDL-C changes were -15.7mg/dl
(P < 0.05) with original group and -3.8mg/dl (P =0.473) with exchanged group respectively, and the original group
tend to be more lower (P =0.142). 23 patients (36.5%) were using statins or fibrates and 28 patients (44.4%)
were using none, and its LDL-C change were -7.0mg/dl (P = 0.338) and -10.1mg/dl (P < 0.05) respectively. 16
patients(25%) with LDL-C level ≥ 140mg/dl, change were -21.7mg/dl(P < 0.05). LDL-C change did not have a correlation coefficient (=0.035) with change in HbA1c, and was not affected by other diabetic drugs.
Conclusions: These findings indicates that Anagliptin is a potential treatment option for type2 diabetes complicated by hyperlipidemia.
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P5.039
Rosuvastatin Dose-dependently Improves Flow-mediated Dilation, But Reduces Adiponectin Levels and
Insulin Sensitivity in Hypercholesterolemic Patients
Kwang Kon Koh
Gachon University, Gil Medical Center, Incheon, Korea
Objective: Increased risk of type 2 diabetes noted with statins is at least partially explained by HMG-coenzyme
A reductase inhibition. We investigated vascular and metabolic phenotypes of different dosages of rosuvastatin in
hypercholesterolemic patients.
Methods: This was a randomized, single-blind, placebo-controlled, parallel study. Age, sex, and BMI were
matched among groups. Forty-eight patients were given placebo, and 47, 48, and 47 patients given rosuvastatin
5,10, and 20 mg, respectively daily during a 2 month treatment period.
Results: Rosuvastatin 5,10, and 20 mg dose-dependently and significantly improved flow-mediated dilation (34,
40, and 46%) after 2 months therapy when compared with baseline (P<0.001 by paired t-test) or when compared
with placebo (P<0.001 by ANOVA), and increased insulin (median % changes; 16, 20, and 20%, respectively)
and glycated hemoglobin levels (mean % changes; 2, 2, and 3%, respectively), and decreased adiponectin levels
(mean % changes; 3, 9, and 14%, respectively) and insulin sensitivity (mean % changes; 2, 3, and 4%, respectively) after 2 months therapy when compared with either baseline (all P<0.05 by paired t-test), or when compared
with placebo (P=0.006 for insulin, P=0.012 for glycated hemoglobin, P=0.007 for adiponectin, and P=0.002 for
insulin sensitivity by ANOVA).
Conclusions: Rosuvastatin treatment dose-dependently and significantly resulted in decreasing insulin sensitivity
and increasing ambient glycemia by reducing adiponectin levels and increasing insulin levels in hypercholesterolemic patients.
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P5.040
Encapsulated Methotrexate Nanoparticles Administration Enhances 5-aminolevulinic Acid-Mediated
Photodynamic Therapy of Neointimal Hyperplasia
Hossein Mehrad1, Alberto Foletti2, Mohammad Hossein Daghighi3, Mehdi Farhoudi4
1. Tabriz University of Medical Sciences, Neurosciences Research Center, Mehrad Research Lab, Tabriz, Iran, 2.
Italian National Research Council, Institute of Translational Pharmacology IFT, Rome, Italy, 3. Tabriz University of
Medical Sciences, Department of Radiology, Tabriz, Iran, 4. Tabriz University of Medical Sciences, Neurosciences
Research Center, Department of Neurosciences, Tabriz, Iran
Objective: Neointimal hyperplasia is an important clinical entity in vascular surgery because it limits the long-term
effectiveness of surgical and endovascular interventions. Neointimal hyperplasia is usually defined in an artery
as thickening of the intimal layer after an injury such as angioplasty, stenting or surgical repair. Neointimal hyperplasia is also used to describe the thickening of venous and prosthetic bypass grafts that leads to reduced lumen
diameter and flow and, ultimately, graft occlusion and thrombosis. In this study, we aimed to investigate low- level
blue laser- mediated photodynamic therapy on neointimal hyperplasia reduction accompanied by intravenous
lipid- based encapsulated methotrexate nanoparticles and 5- Aminolevulinic Acid administration in in the rat abdominal aorta model of neointimal hyperplasia stenosis.
Methods: Briefly, rats underwent perivascular severe cold injury using liquid nitrogen at the abdominal aorta (approximately 0.5 cm superior to the iliac bifurcation). After eight weeks, the histopathology results showed progressive smooth muscle cells proliferation in intimal layer, resulting in vessel wall thickening. Then treatment group
underwent photodynamic therapy with blue laser (λ= 417 nm, E= 130 J/cm2) accompanied intravenous lipidbased encapsulated methotrexate nanoparticles (10mg/kg) and 5- Aminolevulinic Acid (20mg/kg) administration.
Results: Results from B-mode ultrasonography and histopathology, showed a significant reduction in the mean
value for wall mean thickness and percentage of luminal cross-sectional area of stenosis at the stenotic region in
the treatment group compared with the other groups (P< 0.05). Moreover, cell morphology with electron microscopy showed apoptosis of the smooth muscle cells in intimal layer in the treatment group.
Conclusions: We successfully developed an experimental combined lipid- based encapsulated methotrexate nanoparticles and 5- Aminolevulinic Acid- mediated blue laser photodynamic therapy protocol for neointimal
hyperplasia reduction, wherein diagnostic B- mode ultrasound is combined with photodynamic therapy, with a goal
of increased safety.
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P5.041
B-mode Ultrasound-guided Focused-shock Wave Therapy Accompanied by Atorvastatin-loaded
Microbubbles Administration Improve Endothelial Dysfunction
Hossein Mehrad1, Ali Akbar Habibzadeh2, Magsoud Ali Habibzadeh2, Mehrdad Sadeghi Alamdari2
1. Tabriz University of Medical Sciences, Neurosciences Research Center, Mehrad Research Lab, Tabriz, Iran, 2.
Marand Hakiman Medical Imaging Center, Department of Radiology, Marand, Iran
Objective: The endothelium has a central role in the regulation of blood flow and pressure through continuous
modulation of vascular tone. This is primarily accomplished by timely and balanced production and release of
endothelial relaxing factors, namely, nitric oxide (NO), prostacyclin, or endothelium-derived hyperpolarizing factor,
as well as endothelium-derived contracting autacoids, such as endothelin-1, thromboxane A2, angiotensin II, or
superoxide anion. The healthy endothelial cells are essential for maintenance of vascular homeostasis involving
antioxidant, anti-inflammatory, pro-fibrinolytic, anti-adhesive, or anticoagulant effects. The aim of this study was
to evaluate the effects of ultrasound- guided focused- shock wave therapy accompanied by atorvastatin- loaded
microbubbles administration on endothelial dysfunction.
Methods: Briefly, New Zealand white rabbits underwent balloon dilatation (approximately 4 atm.) injury at the
right common carotid artery. Then arteries of the treatment group at lesion region, treated using repeated low level
focused- shock wave (10 Kv, 0.6 Hz, 25 Impulses) therapy accompanied by intravenous high- dose atorvastatin
(6mg/kg/day) - loaded PESDA (Perfluorocarbon Exposed Sonicated Dextrose Albumin) microbubbles administration. In order to evaluate endothelial-dependent relaxation, acetylcholine-mediated dilation (AMD) was measured
during the infusion of acetylcholine at a rate of 0.5 µg/kg/min and endothelial independent relaxation was evaluated by measuring nitroglycerin mediated dilation (NMD) during the infusion of nitroglycerin at a rate of 5 µg/kg/
min, wherein diagnostic ultrasound is combined with focused shock wave system, with a goal of increased safety.
Results: Results from ultrasonography showed significant differences in AMD between the treated and the
non-treated rabbits (p<0.05), whereas there were no significant differences in NMD between the treatment and
normal groups (p>0.05). Also, results from histopathology showed a significant reduction in the mean value for
macrophages density within the lesion in the treatment group compared with the non-treatment group (p<0.05).
No microscopic intimal lesions were seen in the normal and treated rabbits, but intimal thickening was observed in
the histological studies in the non-treated rabbits.
Conclusions: The inertial cavitation effect of microbubbles- induced by focused- shock wave therapy can cause
to enhance anti-inflammatory effect of high- dose atorvastatin, reduce the lesion macrophages and improve endothelial dysfunction via increasing endothelial nitric oxide synthase.
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P5.042
Treatment with Fibrates is Associated with Higher Lal Activity in Dyslipidemic Patients
Chiara Pavanello1, Adriana Branchi2, Guido Franceschini1, Laura Calabresi1, Monica Gomaraschi1
1. Centro Enrica Grossi Paoletti, Dip. Scienze Farmacologiche e Biomolecolari, Università degli Studi di Milano,
Milano, Italy, 2. Centro per lo studio e la prevenzione dell’Aterosclerosi, Fondazione IRCCS Cà Granda Ospedale
Maggiore Policlinico, Milano, Italy
Aim: Lysosomal acid lipase (LAL) is responsible for the hydrolysis of cholesteryl esters (CE) and triglycerides
(TG) within the lysosomes; generated cholesterol and free fatty acids (FFA) are released in the cytosol where they
can regulate their own synthesis and metabolism. When LAL is not active, as in case of genetic mutations, CE
and TG accumulate in the lysosomal compartment, while the lack of release of cholesterol and FFA in the cytosol
leads to an upregulation of their synthesis and VLDL secretion. Thus, LAL plays a central role in the intracellular
homeostasis of lipids.
Since there are no indications about the effect of different lipid-lowering agents on LAL activity, aim of the study
was to address the relationship between LAL activity and the type of lipid-lowering therapy in a cohort of dyslipidemic patients.
Methods: LAL activity was measured on DBS from 120 patients with hypercholesterolemia or mixed dyslipidemia.
Results: Among collected variables, LAL activity negatively correlated with LDL-cholesterol levels. When patients
were divided according to the type of lipid-lowering treatment, three main treatment categories were identified on
the base of similar LAL activity: patients untreated or taking only omega-3, patients taking statins with or without
ezetimibe or omega-3 and patients taking fibrates with or without statins or omega-3. LAL activity was significantly
different between the three groups, with patients taking fibrates showing the highest average activity, also when
adjusted for sex, age, BMI, lipid parameters, liver function and statin use. In a small subset of patients, LAL activity was measured before and after 3 months treatment with fibrates, showing a significant increase.
Conclusions: The use of fibrates is independently associated with higher LAL activity in dyslipidemic patients,
suggesting that the positive effects of PPAR-a activation on cellular lipid homeostasis can also include an improved LAL activity.
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P5.043
Alirocumab Add-on Therapy Versus Control in Individuals with Type 2 DM and ASCVD: ODYSSEY DMDYSLIPIDEMIA and DM-INSULIN
Kausik K. Ray1, Stefano Del Prato2, Dirk Müller-Wieland3, Bertrand Cariou4, Helen M. Colhoun5, Robert R. Henry6,
Francisco J. Tinahones7, Catherine Domenger8, Alexia Letierce9, Jonas Mandel9, 13, Rita Samuel10, Maja BujasBobanovic11, Lawrence A. Leiter12
1. Imperial Centre for Cardiovascular Disease Prevention, Department of Primary Care and Public Health, Imperial College, London, United Kingdom, 2. Department of Clinical and Experimental Medicine, University of Pisa,
Pisa, Italy, 3. Department of Internal Medicine I, University Hospital Aachen, Aachen, Germany, 4. l’institut du thorax, CHU Nantes, Nantes, INSERM, CNRS, UNIV Nantes, Nantes, France, 5. University of Edinburgh, Edinburgh,
United Kingdom, 6. University of California San Diego School of Medicine, and Center for Metabolic Research,
Veterans Affairs, San Diego Healthcare System, San Diego, CA, USA, 7. Department of Clinical Endocrinology
and Nutrition (IBIMA), Hospital Virgen de la Victoria, University of Málaga, CIBER Fisiopatología de la Obesidad y
Nutrición (CIBERobn), Instituto de Salud Carlos III, Málaga, Spain, 8. Sanofi, Gentilly, France, 9. Biostatistics and
Programming Department, Sanofi, Chilly-Mazarin, France, 10. Regeneron Pharmaceuticals, Inc., Tarrytown, NY,
USA, 11. Sanofi, Paris, France, 12. Li Ka Shing Knowledge Institute, St. Michael’s Hospital, University of Toronto,
Toronto, ON, Canada, 13. IviData Stats, Levallois-Perret, France
Objective: Individuals with diabetes often have high levels of atherogenic lipoproteins and cholesterol reflected
by elevated LDL-C, non-HDL-C, apoB, and LDL particle number (LDL-PN). Presence of ASCVD increases the
risk of future cardiovascular events. We evaluated efficacy and safety of the PCSK9 inhibitor alirocumab among
individuals with type 2 diabetes (T2DM), high LDL-C or non-HDL-C, and established ASCVD receiving maximally
tolerated statin in ODYSSEY DM-DYSLIPIDEMIA (NCT02642159) and DM-INSULIN (NCT02585778).
Methods: In DM-DYSLIPIDEMIA, individuals with T2DM and mixed dyslipidemia (non-HDL-C ≥100 mg/dL;
n=413) were randomized to open-label alirocumab 75 mg Q2W or usual care (UC) for 24 weeks, with UC options selected before stratified randomization. In DM-INSULIN, insulin-treated individuals with T2DM (LDL-C ≥70
mg/dL; n=441) were randomized in a double-blind fashion to alirocumab 75 mg Q2W or placebo for 24 weeks.
Alirocumab dose was increased to 150 mg Q2W at Week (W)12 if W8 LDL-C was ≥70 mg/dL (DM-INSULIN) or
non-HDL-C was ≥100 mg/dL (DM-DYSLIPIDEMIA).
Results: This analysis included 142 DM-DYSLIPIDEMIA and 177 DM-INSULIN individuals, including 95.1% and
86.4% with coronary heart disease, and 32.4% and 49.7% with microvascular diabetes complications, respectively. At W24, alirocumab reduced LDL-C, non-HDL-C, apoB, and LDL-PN from baseline versus control (Figure). This translated into a greater proportion of individuals achieving non-HDL-C <100 mg/dL (alirocumab/UC
[DM-DYSLIPIDEMIA]: 64.6%/23.8%; alirocumab/placebo [DM-INSULIN]: 65.4%/14.9%) and apoB <80 mg/dL
(75.1%/35.4% and 76.8%/24.8%, respectively) versus control at W24 (all P<0.0001). Pooling these studies, 66.4%
(alirocumab) and 67.0% (control) of individuals reported treatment-emergent adverse events, with urinary tract
infection (4.4%) being overall the most common. The adverse event pattern was similar in both groups.
Conclusions: Among individuals with T2DM and ASCVD who had high non-HDL-C/LDL-C levels despite maximally tolerated statins, alirocumab significantly reduced atherogenic cholesterol content and LDL-PN versus
control. Alirocumab was generally well tolerated.
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P5.044
AntimiR-148a Treatment Reduces Atherosclerotic Plaque Formation in Ldlr+/-Apobec1-/-ApoB100TG Mice
Noemi Rotllan, Xinbo Zhang, Alberto Canfran-Duque, Leigh Goedeke, Cristina M. Ramirez, Carlos FernandezHernando
Yale University, New Haven, CT, USA
In the last decade, microRNAs (miRNAs) have been demonstrated to play a critical role in regulating numerous
physiologic conditions, including the development of cardiovascular disease (CVD). We have recently developed
a high-throughput genome-wide screening assay to systematically identify miRNAs that regulate LDL receptor
(LDLR) activity in human hepatic cells. From this screen, we have characterized miR-148a as a negative regulator of LDLR expression and activity. Importantly, inhibition of miR-148a increases hepatic LDLR expression and
decreases plasma LDL-C in vivo. We also provide evidence that miR-148a regulates hepatic ABCA1 expression
and circulating HDL-C levels. Collectively, these studies uncover miR-148a as an important regulator of hepatic LDL-C clearance through direct regulation of LDLR expression, and demonstrate the therapeutic potential
of inhibiting miR-148a to ameliorate the elevated LDL-C/HDL-C ratio, a prominent risk factor for cardiovascular
disease. Therefore, we will further examine in depth whether miR-148a silencing attenuates the progression of
atherosclerosis. To this end, we used a pharmacological inhibition (LNA-miR-148a) in two different mouse models
during the progression of atherosclerosis. Ldlr-/- mice were use as an LDL-C independent mechanism and Ldlr+/Apobec1-/-ApoB100TG mice as a LDL-C dependent mechanism. Anti-miR-148a therapy significantly reduces the
progression of atherosclerosis in the Ldlr+/-Apobec1-/-ApoB100TG mice but not in the Ldlr-/- mice group. Thus, the
anti-atherogenic effects of miR-148a LNA occur through a LDL-C dependent mechanism.
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P5.045
Long-term Liver Safety of Lomitapide in Patients with Homozygous Familial Hypercholesterolemia: Threeyear Data from LOWER
Dominique Larrey1, James Underberg2, Christopher P. Cannon3, Lukas Makris4, Agnieszka Jurecka5, Dirk Blom6
1. CHU Montpellier, Montpellier, France, 2. NYU School of Medicine & NYU Center for Prevention of Cardiovascular Disease, New York, NY, USA, 3. Baim Institute for Clinical Research, Boston, MA, USA, 4. Stathmi, Inc., New
Hope, PA, USA, 5. Aegerion Pharmaceuticals, Cambridge, MA, USA, 6. University of Cape Town, Cape Town,
South Africa
Objective: The microsomal triglyceride transfer protein (MTP) inhibitor, lomitapide, has been associated with
asymptomatic transaminase elevations and liver-fat accumulation in a phase 3 clinical study of Homozygous Familial Hypercholesterolemia (HoFH). The Lomitapide Observational Worldwide Evaluation Registry (LOWER), is an
international, multicenter, observational registry, established to prospectively assess long-term safety and efficacy
of lomitapide. This analysis examines 3 years of data among patients enrolled in the registry.
Methods: As of March 1, 2017, 163 patients with mean age of 52.3 years were enrolled in the LOWER. Exposure
duration was up to 47.1 months, with 72.4% of patients receiving the drug for >12 months and 38% for 2-5 years.
Mean dose was 10 mg (range 5 mg QOD-40 mg QD). One hundred thirty-one (82.2%) patients were receiving at
least 1 lipid lowering medication therapy; 3 (1.8%) were undergoing apheresis only and 19 (11.7%) were receiving
both lipid lowering medication and apheresis at the start of lomitapide.
Results: The median time to elevated transaminases was 7.7 months. Elevated transaminases >3× ULN
(n=35, 22.3%) with data following escalation resolved spontaneously or after dose reduction or drug discontinuation. There has been no case with symptomatic hepatitis. Across the 3 years of the registry, only 7 of163 (4.3%)
patients had confirmed event of special interest of hepatic transaminase elevations resulting in discontinuation of
lomitapide.
Conclusions: The 3-year duration of LOWER afforded the opportunity to assess the effect of chronic MTP inhibition on liver safety. Our data confirm that lomitapide is associated with asymptomatic increase of transaminases,
however the percentages of ALT/AST increase are less than those reported in clinical trials. The reduction of lomitapide dose or temporary interruption was associated with resolution allowing the continuation of treatment. There
was no significant liver injury and no Hy’s law cases, including in patients receiving a combination with other lipid
lowering agents.

Table 1. Peak Transaminases (Peak ALT or AST by Time Period Elevation Category at Any Time Point
during Analysis Windows – Full Analysis Set), Cases of Hy’s Law and Hospitalizations due to LFT
elevations in Phase 3 clinical study and LOWER 3 Year data.
Time Point

Normal <3×
≥3× n (%)
ULN <5×
n (%) ULN
n (%)

≥5× <10×
ULN
n (%)

≥10x - ≥20x Hy’s Hospitalizations
Law* due to LFT
<20× ULN
ULN
elevations
n (%)
n (%)

Phase 3 Clinical
Study
Safety Phase 2628 weeks (N=23)

14 (61)

4 (17)

3 (13)

2 (9)

0 (0)

0

0

0

LOWER 3 Year
Baseline value
(N=143)

128
(89.5)

14
(9.8)

0

0

0

1 (0.7) 0

0

LOWER 3 Year
Any time point
after start of
treatment
(N=157)

54
(34.4)

68
(43.3)

25
(15.9)

8 (5.1)

0

2 (1.3) 0

0

*criteria: AST or ALT ≥ 3× ULN and bilirubin ≥ 2× ULN
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P5.046
LDL-C Therapeutic Target Attainment in Patients with Homozygous Familial Hypercholesterolemia treated
with Lomitapide
James Underberg1, Mariko Harada-Shiba2, Robert A. Hegele3, Peter A. McCullough4, Kenneth DiGioia5, Agnieszka
Jurecka5, Claudia Stefanutti6, Dirk Blom7
1. Medicine & NYU Center for Prevention of Cardiovascular Disease, New York, NY, USA, 2. National Cerebral
and Cardiovascular Center Research Institute, Osaka, Japan, 3. Robarts Research Institute, London, ON, Canada, 4. Baylor University Medical Center, Dallas, TX, USA, 5. Aegerion Pharmaceuticals, Cambridge, MA, USA, 6.
‘Sapienza’ University of Rome, Rome, Italy, 7. University of Cape Town, Cape Town, South Africa
Objective: Homozygous familial hypercholesterolemia (HoFH) is a rare genetic condition characterized by
extremely elevated LDL cholesterol (LDL-C) and markedly premature atherosclerotic cardiovascular disease
(ASCVD). Current guidelines suggested therapeutic goals for HoFH are <100 mg/dL in primary and <70 mg/dL in
secondary prevention. Unfortunately, most currently available lipid-lowering therapies show considerable limitations or are ineffective in the HoFH population. Lomitapide, an oral microsomal triglyceride transfer protein (MTP)
inhibitor, has been shown to lower LDL-C by approximately 50% in HoFH patients. To evaluate efficacy of lomitapide in attaining LDL-C therapeutic targets at least once in HoFH patients in clinical as well as post-marketing
studies.
Methods: We used the following data sources for this analysis: a) clinical studies (Phase 3 and extension trials)
b) post-marketing surveillance (Lomitapide Observational Worldwide Evaluation Registry (LOWER)) and c) postmarketing studies.
Results: In the Phase 3 study of lomitapide, 51% and 28% of patients reached LDL-C goal of <100mg/dL and
<70mg/dL, respectively by week 26. By week 78, 70% and 39% of patients achieved LDL-C goal <100mg/dL and
<70 mg/dL, respectively.
In the LOWER 3 Year Data Full Analysis Set, 68% and 42 % achieved LDL-C <100 mg/dL and <70 mg/dL, respectively with a median exposure duration of 21.7 months.
In a retrospective study of 15 Italian adults treated for ≥6 months, 60% and 47% of patients achieved LDL-C <100
mg/dL and <70 mg/dL respectively. This trend is present even at a lower dose of lomitapide, as observed in a
further Italian single center cohort.
Conclusions: Lomitapide represents a very helpful treatment option for HoFH patients who are otherwise unable to achieve LDL-C goals. Data from clinical trials and post-marketing studies show that lomitapide allows for
significant numbers of patients to achieve current therapeutic goals for LDL-C. This trend is apparent even with
lower doses of lomitapide.
Table 1. LDL-C Therapeutic Goal Attainment in patients with Homozygous Familial Hypercholesterolemia .
Data source

Study

Clinical
studies

Phase 3
(Cuchel et al, 2014)
Phase 3
(Cuchel et al, 2014)
Extension
Cuchel et al, 2013)
Extension
Blom et al, 2017)
Phase 3 Japanese
(Harada-Shiba et al,
2017)
LOWER 3 Year Data
Full Analysis Set (FAS)

Postmarketing
surveillance

Mean dose

Exposure
duration

45 .0 mg/day

26 weeks

Number LDL_C
of
therapeutic
patients target
<100 mg/dL*
29
51% (15/29)

40 .4 mg/day

78 weeks

23

70% (16/23)

39% (9/23)

42 .3 mg/day

126 weeks

19

68% (13/19)

47% (9/19)

40 .0 mg/day

246 weeks

19

74% (14/19)

58% (11/19)

18 .1 mg/day

56 weeks

9

67% (6/9)

33% (3/9)

162

68% (110/162)

42% (68/162)

15

60% (9/15)

47% (7/15)

7

57% (4/7)

N/A

10 mg/day

median 21 .7
months (range
0 .3-47 .1
months)
PostItalian cohort
19±13 .3 mg/day
mean 32 .3±29 .7
marketing
(D’Erasmo et al, 2017)
months
studies
(range 8-86
months)
Italian single center
31 .4 ± 15 .9
mean 7 .75 ±
cohort
mg/day
6 .36 months
(Stefanutti C et al, 2016)
(range 3-12
months)
*goal attainment defined as at any point during the treatment with lomitapide
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P5.047
Effects of Rosuvastatin Add-on Treatment on Hyperlipidemia in Non-diabetic Patients with Nephrotic
Syndrome Receiving Ethyl Icosapentate
Gen Yasuda, Sanae Saka, Akira Fujiwara, Nobuhito Hirawa
Yokohama City University, Yokohama, Japan
Objective: The frequency of hyperlipidemia is high in non-diabetic patients with nephrotic syndrome, but medications are limited for controlling lipid abnormalities, because when renal insufficiency advances, rhabdomyolysis
easily occurs with hyperlipidemia treatment. We evaluated the effects of rosuvastatin, one of the strong statins,
on hyperlipidemia in non-diabetic patients with primary nephrotic syndrome, whose lipid metabolism abnormalities
were not fully improved by ethyl icosapentate (EPA) monotherapy.
Methods: The protocol consisted of a 4-week run-in period with only EPA 1.8 g/day therapy and a rosuvastatin
add-on treatment phase for 48 weeks. Inclusion criteria for non-diabetic patients with nephrotic syndrome were
urinary albumin excretion>3.5g/day, hemoglobin A1c<6.0%, estimated glomerular filtration rate<60 mL/min/1.73
m,2 serum low-density lipoprotein (LDL) cholesterol levels higher than 140 mg/dL and triglyceride levels higher
than 150 mg/dL during the run-in period. Patients received from 2.5 to 5.0 mg rosuvastatin daily. Lipid parameters
and rhabdomyolysis-related indicators were measured at 0, 4, 8, 12, 24, and 48 weeks of treatment.
Results: Thirty-five patients (19 men and 16 women aged 46±8 years, estimated glomerular filtration rate 32±10
mL/min/1.73 m2) were enrolled in the study. Rosuvastatin significantly decreased (P<0.05) serum LDL cholesterol
levels from 188±59 to 132±29 mg/dL and apolipoprotein B levels from 155±40 to 119±25 mg/dL at 8 weeks and
maintained these parameters at lower levels during the study period. Rosuvastatin also significantly decreased
(P=0.02) serum triglyceride levels from 277±82 mg/dL at baseline to 166±56 mg/dL at 24 weeks and stabilized
thereafter. High-density lipoprotein (HDL) cholesterol concentrations did not change (P=0.47) from baseline (35±9
mg/dL) to 48 weeks of treatment (37±14 mg/dL). However, the LDL/HDL ratios decreased significantly (P=0.03)
from 3.0±0.9 to 2.1±0.7, which approached the target level of 2.0. During the rosuvastatin treatment period, indicators of rhabdomyolysis such as serum creatine kinase, aldolase, and myoglobin concentrations maintained at
similar levels (P>0.05) as compared to each obtained at 0 week.
Conclusions: Rosuvastatin improved serum triglyceride levels as well as the LDL/HDL ratios in non-diabetic
patients with nephrotic syndrome, without worsening rhabdomyolysis-related indicators, suggesting that coadministration of rosuvastatin and EPA is useful to control not only hypercholesterolemia but also hypertriglyceridemia in
non-diabetic patients with nephrotic syndrome.
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P5.048
A Pooled Analysis of Pemafibrate Phase II/III Clinical Trials Indicated Significant Improvement in Glycemic
and Liver Function-related Parameters
Koutaro Yokote1, 2, Shizuya Yamashita3, 4, 5, Hidenori Arai6, Eiichi Araki7, Hideki Suganami8, Shun Ishibashi9
1. Department of Diabetes, Metabolism and Endocrinology, Chiba University Graduate School of Medicine, Chiba,
Japan, 2. Department of Clinical Cell Biology and Medicine, Chiba University Graduate School of Medicine,
Chiba, Japan, 3. Department of Cardiology, Rinku General Medical Center, Osaka, Japan, 4. Department of Community Medicine, Osaka University Graduate School of Medicine, Osaka, Japan, 5. Department of Cardiovascular
Medicine, Osaka University Graduate School of Medicine, Osaka, Japan, 6. National Center for Geriatrics and
Gerontology, Aichi, Japan, 7. Department of Metabolic Medicine, Faculty of Life Sciences, Kumamoto University,
Kumamoto, Japan, 8. Clinical Data Science Department, Kowa Company, Ltd., Tokyo, Japan, 9. Division of Endocrinology and Metabolism, Department of Medicine, Jichi Medical University, Tochigi, Japan
Objective: Pemafibrate (K-877) is now approved as an antihyperlipidemic in Japan. It is a novel selective PPARα
modulator (SPPARMα) that can be administered in microgram doses. The high selectivity for PPARα and modulation of the receptor is intended to provide positive risk/benefit. Moreover, pemafibrate treatment was associated
with decrease in HOMA-IR as well as liver enzymes in clinical trials, and with amelioration of liver steatosis and
injury in nonalcoholic steatohepatitis model mice. We performed a pooled analysis of Phase II/III trials to investigate the effects of pemafibrate on non-lipid parameters, and in particular on glycemic and liver function-related
parameters.
Methods: Datasets from placebo-controlled Phase II/III trials with treatment periods of ≥12 weeks were combined. To include ≥100 patients in each group, placebo (PBO) and pemafibrate 0.1, 0.2 and 0.4 mg/day (twice
daily) cohorts (PEM0.1, PEM0.2 and PEM0.4, respectively) were pooled. Changes in non-lipid parameters from
baseline to Week 12 (LOCF, last observation carried forward) in the pemafibrate groups were compared with
PBO using an analysis of covariance model with the baseline value as a covariate. The proportion of patients with
abnormal baseline levels that improved after treatment was also examined.
Results: Data at Week 12 (LOCF) were obtained from 1253 patients (298, 127, 584 and 244 in PBO, PEM0.1,
PEM0.2 and PEM0.4, respectively). Table summarizes the changes in non-lipid parameters from baseline. Fibroblast growth factor 21 (FGF21) levels significantly increased in all pemafibrate groups compared with PBO. Similarly, fasting plasma glucose, fasting insulin, HOMA-IR, alanine aminotransferase (ALT), γ-glutamyltransferase
(γ-GT), alkaline phosphatase (ALP) and total bilirubin significantly improved, especially in patients with abnormal
baseline levels. The majority of patients with abnormal baseline aspartate aminotransferase (AST), ALT, γ-GT and
ALP levels shifted into normal range in a dose-dependent manner.
Conclusions: Pemafibrate treatment provided significant benefits in glycemic and liver function-related parameters.
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P5.048
Table Changes in glycemic and liver function-related parameters from baseline after treatment
Placebo

Pemafibrate (mg/day)
0.1

0.2

0.4

FGF21, pg/mL

-48.6 (129)

246.2 (121)***

221.7 (186)***

369.5 (172)***

Fasting plasma glucose, mg/dL

3.0 (297)

-1.7 (127)**

-2.6 (580)***

-4.6 (243)***

Baseline ≥126

-1.5 (83)

-7.2 (16)

-8.6 (160)*

-11.1 (62)*

Fasting insulin, mIU/L

0.4 (291)

-2.3 (126)**

-2.1 (572)***

-3.3 (240)***

Baseline ≥15

-5.5 (85)

-8.1 (27)

-6.7 (166)

-9.0 (55)

HOMA-IR

0.1 (291)

-1.0 (126)**

-0.7 (572)***

-1.3 (240)***

Baseline ≥2.5

-0.5 (189)

-1.7 (69)*

-1.2 (341)

-2.0 (142)**

AST, IU/L/37°C

0.63 (294)

0.42 (126)

-0.12 (578)

0.41 (241)

Baseline ≥40

-1.7 (43)

-2.8 (13)

-9.0 (84)*

-11.7 (32)**

ALT, IU/L/37°C

1.2 (298)

-3.3 (127)**

-7.3 (584)***

-7.6 (244)***

Baseline ≥45

-0.7 (78)

-4.7 (31)

-18.8 (151)***

-20.3 (64)***

γ-GT, IU/L/37°C

3.6 (298)

-24.9 (127)***

-31.3 (584)***

-37.3 (244)***

Baseline ≥80 in men, 30 in women

3.4 (112)

-54.2 (37)***

-61.2 (216)***

-80.3 (65)***

ALP, IU/L/37°C

-0.7 (298)

-52.6 (127)***

-70.4 (584)***

-84.7 (244)***

Baseline ≥325

-7.0 (24)

-103.5 (9)***

-130.8 (54)***

-146.3 (11)***

Total Bilirubin, mg/dL

0.007 (298)

-0.106
(127)***

-0.127 (584)*** -0.133 (244)***

Baseline ≥1.2

-0.252 (39)

-0.436 (13)*

-0.438 (58)**

LS mean (n). * p<0.05, ** p<0.01, *** p<0.001 vs Placebo by analysis of covariance.
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P5.049
Long-term Pemafibrate Treatment Was Well Tolerated in Patients with Dyslipidemia Including Those with
Kidney Dysfunction
Koutaro Yokote1, 2, Shizuya Yamashita3, 4, 5, Hidenori Arai6, Eiichi Araki7, Hideki Suganami8, Shun Ishibashi9
1. Department of Diabetes, Metabolism and Endocrinology, Chiba University Graduate School of Medicine, Chiba,
Japan, 2. Department of Clinical Cell Biology and Medicine, Chiba University Graduate School of Medicine,
Chiba, Japan, 3. Department of Cardiology, Rinku General Medical Center, Osaka, Japan, 4. Department of Community Medicine, Osaka University Graduate School of Medicine, Osaka, Japan, 5. Department of Cardiovascular
Medicine, Osaka University Graduate School of Medicine, Osaka, Japan, 6. National Center for Geriatrics and
Gerontology, Aichi, Japan, 7. Department of Metabolic Medicine, Faculty of Life Sciences, Kumamoto University,
Kumamoto, Japan, 8. Clinical Data Science Department, Kowa Company, Ltd., Tokyo, Japan, 9. Division of Endocrinology and Metabolism, Department of Medicine, Jichi Medical University, Tochigi, Japan
Objective: Pemafibrate (K-877) is now approved as an antihyperlipidemic in Japan. It is a novel selective PPARα
modulator (SPPARMα) that can be administered in microgram doses. The high selectivity for PPARα and modulation of the receptor is intended to provide positive risk/benefit. The objectives of this study were to evaluate the
long-term efficacy and safety of pemafibrate in patients with dyslipidemia and with varying degrees of renal function, in order to determine the safety of enrolling patients with kidney dysfunction.
Methods: This was a Phase III multicenter open-label long-term study. Patients with fasting serum triglyceride
levels ≥150 and <500 mg/dL received 0.2 mg/day pemafibrate (twice daily) for 52 weeks. The dose could be increased to 0.4 mg/day (twice daily) after 12 weeks if triglyceride levels were ≥150 mg/dL. To examine the efficacy
and safety profiles of pemafibrate by renal function, patients were categorized into four cohorts based on estimated glomerular filtration rate (eGFR, mL/min/1.73m2): <45, ≥45 and <60, ≥60 and <90, and ≥90. Patients requiring
hemodialysis were included in a separate cohort.
Results: Pemafibrate was administered to 189 patients (3 on hemodialysis and 15, 27, 123, and 21, respectively,
in the renal-function categories defined above). Triglyceride concentrations significantly decreased during 52
weeks independent of baseline renal function (-42.3%, -52.0%, -45.8%, and -41.4%, respectively). HDL-C levels
at baseline were lowest in patients with eGFR<45 (36.4 mg/dL), and HDL-C markedly increased to 46.4 mg/dL
after 52 weeks. The incidence of any adverse event was 86.7%, 92.6%, 78.9%, and 81.0%, respectively, and the
proportion of patients with creatine phosphokinase levels that exceeded 2.5 times the upper limit of normal range
was 6.7%, 3.7%, 6.5%, and 4.8%, respectively, in each cohort, showing no association with severity of renal
dysfunction. eGFR in each cohort showed no change during 52 weeks except for a slight reduction from 99.6 at
baseline to 91.8 after 8 weeks in those with eGFR ≥90.
Conclusions: Pemafibrate treatment for 52 weeks was generally well tolerated and ameliorated atherogenic lipid
profiles in a broad spectrum of patients, including those with kidney dysfunction.
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P5.050
Trial Progress of Aerobic Exercise-based Cardiac Rehabilitation in Chinese Patients with Atherosclerotic
Heart Disease
Richard Cao1, Yi Hong2, Hongchao Zheng1, Qing Li1, Qiongyao Mi3, Jian Yang1
1. Shanghai Xuhui Central Hospital, Shanghai, China, 2. The First Rehabilitation Hospital of Shanghai, Shanghai,
China, 3. Shanghai University, Shanghai, China
Objective: The purpose of this study is to assess parameter changes of cardiopulmonary exercise capacity and
cardiovascular biomarkers after aerobic exercise-based cardiac rehabilitation (CR) in Chinese patients with atherosclerotic heart disease.
Methods: Consecutive patients with atherosclerotic heart disease were screened for recruitment to participate in
an 8-week aerobic exercise-based CR program in a Shanghai regional hospital between June 2016 and December 2017 (Trial #: ChiCTR-IPR-17010556). Eligible participants were randomly divided into the exercise intervention group or the control group. Cardiopulmonary exercise test (CPET) was performed and the blood plasma was
collected for biomarker testing before and after the CR program.
Results: Two hundred and eighty-four patients were screened and 19 participants were enrolled in the CR
program to reach a recruitment rate of 6.7%. Clinical parameters, such as resting heart rate, heart rate reserve,
exercise intensity, anaerobic threshold, metabolic equivalent, improved significantly (p<0.05) only in exercise
intervention group with targeted intensity but not in control group after CR. Moreover, after adjustment for baseline
data, the blood biomarker copeptin, which can be immunologically tested with ease and therefore be used as a
vasopressin surrogate, improved significantly (p<0.05) in exercise intervention group post-CR meanwhile other
biomarkers pentraxin-related protein 3 and phosphodiesterase 9A did not differ before and after CR.
Conclusions: Out results demonstrate that aerobic exercise-based CR as a secondary prevention is effective for
patients with atherosclerotic heart disease. Furthermore, CR improves not only cardiopulmonary parameters but
also the laboratory biomarker copeptin. It suggests that biomarkers, which are more practical and less expensive
than CPET, may be utilized to evaluate CR effectiveness in the future.
Funding: This study is supported by National Natural Science Foundation of China (RYC: 81672260), Shanghai
Municipal Commission of Health and Family Planning (HZ: ZK2015A30 and JY: ZK2015A29).
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P5.051
Carotid Atherosclerosis and Cerebral Small Vessel Disease: Preliminary Results from the Canadian
Atherosclerosis Imaging Network Project 1
Joel Ramirez1, Navneet Singh1, Sabrina Adamo1, Maged Goubran1, Vivekanandan Thayalasuthan1, Bowen
Zhang1, Jean-Claude Tardif2, Sandra E. Black1, Alan R. Moody1
1. Sunnybrook Health Sciences Centre, Sunnybrook Research Institute, and the University of Toronto, Toronto,
ON, Canada, 2. Montreal Heart Institute Research Centre, University of Montreal, Montreal, QC, Canada
Introduction: Given the burden of vascular disease in Canada, CAIN1 is a pan-Canadian multicentre brain and
carotid imaging project focused on understanding the natural history of carotid disease and effect on cerebrovascular outcomes. CAIN1’s central objective is the translation of imaging innovations into clinical practice aimed
at cardiac and neurological diseases. We describe preliminary brain and carotid imaging association results from
a cross-section of n=291 baseline participants with non-surgical carotid disease.
Methods: Structural brain MRI (3T) was analyzed using SABRE-Lesion Explorer to obtain left and right hemisphere measures of cerebral small vessel disease (SVD): periventricular and deep white matter hyperintensities
(pWMH, dWMH), and lacunar infarcts. Additionally, MRI-based measures of left and right carotid atherosclerosis
include: lumen volume, lipid-rich necrotic core volume (LRNC), calcified tissue, vessel wall volume, intraplaque
hemorrhage volume (IPH), fibrous cap volume, ulcer, lumen min/max, and stenosis (%). Multiple linear regression using backwards elimination of non-significant variables was used to examine associations between neuroimaging and carotid measures for each hemisphere. Brain volumetrics were head-size corrected and normalized
due to skewed non-normal distributions.
Results: For the left hemisphere, regression results revealed the following associations: pWMH with lumen
volume (p=0.002), and lacunes with vessel wall volume (p=0.037). For the right hemisphere, regression results revealed the following associations: pWMH with lumen (p<0.0001), and lacunes with vessel wall volume (p=0.009).
No significant associations were observed with dWMH. As expected, age was a significant predictor of all neuroimaging measures.
Discussion: In summary, results suggest that bilateral periventricular SVD (indicative of venous collagenosis)
is associated with carotid measures of the lumen, while lacunar infarcts are associated with vessel wall volume.
These preliminary results based on a cross-section of CAIN1 study participants suggest a potential relationship
between carotid atherosclerosis and end-organ SVD.
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P5.052
Pemafibrate Minimally Affected the Systemic Exposure of Statins, and Vice Versa, in Healthy Male
Volunteers
Neil Hounslow1, Hideki Suganami2, Mitsumasa Nakamura2
1. Kowa Research Europe, Ltd, Wokingham, United Kingdom, 2. Kowa Company, Ltd., Tokyo, Japan
Objective: Pre-statin-era fibrates reduce triglyceride and increase high-density lipoprotein cholesterol concentrations, and have been found to act through peroxisome proliferator-activated receptor α (PPARα). Only gemfibrozil
has been shown to reduce cardiovascular event rates, but inhibits the metabolism of statins and increases the risk
of myopathy. K-877 (pemafibrate) has been chosen for development as a novel highly selective PPARα modulator (SPPARMα) with efficacy at microgram doses. The selectivity for, and modulation of, PPARα is intended to
improve drug benefit-risk. To examine the potential of combination therapy with statins, drug-drug interaction trials
have investigated the pharmacokinetics of pemafibrate with each of 6 statins.
Methods: Four studies with an open-label, randomized, 6-sequence, 3-period crossover design were conducted
to examine interactions between pemafibrate 0.4 mg/day (twice daily) and pitavastatin 4 mg/day (n=18) (K-87705), atorvastatin 20 mg/day (n=18) (K-877-06), rosuvastatin 20 mg/day (n=24) (K-877-08), and pravastatin 20 mg/
day (n=18), fluvastatin 60 mg/day (n=18), and simvastatin 20 mg/day (n=19) (K-877-18). Healthy male volunteers
were randomly assigned to treatment for 7 days of each treatment period, then washed out for 7 days or more
before the administration of the alternate drug, or the combination of treatments. Pharmacokinetic parameters
of pemafibrate and each of the statins administered alone were compared with those during coadministration of
pemafibrate and statin.
Results: There was no effect on the systemic exposure of pemafibrate when dosed in combination with any
statin. There was no clinically important increase in the systemic exposure of any of the statins although the systemic exposure of simvastatin was reduced by about 15% and its open acid form by about 60%.
Conclusions: None of the statins had any effect on the pharmacokinetics of pemafibrate during these studies,
and although the statin doses are more typical of those used in Japan, higher doses are not likely to have a greater effect. Maximum therapeutic doses of pemafibrate did not increase the exposure to statins, and the reduced
exposure of the acid form of simvastatin is not likely to be associated with a lack of efficacy. These studies suggest that pemafibrate can be safely coadministered with statins, a finding supported by large-scale clinical trials.
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P5.053
Pemafibrate Has High Bioavailability and is Principally Excreted via the Liver
Neil Hounslow1, Stuart Mair2, Hideki Suganami3, Mitsumasa Nakamura3
1. Kowa Research Europe, Ltd., Wokingham, United Kingdom, 2. Quotient Sciences, Nottingham, United Kingdom, 3. Kowa Company, Ltd., Tokyo, Japan
Objective: Fibrates reduce triglyceride and increase high-density lipoprotein cholesterol concentrations and act
through peroxisome proliferator-activated receptor α (PPARα). Fenofibrate, the most commonly used, is mainly
eliminated in urine and has restrictions of use in patients with renal dysfunction. K-877 (pemafibrate) has been
chosen for development as a novel highly selective PPARα modulator (SPPARMα) with efficacy at microgram
doses. The selectivity for, and modulation of, PPARα is intended to improve drug benefit-risk. The metabolism and
absolute bioavailability of pemafibrate were determined using an efficient integrated radiolabeled study design.
Methods: Eight healthy male volunteers completed 2 phases: First, a single oral dose of 200 μg pemafibrate (targeted therapeutic dose) was administered with a 2 μg [14C]-pemafibrate microtracer dose (<10 kBq, 270 nCi) by
intravenous infusion. The plasma microdose concentrations were determined using accelerator mass spectrometry. Absolute bioavailability was determined by comparing systemic exposure following iv and oral doses. Following a 3-day wash-out, a single oral dose of 800 μg [14C]-pemafibrate (<4.48 MBq, 121 μCi) was administered and
the metabolite profile was determined with the route and rates of excretion, and distribution to blood cells, over 7
days.
Results: The absolute bioavailability of pemafibrate was 61.5%. An average of 87.8% of administered radioactivity was recovered following oral administration of 800 μg [14C]-pemafibrate (14.5% from urine and 73.3% from
faeces). Nearly all urine recovery occurred within 24h after dosing, whereas only half the faecal recovery was
achieved within 72h; overall about half the dose was recovered within the first 48h. Comparisons of plasma and
whole blood radioactivity indicated limited distribution of radioactivity to blood cells. Based on individual estimates
of AUC0-t, approximately 24% to 35% of total radioactivity in the plasma was parent [14C]-pemafibrate but only 2
subjects had detectable urine concentrations of pemafibrate (<0.5% of administered radioactivity). Three major
metabolites were identified in plasma and, with a glucuronide form of one of them, in urine.
Conclusions: Pemafibrate has high bioavailability and is almost exclusively excreted via the liver, suggesting potential clinical utility in patients with impaired renal function. There is extensive metabolism, but most labelled drug
and metabolites are excreted through the liver.
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P5.054
Treatment with Volanesorsen (VLN) Reduced Triglycerides and Pancreatitis in Patients with FCS and
sHTG vs Placebo: Results of the APPROACH and COMPASS Studies
Andres Gelrud1, Andres Digenio2, Veronica J. Alexander3, Karren R. Williams2, Andrew Hsieh2, Ionna GouniBerthold4, Eric Bruckert5, Erik Stroes6, Richard Geary3, Steven Hughes3, Sotirios Tsimikas3, Daniel Gaudet7
1. Gastro Health and Baptist Health South Florida’s Miami Cancer Institute, Miami, FL, USA, 2. Akcea Therapeutics, Inc, Cambridge, MA, USA, 3. Ionis Pharmaceuticals, Carlsbad, MA, USA, 4. University of Cologne, Cologne,
Germany, 5. Institut E3M et IHU Cardiométabolique (ICAN), Paris, France, 6. Academic Medical Center, Amsterdam, Netherlands, 7. Université de Montréal, Chicoutimi, QC, Canada
Objective: To evaluate if volanesorsen, an antisense inhibitor of apoC-III, reduced pancreatitis in patients with
FCS and severe HTG (sHTG) participating in two Phase 3 trials.
Methods: Two Phase3 trials evaluated the effect of volanesorsen on TG reduction and AP risk in patients with
FCS or sHTG. The APPROACH study included 67 FCS patients (66 received study drug) with fasting TGs ≥750
mg/dL randomized 1:1 to 52 weeks of weekly VLN (300mg) or placebo (PBO). The COMPASS study included 114
sHTG patients (113 received study drug) with fasting TG ≥500 mg/dL randomized 2:1 to volanesorsen or PBO
weekly for 26 weeks. Endpoints included percent reduction in plasma TGs at 13 weeks and treatment-emergent
pancreatitis.
Results: Results from COMPASS & APPROACH combined showed a significant reduction (p=0.0185) in pancreatitis (1 event in 1 patient in volanesorsen group; 9 events in 6 patients in PBO group). Also, in APPROACH,
patients with ≥2 episodes of pancreatitis in the 5 years before randomization suffered no attacks in the study
treatment period (p=0.02). In APPROACH, TGs at month 3 decreased by 77% in volanesorsen group (n=33)
and increased by 18% in PBO group (n=33) (p<0.0001). In COMPASS, volanesorsen decreased TGs by 73%
(p<0.0001) (n=75) after 3 months, compared with 2% decrease in PBO (n=38). The most common AE with VLN
was injection site reactions (percent of injections with at least one LCRIS: 12% FCS/24% sHTG). Declines in
platelet counts led to 5 early terminations in APPROACH, 2 of which had platelets <25,000/µl; platelet counts recovered to normal after volanesorsen stopped. There were no serious platelet events in COMPASS, but 1 potentially related SAE reported as serum sickness occurred 2 weeks after the last study dose.
Conclusions: Volanesorsen treatment reduced TGs and consequent AP risk in FCS and sHTG patients.
Funding for COMPASS and APPROACH studies was provided by Ionis Pharmaceuticals/Akcea Therapeutics.
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P5.055
Complete Regression of Xanthomata in 2 Years Old Girl with Homozygous Beta-sitosterolemia Treated
with Ezetimibe 5mg/day
Andrey Susekov, Ludmila Yakovleva, Shamil Abdullaev
Academy for Postgraduate Continues Medical Education, Central Clinical Hospital, Russian Academy of Science,
Moscow, Russia
Objective: Beta-sitosterolemia (BS) is a rare autosomal-recessive monogenic lipid disorder, with elevation of
LDL-cholesterol and plant sterols sitosterol and camposterol due to genetic defects of ATB-binding Cassette
transporters ( ABCG5 or ABCG8). Phenotypically these patients demonstrate clinical features of familial hypercholesterolemia. Statins almost have no effect on plant sterols, but patients with BS usually well respond to
ezetimibe.
Methods: We demonstrate our first experience of complete regression of xanthomata in 2 years old child with
DNA-confirmed BS treated with ezetimibe 5 mg/day over 6 months. Initial examinations of patient I,M, in December 2015 revealed extensive yellow -orange xanthomatosis in the buttocks, both wrists and knees, right elbow,
tailbone and in both legs. Pre-treatment LDL cholesterol level varied greatly and was stabilized around 4.0 mmol/l
(155 mg/dl) on low-cholesterol/sterol diet. Secondary causes of hyperlipidemia were ruled out. There were no
family history of hyperlipidemia or early onset of CVD in 1st degree relatives.
Results: Diagnosis of BS was initially made by phenotype and then confirmed by DNA test (mutation in ABCG8
transporter chr2:44102511T>C, rs769576789, frequency of mutation 0.0108%). Treatment with ezetimibe 5 mg
a day was started in November 2016 and now continues. There were no significant changes in lipids, liver function tests, CK, glucose, creatinine and hemoglobin over 6 months. Total and LDL-C levels averaged as 5.1 mmol/l
(198 mg/dl) and 3.32 mmol/l (129 mg/dl), subsequently. Hemoglobin level increased from 98 to 123 g/l. Latest
clinical chemistry results was normal (total cholesterol 131 mg/dl, trigs- 31 mg/dl, AST-16.6 IU/l, ALT-29.4IU/l. After
2 months of treatment xanthomata disappeared at the right elbow areas, both wrists and completely disappeared
after 6 month of therapy.
Conclusions: We demonstrated the first case of rapid complete regression of xanthomata in 2 years old girl with
homozygous BS treated with ezetimibe 5 mg/day over 8 months. Further long-term follow up is needed to assess
efficacy and safety this treatment modality in small children with beta-sitosterolemia.
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P5.056
Influence of Diet with Low Glycemic Index on Lipid Spectrum in Patients with Ischemic Disease of the
Heart
Anis Alyavi, Baxrom Alyavi, Jamol Uzokov, Djamshid Payziev
Republican specialized scientific practical medical center of therapy and medical rehabilitation, Tashkent, Uzbekistan
Objective: Correction of lipid spectrum including reduction of triglyceride and low-density lipoprotein-cholesterol
(LDL-C) is one of the key features in the management of patients with ischemic disease of the heart. Aim of this
study was to assess the influence of the diet with low glycemic index on lipid profile in patients with ischemic disease of the heart.
Methods: This study was conducted from 2016 June till 2017 August enrolling with 200 subjects (male=48; aged
39-73 year; mean age 58.4±12.0 year ;) with ischemic disease of the heart. The patients randomly divided into
two groups by 100. In the first group patients were assigned low glycemic diet and in second (control) group
patients were advised to continue their routine diet during the 3 months on the background of standard therapy.
Laboratory and instrumental data were obtained at baseline and after the 12 weeks of the intervention.
Results: There were no statistically differences in biochemical data between two groups at their baseline characteristics. Low glycemic diet had a positive impact on LDL-C (from 141.8±42.0 to 85.4±30.6 mg/dL (Group-1)
vs. 139.5±32.6 to 120.4±29.8 mg/dL, (Group-2); P<0.05), triglyceride (from 224.8±34.6 mg/dL to 172.1±30.2 mg/
dL vs. from 216.4±29.8 mg/dL to 192.2±27.6 mg/dL; P=0.01) compared to those patients who used their routine
diet. However, very low lipoprotein-cholesterol (VLDL-C, from 35.2±4.6 to 31.8±3.8 mg/dL vs. from 34.5±5.0 to
32.4±4.6 mg/dL, P>0.05) and high density lipoprotein-cholesterol (HDL, 40.1±11.8 mg/dL to 43.2±11.6 mg/dL vs.
from 37.9±10.5 to 39.6±9.8 mg/dL (P>0.05) were not changed significantly with low glycemic diet. A strong positive correlation was observed between the glycemic index and LDL-C (mg/dL), (r = 0.81; p = 0.02) and between
glycemic index and triglyceride (mg/dL), (r = 0.76; p = 0.04) in the first group compared to the control group.
Conclusions: Low glycemic diet improves lipid profile by reducing LDL-C and triglycerides in patients with ischemic disease of the heart and superior to control lipid profile in those patients compared with the routine diet.
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P5.057
Effects of Selenium Supplementation on Expression of SEPP1 in Subjects with T Metabolic Syndrome
and History of CVD: a Double-blind Randomized Controlled Trial
Mojgan Gharipour1, Masoumeh Sadeghi1, Mehrdad Behmanesh2, Mansour Salehi3
1. Cardiovascular Research Institute, Isfahan, Iran, 2. Faculty of Biological Sciences, Tarbiat Modares University,
tehran, Iran, 3. 5. Department of Genetics and Molecular Biology Medical School, Isfahan University of Medical
Sciences, Isfahan, Iran
Objective: Selenoprotein P (SePP), a major selenium transport protein, is involved in protection against diseases.
The present study for the first time investigates the effect of selenium supplementation on plasma selenium and
expression of SEPP1 in mRNA and Protein levels based on MetS, suffering from coronary artery diseases.
Methods: In this double blind randomized clinical trial, 160 patients with angiographically documented stenosis
more than 75% in each vessel were enrolled. Patients received either 200 mg selenium yeast tablets or placebo
tablets orally after a meal, once daily for 60 days. Selenium and SePP1 products in mRNA and protein levels were
determined before and after study.
Results: From the initial 160 participants, 145 subjects (71 MetS-affected individuals, 74 MetS unaffected individuals) entered into this study. Comparing selenium and placebo groups, no significant percentage changes of
plasma selenium, ΔCt SEPP1 and SePP were shown (P>0.05). Moreover, besides a significant difference for the
expression of SePP in the Selenium group compared to its baseline level (P<0.05), no other significant differences were revealed for plasma selenium and ΔCt SEPP1 after intervention in both groups (P>0.05).
Conclusions: In our study, selenium supplementation does not affect plasma selenium, mRNA and protein level
of SePP in either of non-MetS and MetS groups after two months’ intervention besides a significantly increase of
SePP in the MetS. This trial suggests further studies to investigate a long-term use of selenium supplementation
and the effect of SePP increase on MetS as a potential therapeutic effect.
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P5.058
Is Selenium Supplementation Knockdown the Expression of SEPS1 in Patients with Metabolic Syndrome
and History of Cardiovascular Disease?
Mojgan Gharipour, Mansour Salehi, Masoumeh Sadeghi, Mehrdad Behmanesh, Rokhsareh Iranipour
Cardiovascular Reseah Institiute, Isafahan University of Medical Science, Isfahan, Iran
Objective: Metabolic Syndrome (MetS) consider as one of the most important risk factors for cardiovascular
disease(CVD). Concerning previous studies, selenium supplement could improve the level of some selenoproteins. This trial designed to evaluate the changes in the SelS after selenium supplementation in mRNA and protein levels in CVD patients with MetS.
Methods: This study is a single-center; double blind, placebo-controlled, randomized clinical trial which is done
between 2014 to 2016 in Isfahan, Iran. Totally, 160 patients with documented coronary artery disease that confirmed by angiography enrolled in the study. para-clinical and clinical measurement, selenium, mRNA and protein
measurement before and after intervention was done.
Results: There are no significant differences between demographic and socioeconomic characteristics and
clinical and paraclinical parameters. No significant differences exist between nutritional habits in receiving nutritional selenium sources in the study groups. The level of selenium has no significant difference before (1.14±0.46,
1.37±0.34) and after (1.16±0.2 and 1.37±0.29, P=0.81) intervention in both non-MetS and MetS groups. The
expression of both VIMPI and VIMPII decreased after intervention by selenium in the non-MetS and MetS groups
but the decrement in the VIMPI was significant. In addition, compression between amounts of the level of SelS
before and after intervention in non-MetS and MetS groups.
Conclusions: This novel finding provides preliminary evidence for a role of SEPS1 in the MetS and CVD. Improve the level of SelS in the MetS subjects so regarding possible role of SelS in the expression on pro-inflammatory cytokines, we suggest to find a new therapeutic strategy for improvement the function of SelS in the subjects
with MetS.
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P5.059
Non-invasive Evaluation of Atherosclerotic Coronary Artery disease in Diabetic Patients by Current
Functional and Anatomical Imaging Modalities
Abdou Elhendy
Marshfield Clinic, Marshfield, WI, USA
Objective: Diabetes mellitus is a major risk factor for atherosclerotic coronary artery disease and adverse cardiovascular outcome. Coronary artery disease is often silent or may present with atypical symptoms due to autonomic neuropathy and therefore, many patients with minimal or no symptoms remain at high risk. The aim of this
review is to discuss the role of cardiovascular imaging modalities in the diagnosis and risk stratification of coronary artery disease in diabetic patients.
Methods: We reviewed current literature of original studies on diagnosis and risk stratification of coronary artery
disease in diabetic patients by stress and anatomical non-invasive imaging.
Results: In patients who are able to exercise, a normal stress echocardiogram identifies patients at low risk. The
pattern of multi-vessel abnormality is associated with a dramatic increase in cardiac events with approximately a
third of these patients developing cardiac death and non -fatal myocardial infarction within a few years after the
test. Myocardial contrast imaging during dobutamine stress test is a promising tool and offers improved sensitivity
at submaximal heart rate and allows incremental risk assessment.
Myocardial perfusion imaging with radionuclide techniques is widely used and has a well established diagnostic
and prognostic value. However, even after a normal study, diabetic patients remain at higher of cardiac events
compared to non diabetic patients with a normal imaging study. The low risk warrantee period after a normal
imaging study is shorter in diabetic versus non diabetic patients which necessitate closer follow up of high risk
patients. Coronary calcium scoring is useful in detecting early phase of atherosclerosis and provides objective
information to predict cardiac events.
CT angiography may serve as a gate keeper for invasive angiography with a high sensitivity in patients with
equivocal or non-feasible stress test. Prognostic value is established, but information is largely influenced by early
revascularization. Limitations include artifacts, irradiation and risk of contrast nephropathy.
Conclusions: In patients with diabetes mellitus, a comprehensive assessment of the advantages and limitations
of stress and functional imaging techniques can provide guidance for risk stratification, implementation of aggressive preventive therapy and selection of those who may benefit from coronary revascularization.
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P5.060
Activatable Magnetic Resonance Nanosensor as a Potential Imaging Agent for Detecting and
Discriminating Thrombosis
Hang T. Ta
University of Queensland, Brisbane, QLD, Australia
Objective: The early detection and accurate characterization of life-threatening diseases such as cardiovascular
disease and cancer are critical to the design of treatment. Knowing whether or not a thrombus in a blood vessel
is new (fresh) or old (constituted) is very important for physicians to decide a treatment protocol. Non-invasive
differentiation between old and fresh thrombi would be of clinical importance to estimate the risk for embolization
and the necessity of anticoagulation.
Methods: We have designed smart MRI nano-sensors that can detect, sense and report the stage or progression
of cardiovascular diseases such as thrombosis. The nanosensors were functionalized with fibrin-binding peptide
to specifically target thrombus and were also labelled with fluorescence dye to enable optical imaging.
Results: We have demonstrated that our nanosensors were able to switch between T1 and T2 signal depending
on thrombus age or the presence or absence of thrombin at the thrombus site. The nano-sensor exhibits T2 effect
in the absence of thrombin (dark signal), while it shows T1 effect in the presence of thrombin (bright signal). Since
thrombin enzyme is only present in the fresh/new thrombi and absent in the old/aged ones, the nano-sensor is
activated by thrombin and shows T1 effect on the fresh thrombi while it is non-activated and shows T2 effect on the
old ones.The developed nanosensors appeared to be non-toxic when tested with Chinese Hamster Ovarian cells
within the tested concentrations.
Conclusions: Our data shows that these MRI nano-sensors are able to image and distinguish between fresh and
old thrombi. This is a “one stop shopping” approach where a single imaging agent can be used to identify and
classify thrombus throughout the body. The potential use of these nano-sensors is beyond cardiovascular disease
and can also be applied for cancer detection.
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P5.061
Treatment of Very Preterm Preeclampsia via Heparin-mediated Extracorporeal LDL-precipitation
Apheresis: the Freiburg Preeclampsia H.E.L.P.-Apheresis Study
Karl Winkler1, Christine Contini1, Brigitte König1, Bärbel Krumrey1, Gerd Pütz1, Stefan Zschiedrich2, Ulrich Pecks3,
Dimitra Stavropoulou4, Heinrich Prömpeler5, Mirjam Kunze5, Filiz Markfeld-Erol5
1. Institute of Laboratory Medicine, University Medical Center Freiburg, Freiburg, Germany, 2. Reanal Division,
Department of Medicine, University Hospital Freiburg, Freiburg, Germany, 3. Department of Gynecology and
Obstetrics, University Hospital Schleswig-Holstein Campus Kiel, Kiel, Germany, 4. Department of Neonatology,
Children’s Hospital, University of Freiburg, Freiburg, Germany, 5. Department of Gynecology and Obstetrics, University Medical Center Freiburg, Freiburg, Germany
Objective: The anti-angiogenetic factor soluble Fms-like tyrosine kinase-1 (sFlt-1) is causative in the pathogenesis of preeclampsia (PE) and specific removal of sFlt-1 via dextran sulfate cellulose (DSC)-apheresis was
suggested as cure to allow prolongation of pregnancy in preterm PE. However, in addition a deranged lipoprotein
metabolism may impact endothelial and placental function in PE. Lipoprotein-apheresis by heparin-mediated
extracorporeal LDL-precipitation (H.E.L.P.) was previously applied and has been shown to alleviate symptoms in
PE. This clinical trial reevaluates the clinical efficacy of H.E.L.P.-apheresis in PE considering sFlt-1.
Methods: Open pilot study assessing the prolongation by H.E.L.P.-apheresis in 6 women (30-41 years) with
very preterm PE (24+4 to 27+0 gestational weeks (GW)) (NCT01967355) compared to a historic control-group
matched for GW at admission (<28 GW; n=6). Clinical outcome of mothers and babies, and pre- and post
H.E.L.P.-apheresis levels of sFlt-1and PlGF were monitored.
Results: In apheresis patients (2-6 treatments), average time from admission to birth was 15.0 days (6.3 days in
controls; p=0.027). Lung maturation was induced in all treated cases, and all children were released in healthy
condition. Apheresis reduced triglycerides and LDL-cholesterol by more than 40%. Although H.E.L.P.-apheresis
induced a transient sFlt-1-peak baseline levels did not change and rather stabilized sFlt-1 levels at pre-apheresis
levels throughout treatments, with sFlt-1/PLGF ratio remaining unaffected.
Conclusions: H.E.L.P.-apheresis proved again to be safe and prolongs pregnancies in PE. However, without
reducing sFlt-1 levels below baseline lowering lipids or other yet undefined factors appear to be of more relevance
than reducing sFlt-1.
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P5.062
Plasmonic Photothermal Therapy of Atherosclerosis Proves Effectiveness but Not Safety for Real
Practice: Long-Term Subanalysis from NANOM-FIM
Alexander N. Kharlamov
De Haar Research Foundation, Rotterdam, Netherlands
Objective: The safety options in nanomedicine raise an issue of the optimal niche for these technologies at the
real-world clinical practice. The aim of this study was to evaluate safety of the applied nanoapproach despite
excellent efficacy profile with an unprecedented 30.7% reduction of plaque burden
Methods: This is an observational prospective cohort study of the five-year long-term clinical outcomes at the
intention-to-treat population (nano vs ferro vs stenting; n=180) of the NANOM-FIM trial (NCT01270139). This
subanalysis provides an independent expert adjudication of POCE (patient-oriented composite endpoint), DOCE
(device-oriented CE)/ TLF (target lesion failure), ID-MACE (ischemia-driven major adverse cardiovascular
events), and TVF (target vessel failure)
Results: Cardiac death (6 vs 9 vs 10 cases in groups respectively, p<0.05 for all comparisons, FAC), MACE
(14.3% vs 20.9% vs 22.9%, p=0.04 FAC), late thrombosis (2 vs 4 vs 6, p<0.05 FAC) and TLR (3.8% vs 4.8% vs
5.7%, p=0.04 FAC) were significantly higher in ferro group and stent control. Both POCE and TVF were dramatically lower (see a Figure) in nano group if compared with ferro (OR, 0.19, 95%CI: 0.07, 0.52, and 0.44, 95%CI:
0.21, 0.92, p<0.01 FAC) and stenting (OR, 0.35, 95%CI: 0.15, 0.81, and 0.48, 95%CI: 0.23, 0.99, p<0.02 FAC).
DOCE/ TLF was significantly better in nano group vs stenting (OR, 0.52, 95%CI: 0.24, 1.1, p=0.035). The cytotoxicity in blood manifested with increased number of membrane defects on erythrocytes (from 0.34 to 6.12 per cell,
p<0.05) within 72 hours without cytolysis.
Conclusions: NANOM-FIM trial demonstrates the challenging level of safety for selected nano-technologies performing better rate of mortality, MACE, TLR, POCE and TVF at the long-term follow-up if compare with stenting.
Phenomenon of cytotoxicity after exposure of noble metal nanoparticles require further clinical trials, and replacement by the novel polymeric biodegradable materials with the better safety profile.
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P5.063
Consumption of Lentils Improves Arterial Elasticity
Peter Zahradka1, 2, 3, Matthew G. Hanson1, 2, Yinghong Wu1, 3, Carla G. Taylor1, 3, 2
1. Canadian Centre for Agri-Food Research in Health and Medicine, Winnipeg, MB, Canada, 2. Department of
Physiology and Pathophysiology, University of Manitoba, Winnipeg, MB, Canada, 3. Department of Food and Human Nutritional Sciences, University of Manitoba, Winnipeg, MB, Canada
Objective: A clinical trial examining the effects of daily consumption of ½ cup of mixed pulses (dried beans, dried
peas, chickpeas, lentils) on a cohort of individuals with peripheral artery disease, a form of atherosclerosis that
manifests in the limbs, revealed that in only 8 weeks this dietary intervention increased blood flow to the legs. The
marked improvement that was observed suggested that one or more of these seeds could influence processes
associated with atherosclerosis development and/or progression. We therefore designed experiments to investigate which seed had the greatest anti-atherosclerotic activity in relation to its mechanism of action.
Methods: Individual pulses were fed to spontaneously hypertensive rats (SHR) at 30% (w/w) for 4 (study 1) or 8
(study 2) weeks and lipid profile, blood pressure and parameters of both vascular function and vascular geometry
were examined.
Results: Although LDL-cholesterol levels were reduced by all 4 pulse types in study 1, only lentils produced a
reduction in blood pressure. In parallel, histological assessment showed large-artery remodeling due to high blood
pressure only declined in the lentil-fed SHR. In study 2, remodelling was again improved by the lentil diet, with an
increase in the media:lumen ratio. Other morphological features were not changed. Vascular wall stiffness, which
was measured via pressure myography, indicated the elasticity of the aorta of lentil-fed SHR was equivalent to
that of the normotensive control WKY rats. These changes in elasticity were associated with a decrease in vascular collagen content.
Conclusions: These data indicate that inclusion of lentils in the diet can positively alter specific physical and
functional vascular parameters leading to increased compliance, even in the presence of established vascular
disease. The ability to alter arterial elasticity provides a novel mechanism of action by which lentils exert their
beneficial actions. Furthermore, these direct effects on the arterial wall likely explain the enhanced improvement
seen with lentils compared to other pulses which only showed LDL-cholesterol lowering. A lentil-rich diet could
be a useful adjunct for managing atherosclerotic disease in at risk individuals since pharmaceuticals with similar
properties have not yet been developed.

482

Abstracts, XVIII International Symposium on Atherosclerosis, Toronto, Canada, June 9 - 12, 2018

P5.064
Athroprotective and Atheroregressive Potential of an [aza-Y4]-GHRP-6 Analogue, a Selective CD36
Ligand, in Apolipoprotein E-deficient Mice
Geneviève Frégeau1, Roger Sarduy1, Liliane Ménard1, Sarah Machane1, Amani Mahroug1, Caroline Proulx2, William D. Lubell2, Huy Ong1, Sylvie Marleau1
1. Faculty of Pharmacy, Université de Montréal, Montréal, QC, Canada, 2. Department of Chemistry, Université de
Montréal, Montréal, QC, Canada
Objective: Evidence points to a major role for the scavenger receptor CD36/SR-B2 in mediating foam cell formation in artery walls, the first step of atherosclerosis development. In addition to its role in lipid metabolism, CD36
plays a role in innate immunity, primarily as a consequence of its expression by macrophages. MPE-003, an azaTyr4 analogue of growth hormone-releasing peptide-6 (GHRP-6) and selective ligand of CD36, was tested for its
anti-atherosclerotic effect in apolipoprotein E-deficient (ApoE-/-) mice fed a high- fat high-cholesterol (HFHC) diet.
Methods: In a therapeutic setting, four-weeks-old ApoE-/- mice fed a HFHC diet were injected subcutaneously
at a daily dose of 300 nmol/kg of MPE-003 from 12 to 20 weeks of age. The atheroregressive potential was assessed following treatment of ApoE-/- mice from 19 to 28 weeks of age, with a concomitant switch of diet from
HFHC to normal chow. The effect on disease progression and regression was measured by comparing the atherosclerotic lesions of oil red O-stained aortas of MPE-003-treated mice with those treated with AzaLys-GHRP-6,
used as a negative control azapeptide or the vehicle (0.9% NaCl), respectively.
Results: MPE-003 reduced aortic lesion progression by 39% (p < 0.01) after 8 weeks of treatment without affecting body weight, blood glucose or total plasma cholesterol and lipids levels. The treatment diminished significantly
the levels of IL-6, TNF-α, CRP and MCP-1 (p < 0.05). In the regression setting, administration of MPE-003 not
only abrogated atherosclerosis progression, reducing lesions areas in aortic sinus by 183%, but elicited regression, reducing % lesions from 9.1 to -7.6% below baseline value at week 19.
Conclusions: Our results show that MPE-003 exerts anti-atherosclerotic, anti-inflammatory and atheroregressive
properties in ApoE-/- mice supporting the development of selective CD36/SR-B2 receptor ligands for the treatment of atherosclerosis.
These studies were supported by Mperia Therapeutics, Amorchem and the Canadian Institutes of Health Research.
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P5.065
Fenretinide Differently Affects Atherosclerosis Development and Metabolic Parameters in apoE-deficient
Mice
Cinzia Parolini1, Stefano Manzini1, Marco Busnelli1, Benedetta Ferrari1, Alice Colombo1, Eugenio Scanziani2, Giulia
Chiesa1
1. Department of Pharmacological and Biomolecular Sciences, Università degli Studi di Milano, Milano, Italy, 2.
Department of Veterinary Sciences and Public Health, Università degli Studi di Milano, Milano, Italy
Objective: Fenretinide is the most investigated retinoid compound for cancer prevention and treatment. Recent
findings have discovered additional beneficial properties of this molecule, including the prevention of high-fat dietinduced obesity and insulin resistance. For this reason, fenretinide is undergoing clinical trials for the treatment
of insulin resistance in obese subjects. Aim of this study was to evaluate if fenretinide treatment could have any
beneficial effect on atherosclerosis development.
Methods: To this aim, apoE-deficient female mice were fed for 12 weeks a Western diet (CONTROL) or a Western diet added with fenretinide (0.1%) (n=20 mice/group). Mouse body weights were monitored throughout the
study. One week before the end of the study, basal glucose levels were measured and a glucose tolerance test
was performed. At the end of the dietary treatment, plasma lipid profile and atherosclerosis development were
evaluated. In addition, an in-depth histological analysis was performed.
Results: As expected, fenretinide administration significantly lowered glucose levels and body weight compared
to CONTROL. Additionally, plasma levels of total cholesterol and triglycerides were reduced after fenretinide administration. In the liver, fenretinide remarkably lessened the storage of glycogen and lipids driven by the Western
diet. Unexpectedly, this finding was accompanied by increased prevalence of extramedullary hematopoiesis and
erythrophagocytosis in treated animals. Fenretinide administration was also associated to: i) a higher number of
foamy macrophages in lungs and lymph nodes, ii) splenomegaly, characterized by a severe follicular atrophy and
an increased extramedullary hematopoiesis, iii) heavy hemosiderin deposition in kidneys. Finally, aortic atherosclerosis development was markedly increased in fenretinide-treated mice vs CONTROL (arch: 34.6±7.3% vs.
26.1±5.8%; thoracic aorta: 14.2±4.9% vs. 4.9±2.1%; abdominal aorta: 7.4±3.3% vs. 3.3±1.8%; p<0.01). Atherosclerosis development was also measured at the aortic sinus, where plaque area was increased by 50% in
fenretinide mice compared to CONTROL (8.1 x 105 µm2 vs. 5.4 x 105 µm2; p<0.01).
Conclusions: In conclusion, our results demonstrate for the first time, that, despite beneficial metabolic effects,
fenretinide treatment could be severely detrimental for atherosclerosis development.
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P5.066
Proprotein Convertase Subtilisin/Kexin Type 9 (PCSK-9) Inhibitors Improve Lipid Profile and Vascular
Atherosclerotic Plaque in Familial Hypercholesterolemia
Haruki Sekiguchi1, 2, Toshiharu Koike1, 2, Eri Yamamoto1, Takuro Abe1, Akiko Sakai1, Kayoko Sato1, Nobuhisa Hagiwara1
1. Tokyo Women’s Medical University, Shinjyuku Ward, Japan, 2. National Hospital Organization Yokohama Medical Center, Yokohama, Japan
Objective: The effectiveness of proprotein convertase subtilisin/kexin type 9 (PCSK-9) inhibitors in patients with
ischemic heart disease was revealed by FOURIER trials. For secondary prevention, low-density lipoprotein cholesterol (LDL-C) levels should be controlled below 70mg/dL. However, for the patients with heterozygous familial
hypercholesterolemia (hFH), it is difficult to reach the target levels of LDL-C with conventional hypolipidemic
drugs. We examined the effects of PCSK-9 inhibitors treated with high-risk FH patients.
Methods: From 2016, we administered PCSK-9 inhibitors to the patients with hFH. We analyzed the clinical
course for first and second prevention, clinical characteristics, biochemical data, physiological examination, and
gene mutation in the consecutive 16 high-risk hFH patients (8 male and 8 female) for 24W.
Results: The age of hFH patients was 59.4 ± 13.2 years and BMI was 26.9 ± 4.1 kg/m2. We found 6 of LDLR and
3 of PCSK-9 gene mutations, and 30% of those had double heterozygous mutations. The T-cho, LDL-C, ApoB,
LP(a), and oxidized LDL-C were improved significantly after PCSK-9 inhibitor treatments for 4W. In many cases,
the maximum carotid artery intima-media thickness (IMT) and achilles tendon xanthoma (ATX), and coronary
artery plaques were decreased dramatically after 24W.
Conclusions: The plaque formation in high-risk FH patients was improved following strong lipids-lowering effects
by PCSK-9 inhibitor, it could be prevented the future cardiovascular events.
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P5.067
Pharmacological profile of Pemafibrate: Selective PPARα Modulator (SPPARMα)
Toshiaki Takizawa, Shinji Goto, Hiroyuki Yamazaki, Keisuke Inoue, Ken Mizuno
KOWA Co., LTD., Tokyo, Japan
Objective: A new lipid-lowering drug Pemafibrate (PEMA; Code No. K-877) is a Selective PPARα Modulator,
SPPARMα (Fruchart. Cardiovasc Diabetol. 2013). Currently, a worldwide multi-regional clinical trial of PEMA,
naming “ Pemafibrate to Reduce Cardiovascular OutcoMes by Reducing Triglycerides IN patiENts with diabeTes
(PROMINENT)” is conducted. In the clinical studies in Japan, PEMA potently decreased plasma triglycerides
(TG). Much interest has been focused on Fibroblast Growth Factor 21 (FGF21) because FGF21 regulates lipid
metabolisms. In this study, we report the selective effects of PEMA compared to Fenofibrate (FENO), a classical
PPARα agonist, in vitro and in vivo.
Methods: For in vitro study, the binding of PPARα-ligand complex to cofactor (CBP: CREB-binding protein) was
assessed using EnBio RCAS ® for PPARα Kit. Primary human hepatocytes (PHH) were treated with PEMA or
Fenofibric acid (FA; active metabolite of FENO) for three days. Gene expression and protein levels of FGF21
were measured. For in vivo study, PEMA or FENO was administered to fructose-fed rats and normal dogs for two
weeks. Plasma lipids from these animals were measured. Anti-atherosclerotic effects were investigated using
western diet-fed LDLr-deficient mice.
Results: In EnBio RCAS assay, PEMA enhanced the binding of PPARα to CBP at 1,000 times lower concentration than FA (EC 50: 3.4 nmol/L and 3297 nmol/L, respectively). In PHH, PEMA significantly increased FGF21
expression, but FA did not, while both of them induced increased gene expression of CPT1A, which is a typical
PPARα target gene. In fructose-fed rats, PEMA decreased plasma TG at lower dose than FENO (ED 50: 0.14 mg/
kg and 21 mg/kg, respectively). Administration of PEMA to normal dogs strongly decreased plasma TG, total
cholesterol, and non-HDL-C to 42%, 74% and 42% (of base line), respectively. In LDLr-deficient mice, PEMA
obviously decreased plasma TG and lipid deposition on aortic sinus while FENO had no significant effect.
Conclusions: PEMA potently activated PPARα to bind the cofactor and selectively increased gene expression of
FGF21. It improved dyslipidemia and atherosclerosis in experimental animals. These results suggest that PEMA is
a promising drug for patients with dyslipidemia and atherosclerosis.
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