Lycopene inhibits cyclic strain-induced endothelin-1 expression via induction of heme oxygenase1 in human umbilical vein endothelial cells
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Lycopene, the most potent active antioxidant among the major carotenoids, is associated with a
reduced risk for cardiovascular diseases (CVD). Endothelin-1 (ET-1) is a powerful vasopressor
synthesized by endothelial cells and plays a crucial role in the pathophysiology of CVD. However,
the direct effects of lycopene on vascular endothelial cells have not been fully described. This
study investigated the effects of lycopene on cyclic strain-induced ET-1 expression in human
umbilical vein endothelial cells (HUVECs) and identified the signal transduction pathways that are
involved in this process. Cultured HUVECs were exposed to cyclic strain in the presence or
absence of lycopene, and the changes in strain-induced ET-1 expression, oxidative stress,
extracellular signal-regulated kinase (ERK) phosphorylation, and heme oxygenase-1 (HO-1)
induction were analyzed. Lycopene inhibited cyclic strain-induced ET-1 expression and ERK
phosphorylation. Furthermore, lycopene reduced the level of cyclic strain-induced p22phox mRNA,
NAD(P)H oxidase activity, and reactive oxygen species production. By contrast, lycopene
treatment enhanced HO-1 expression; in addition, HO-1 silencing partially abrogated the
repressive effects of lycopene on strain-induced ET-1 expression. This study reports for the first
time that lycopene inhibits cyclic strain-induced ET-1 secretion via suppression of p22phox and
induction of HO-1 in HUVECs. Thus, this study provides valuable new insight into the molecular
pathways that may contribute to the proposed beneficial effects of lycopene on the cardiovascular
system.
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Efficacy and safety of the PCSK9 inhibitor evolocumab in patients with mixed hyperlipidemia
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Background: Evolocumab (AMG 145), a fully human monoclonal antibody, inhibits PCSK9 and
significantly reduces low-density lipoprotein cholesterol (LDL-C). However, the effects of PCSK9
inhibition on LDL-C lowering in patients with mixed hyperlipidemia are less well studied.
Methods: We evaluated the efficacy and safety of evolocumab in patients selected from the phase
2 and 3 trials who also had elevated triglyceride levels (≥1.70 mmol/L). Triglyceride level ≥4.5
mmol/L at screening was an exclusion criterion for these studies, but post-enrollment triglyceride
levels could exceed 4.5 mmol/L. All included patients had high triglyceride values, and the mean
HDL-C was low though the latter was not an inclusion criterion for the analysis.
Efficacy was evaluated in four phase 3 randomized studies (n=1148) and safety, from the phase 2
and phase 3 studies (n=2092) and their open label extension studies (n=1485). Efficacy analyses
were based on 12-week studies, while safety analyses included data from all available studies.
Treatment differences were calculated vs. placebo and ezetimibe by evolocumab dose.
Results: Patients with mixed hyperlipidemia taking evolocumab had mean±SD baseline LDL-C of
3.4±1.4 mmol/L, median (Q1, Q3) triglycerides of 2.0 (1.6, 2.5) mmol/L and mean±SD HDL-C of
1.2±0.3 mmol/L. The mean treatment difference in percent change from baseline in LDL-C (mean
of weeks 10 and 12) with evolocumab was approximately –67% vs. placebo and –42% vs.
ezetimibe (all p<0.001) (figure) compared to –65% vs. placebo and –40% vs. ezetimibe in the
entire study population. Treatment differences for evolocumab vs. placebo and ezetimibe followed
a similar pattern for non-HDL-C, apolipoprotein B, and lipoprotein(a) (figure). Evolocumab was well
tolerated, with balanced rates of serious adverse events or adverse events leading to
discontinuation of the investigational product for evolocumab vs. placebo and ezetimibe (table).
Conclusion: This analysis studied the effect of evolocumab in patients with mixed hyperlipidemia.
LDL-C reduction with evolocumab in patients with mixed hyperlipidemia was similar to the LDL-C
reduction seen in previous reports of the entire study population.

Funding: Amgen Inc.

Subdivision 3. Clinical Studies
Presentation Preference Oral presentation
Additional information

Is low serum HDL-C without other lipid abnormalities associated with atherosclerotic diseases? -A
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Background and Purpose: Serum high-density lipoprotein cholesterol (HDL-C) is known to be
inversely associated with the risk of coronary artery disease (CAD). However, recent clinical trials
failed to show beneficial effect by raising serum HDL-C. Because low HDL-C is usually observed
in persons with other lipid abnormalities, it is necessary to examine whether isolated low HDL-C,
i.e., low HDL-C without other lipid abnormalities, is associated with CAD.
Method: We conducted a large pooled analysis using individual data from nine Japanese cohorts
with 41,206 participants aged 40 to 89 years who were free of CAD and stroke. We divided these
participants into three groups as follows: 1) isolated low HDL-C group; defined as HDL-C <40
mg/dl in men or <50 mg/dl in women, triglycerides (TG) <150 mg/dl, and total cholesterol (TC)
<240 mg/dl, 2) non-isolated low HDL-C group; defined as HDL-C <40 mg/dl in men or <50 mg/dl in
women, TG ≥150 mg/dl and/or TC≥240 mg/dl, and 3) normal HDL-C group. Sex and cohortstratified Cox proportional hazard models were used to estimate hazard ratios (HRs) for death due
to CAD and ischemic stroke after adjusting for age, body mass index, systolic blood pressure,
smoking and alcohol drinking.
Results: During a 13-year follow-up, there were 355 deaths due to CAD and 286 deaths due to
ischemic stroke. Multivariable-adjusted HRs (95 % confidence interval) for CAD in isolated low
HDL-C group, compared with normal HDL-C group, was 0.81 (0.57−1.14), which was 1.37
(1.04−1.80) in non-isolated HDL-C group. Sex-specific analysis showed almost similar results;
however, in women, we observed lower risk of CAD in isolated low HDL-C group compared with
normal group, of which HR was 0.51 (0.29-0.89); this might be due to its low serum TC level. We
did not observe any association between low HDL-C groups and ischemic stroke.
Conclusions: Isolated low HDL-C is not associated with increased risk for CAD, even in Japanese

population of which risk for CAD due to low HDL-C is more evident than Westerners as previously
reported.
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Phase 3 Randomized Trial Evaluating Alirocumab Every Four Weeks Dosing as Add-on to Statin
or as Monotherapy: ODYSSEY CHOICE I
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Background: In previous Phase 3 studies, the PCSK9 monoclonal antibody alirocumab was
administered at doses of 75 or 150 mg every 2 weeks (Q2W). CHOICE I (NCT01926782)
evaluated the LDL-C lowering effect of alirocumab 300 mg every 4 weeks (Q4W) ± maximally
tolerated statin and other lipid-lowering therapies.
Methods: CHOICE I included patients with hypercholesterolemia at (1) moderate to very high
cardiovascular (CV) risk receiving maximally tolerated statin, (2) moderate CV risk not receiving
statin, or (3) moderate to very high CV risk and statin intolerance. Patients were randomized to
alirocumab 300 mg Q4W, alirocumab 75 mg Q2W (calibrator arm), or placebo for 48 weeks.
Treatments were administered Q2W subcutaneously via two 1-mL pre-filled syringes (alirocumab
75 mg, 150 mg or placebo as appropriate). At week (W)8 patients not achieving target LDL-C
levels (<70 or <100 mg/dL depending on CV risk), or if LDL-C reduction was <30% from baseline,
had their dosing regimen adjusted to alirocumab 150 mg Q2W at W12 in a blinded fashion. Coprimary endpoints were percent LDL-C change from baseline to W24 and to averaged LDL-C for
W21-24.
Results: Approximately two-thirds of randomized patients (n=547/803) were receiving statins. At
W24, significant reductions in LDL-C from baseline were observed with alirocumab 300 mg Q4W:
mean differences versus placebo were -52.4% (patients not receiving statin) and -58.7% (patients
receiving concomitant statin) (p<0.0001) (Figure). Average reductions in LDL-C from baseline to
W21-W24 were also significantly greater in the alirocumab 300 mg Q4W arm versus placebo in
patients not receiving (55.2%) and receiving (65.0%) concomitant statin (p<0.0001). At W12, only
14.7% (no statin) and 19.3% (concomitant statin) of patients receiving alirocumab 300 mg Q4W
required dose adjustment to 150 mg Q2W. Treatment-emergent adverse event rates ranged from
61.1-75.0% (placebo) and 71.5-78.1% (alirocumab 300 mg Q4W) (Table). A higher rate of
injection site reactions was observed with alirocumab 300 mg Q4W versus placebo; most of these

events were mild and did not lead to treatment discontinuation.
Conclusions: Alirocumab 300 mg Q4W may offer an additional treatment option in patients
requiring LDL-C lowering.
Study funding: Study funded by Sanofi and Regeneron Pharmaceuticals, Inc.

Table. Safety summary (Safety population)

Mean calculated LDL-C leverls in patients receiving (A) no statin and (B) statin
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Efficacy and safety of evolocumab (AMG 145) in patients with high LDL-C levels at baseline
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Background: Evolocumab (AMG 145), a fully human monoclonal antibody to PCSK9, has
demonstrated effective and safe reductions in LDL-C across different patient populations. We
analysed data from phase 2 (P2) and 3 (P3) studies to assess efficacy and safety in patients with
high baseline LDL-C.
Methods: Patients with high LDL-C (≥4.1mmol/L on statin treatment or ≥6.1mmol/L not on statin)
were enrolled in P2 and P3 evolocumab studies. Efficacy results (140mg Q2W and 420mg QM)
were pooled from 4 P3 studies (n=438) and reported for the mean of weeks 10 and 12. Safety
analysis included data from P2 and P3 as well as their open label extensions (n=737). An ad hoc
analysis based on Simon-Broome criteria estimated the number of possible heterozygous familial
hypercholesterolemia (HeFH) patients among those not enrolled in an FH-specific study. Most of
these patients did not have a known history of FH.
Results: Evolocumab significantly reduced LDL-C relative to placebo (58%) or ezetimibe (35%) in
patients with high LDL-C at baseline; Lp(a) was also significantly reduced (table). Most AEs were
mild and no clinically meaningful imbalances were observed between control and evolocumab
(total exposure 709 patient-years) (table). There were 78/318 (25%) possible HeFH patients
among those not enrolled in an FH study (26/48 [54%] with no baseline statins, 52/270 [19%] with
baseline statins). Of these patients, 11/78 (14%) had a recorded history of FH.
Conclusion:
There was potent LDL-C and Lp(a) reduction with evolocumab in patients with high LDL-C at
baseline. Safety with evolocumab was similar to control. A post-hoc analysis suggests FH may be
underdiagnosed in high LDL-C patients.

Subdivision 3. Clinical Studies
Presentation Preference Oral presentation
Additional information

Cholestanol and phytosterols cosegregation with LDL cholesterol in Autosomal Dominant
Hypercholesterolemia families without mutations in LDLR, APOB and PCSK9 genes
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Autosomal dominant hypercholesterolemias (ADH) are characterized by high levels of LDL
cholesterol, familial presentation and high risk of premature cardiovascular disease. The genetic
cause and pathogenic mechanism of approximately 20-40% of ADH are unknown (ADH-) and
probably they are a heterogeneous group of diseases.Variations in cholesterol absorption have
been associated to hypercholesterolemia. However, if these variations contribute to ADHpathogenesis is unknown.With the hypothesis that some forms of autosomal dominant
hypercholesterolemia of unknown cause, are associated with cholesterol absorption, we have
studied the phytosterols (sitosterol, campesterol and stigmasterol) and cholestanol, concentrations
in a group of 54 unrelated subjects with LDLc (above the 95th percentile), familial presentation and
exclusion of secondary causes. We have selected those subjects, n=23, that showed phytosterols
and cholestanol concentrations above 90th percentile and have studied their familial sterol
concentrations to test the familial cosegregation between LDLc and phytosterols and cholestanol.
Sterols and cholesterol were quantified by HPLC-MS/MS in serum after 10 hours of fasting.
Subjects were without lipid lowering drugs or supplements phytosterols at least 5 weeks before
blood extraction.Results. Lipids and non cholesterol sterols values for affected and non-affected
subjects are described in the following table. Non-cholesterol sterols of intestinal origin were highly
correlated with LDLc.Since phytosterols and cholestanol have been described as surrogate
markers of cholesterol absorption, these results suggest that hyper-absorption of cholesterol is a
common phenomenon in ADH-. If this increase is cause or consequence of hypercholesterolemia
should be determined. Our results describe for the first time the cosegregation of cholesterol
absorption in affected families.In conclusion, the absorption markers of cholesterol are positively
correlated and cosegregate with LDLc in these families. These data suggest that intestinal hyperabsorption plays an important role in these hypercholesterolemias.
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Cigarette smoking and the pleiotropic effects of simvastatin in the CHD patients
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Aim Statins account for several pleiotropic effects ensuring their clinical efficacy, although
cigarette smoking and obesity additionally impact simvastatin treatment. The study aimed to
assess whether cigarette smoking may adversely impact the endothelial function during
simvastatin treatment in the coronary heart disease (CHD) patients.
Methods The study covered 60 subjects with stable CHD, aged 39-65 years, and 60 sex-matched
healthy controls. Endothelial function was assessed through measuring the flow-mediated dilation
(FMD) at baseline, after 6 and 12 months of simvastatin treatment (daily dose of 40 mg) in the
CHD group. Serum hs-CRP, plasma TNF-α, and 8-izo-PGF2α concentration in urine were
measured at those time points.
Results At baseline, mean FMD value was significantly lower in the CHD group, as compared to
the controls (6.80±2.73% vs. 8.18±2.32; p<0.05). After simvastatin treatment, a significantly
increased FMD value was observed in the CHD group non-smokers (6.87±2.43% vs. 8.38±2.15%
vs. 8.77±2.50%; p=0.04 and p=0.01; after 6 and 12 months, respectively). Mean hs-CRP
concentrations were significantly higher in the CHD smokers, as compared to other control
smokers subjects (3.30±2.30 mg/L vs. 1.30±0.98 mg/L; p<0.0001), and were not significantly
higher, as compared to the CHD non-smokers (p=0.32). Also at baseline plasma TNF-α
concentration were higher in the CHD subjects, as compared to the controls (p<0.05). There were
no differences in the urine 8-izo-PGF2α between the CHD subjects and the controls. After
simvastatin treatment the concentrations of hs-CRP (3.30±2.30 mg/L vs. 1.77±1.50 mg/L vs.
1.90±1.30 mg/L; p=0.011) and TNF-α (1.84±1.30 pg/mL vs. 1.56±1.20 pg/mL vs. 1.25±0.90 pg/mL;
p=0.004) significantly decreased only in the CHD smokers. There was no change in urine 8-isoPGF2α concentration after treatment, although it was slightly lower in the CHD non-smokers
group.
Conclusions Restoration of endothelial function and reduction of pro-inflammatory markers are
attributable to simvastatin treatment. The actual extent of these favorable results may be affected
by various accompanying factors, e.g. smoking.
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The impact of Q192R PON1 gene polymorphism on the pleiotropic effects of simvastatin in the
CHD patients
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Aim The relationship between Q192R polymorphism of paraoxonase 1 (PON1) gene, oxidative
stress and cardiovascular risk is well documented. The present study aimed to assess the impact
of Q192R polymorphism of PON1 on the serum enzyme activity, and the pleiotropic effects of
simvastatin in the CHD patients.
Methods The study covered 65 individuals with stable CHD, aged 42-65 years, and 65 sexmatched healthy controls. Genetic Q192R PON1 gene variants were genotyped using the PCRRFLP technique, while PON1 activity in serum was assessed spectrophotometrically at baseline
and after 12 months of treatment with simvastatin (daily dose of 40 mg) in the CHD group.
Endothelial function was assessed through measuring the flow-mediated dilation (FMD) at those
time points. Urine 8-izo-PGF2α (oxidative stress marker)was measured at baseline, and after 12
months of treatment, being expressed in pg/mg of creatinine.
Results At baseline, mean FMD value was significantly lower (p=0.015), and urine 8-izo-PGF2α
(p<0.0001) concentration was significantly higher in the CHD group, as compared to the controls.
Adjusted to PON1 genotypes, no significant differences in the PON1 activity at baseline, nor after
simvastatin treatment, were observed. Only in the 192QQ genotype patients was there an
improvement in FMD (6.82±2,34% vs. 8.44±3.11%; p=0.02), accompanied by an inhibition of
oxidative stress, as exemplified by lower concentrations of urine 8-iso-PGF2α (1130.56±415.30
pg/mg of creatinine vs. 752.65±259.24 pg/mg of creatinine; p=0.043) after 12 months of
simvastatin treatment. Furthermore, favourable effects of treatment (improvement of endothelial
function, urine 8-izo-PGF2α reduction) were encountered primarily in the non-smokers and nonobese subjects with 192QQ genotype, as compared to the 192R allele carriers.
Conclusions Q192R polymorphism impacted the pleiotropic effects of simvastatin treatment,
whereas smoking and obesity adversely affected its beneficial outcome.
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Fifty years experience of detection, analysis and treatment of homozygous FH
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This study recounts the experience of a single centre in the UK in detecting and treating
homozygous familial hypercholesterolaemia (FH) over a period of 50 years, based on a
retrospective analysis of case records, laboratory data and peer-reviewed publications.
In 1964 the first FH homozygote to be referred to one of us (NBM), an 8 year old Iraqi girl,
underwent 4 successive manual plasmapheresis procedures at Hammersmith Hospital (HH). This
approach reduced her serum cholesterol from 22 to13.6 mmol/l but the effect was transient.
Subsequently she underwent an unsuccessful ileal bypass in 1966 and died soon after from
myocardial ischaemia, aged 10. However, in 1975 2 homozygotes were treated successfully at HH
with bi-weekly plasma exchange for 6 months using a continuous flow cell separator, which
revolutionised the management of this fatal disorder. During the period 1964-2014 a total of 44
homozygotes have been treated and/or had mutational analysis at HH, of whom 16 have
undergone at least one plasma exchange or lipoprotein apheresis procedure, the longest for 25
years. 3 patients underwent a liver transplant, one a portacaval shunt and one an ileal bypass.
Ten patients are known to have died, the youngest aged 2 years and 11 months, the oldest aged
55.
Ethnically, 25 of the homozygotes were British, 6 Asian, 6 European and the remainder from
elsewhere. DNA analysis showed that 30 patients had autosomal dominant FH, 12 being genetic
homozygotes, 18 compound heterozygotes and 5 had autosomal recessive
hypercholesterolaemia. Death certificates are being sought in patients lost to follow up in order to
relate clinical outcome to the severity of the underlying mutation(s) and the nature and timing of
treatment. We conclude that the introduction at HH of lipoprotein apheresis and of DNA analysis,
plus the advent of statins and ezetimibe, have markedly improved the past and present
management of homozygous FH.
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Systemic Leukocyte-bound Apolipoprotein B is Inversely Associated with the Presence of Clinical
and Subclinical Atherosclerosis
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Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
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Background: A high level of erythrocyte-bound apolipoprotein (apo) B in humans has been
associated with a decreased prevalence of clinical and subclinical atherosclerosis. We aimed to
determine the relationship between leukocyte-bound apo B in the circulation and atherosclerosis.
Methods: The level of apo B on circulating leukocytes was measured by flow cytometry in subjects
with and without coronary artery disease (CAD) in a cross-sectional design, and expressed as
mean fluorescent intensity in arbitrary units (au). Carotid intima media thickness (cIMT) was
measured using B-mode ultrasound. Data are given as mean ± SD.
Results: 442 subjects were included, of whom 185 had a history of CAD. Compared to subjects
without CAD, patients with CAD had lower levels of apo B bound to neutrophils (12.9 ± 4.8 and
14.3 ± 5.8 au, respectively, p=0.006) and to monocytes (2.6 ± 1.1 and 2.8 ± 1.3 au, respectively,
p=0.02). No differences existed for lymphocyte-bound apo B. Neutrophil-bound apo B was
inversely correlated with cIMT (Spearman rho: -0.102, p=0.035). Furthermore, both monocyte- and
neutrophil-bound apo B were significantly and positively associated to different components of the
metabolic syndrome, such as BMI, triglycerides and C3. There was also a positive association
between leukocyte-bound apo B and erythrocyte-bound apo B (rho: 0.502, p<0.001; rho: 0.304,
p<0.001; rho 0.190, p<0.001 for lymphocyte-, monocyte- and neutrophil-bound apo B,
respectively), possibly reflecting a similar binding mechanism.
Conclusion: Unexpectedly, binding of apo B-containing lipoproteins to circulating leukocytes may
represent a protective mechanism against atherosclerosis.
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In Vivo Evidence for Chylomicrons as Mediators of Postprandial Inflammation
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Background: The postprandial situation is a pro-inflammatory condition most likely linked to the
development of atherosclerosis. We evaluated the relationship between apolipoprotein (apo) B48
and postprandial leukocyte activation markers.
Methods: Leukocyte activation markers were measured by flow cytometry in patients with and
without coronary artery disease (CAD). In 12 healthy subjects, leukocyte activation markers,
triglycerides and apo B48 were determined after an oral fat load (8 hours).
Results: 94 patients participated in the study. Fasting apo B48 was significantly higher in patients
with CAD (n=56, 7.9 ± 4.9 mg/L) than in subjects without CAD (n=38, 5.7 ± 3.7 mg/L, p=0.019),
and higher in males (n=51, 8.0 ± 4.8 mg/L) than in females (n=43, 5.8 ± 4.0 mg/L, p=0.025).
Fasting apo B48 and triglycerides correlated positively with fasting monocyte CD11b and
granulocyte CD66b expression. No correlations were found between these inflammatory markers
and plasma total apo B or LDL-C. Plasma apo B48 increased after an oral fat load (n=12), with the
maximal increase after 2 hours, from 3.6 ± 1.9 mg/L to 6.4 ± 3.1 mg/L (p<0.001). Monocyte CD11b
expression also increased, with the maximal increase after 4 hours, from 14.8 ± 2.3 au to 16.5 ±
2.2 au (p=0.043). The postprandial apo B48 response correlated positively with postprandial
monocyte CD11b (Spearman’s rho: 0.615, p=0.033), but no correlations were found between
postprandial triglycerides and postprandial leukocyte activation markers.
Conclusion: This study suggests that chylomicrons may be directly responsible for the
postprandial leukocyte activation. The postprandial chylomicron response may be a stronger
mediator of postprandial inflammation than postprandial triglyceridemia.
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Whole exome sequencing of severe hypertriglyceridemia in patients negative for mutations in
candidate genes
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The vast majority of primary severe hypertriglyceridemia (HTG) are diagnosed in adulthood and
the molecular basis has not been completely elucidated. This study aimed to identify novel HTGcausing genetic variants in patients with no detectable mutation in usual candidate genes.
Exomes of 2 unrelated subjects with severe HTG were sequenced. LPL, APOA5, APOE and
LMF1 mutations were previously excluded by Sanger sequencing. First, exome variants were
filtered by frequency <0.05% and novelty. Second, common and rare variants in genes previously
associated with triglycerides (TG) levels in genome-wide association study (GWAS) meta-analysis
were examined. Finally, the rest of variants were filtered by function, analysing those that were
non-synonymous, stop-gain, stop-loss, indels, or splice site change with functional effect. All
variants were analysed in silico by Polyphen-2 and Mutation Taster software.
In genes associated with TG in GWAS, both subjects showed variants in ANKR1C4, LRPAP1,
TIMD4, LRP1 and MAP3K1. Moreover, subject A showed also rare variants in LIPC and MLXIPL,
while subject B presented a JMJD1C variant. Only LIPC (p.Gln355Arg) and MLXIPL (p.Asp67Tyr)
were considered as possibly pathogenic by in silico analysis. The analysis of variants considered
pathogenic by in silico analysis showed variants in the following genes: Subject A, GRK4, HNF1A,
FADS6, NR1H2, HSPG2, PCSK9, SDC1, ACSL1, FDFT1, NR4A3, SORC53, CPT1A, APOBR,
LRP1B and HNF1B; and Subject B, CES1, COL15A1 and FADS6. Moreover, a variant previously
associated with high levels of total cholesterol, LDL-cholesterol and TG was found in
heterozygosis in subject A, p.Val103Met in GCKR.
According to our results, we can conclude that severe hypertriglyceridemia might be a polygenetic
disease with several genes implicated and exome sequencing could help to identify these causal
genes and variants.
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Extreme elevations of Lp(a) and vascular presentations.

Abstract nr. 263
Author Corral, Pablo, ICM, mar del plata, Argentina
Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Cardiovascular Disease,Lipoproteins,Lp(a),Risk Factor
Elevated lipoprotein(a) (Lp[a]) is a causal genetic risk factor for cardiovascular disease. The
pathophysiological role of Lp(a) is not fully understood yet but it has been reported to possess
atherogenic and prothrombotic properties.The aim of this study was to describe different serious
vascular manifestations, associated with extreme elevations of Lp(a) (values > 100 mg/dL,
immunoturbidimetric method).
Five clinical cases with extreme elevations of Lp(a) are described (values between 148 mg/dL to
239 mg/dL). None had diagnosis of Familial Hypercholesterolemia and the rest of the basic lipid
panel not explain the vascular events. None of the cases had diabetes, hypertension, chronic
kidney disease or smoking. Each of the five patients, presented a different and serious vascular
event. All patients had less than 55 years old (42 to 53 years); three were males. The first case
had presented with a severe coronary disease; the second patient had bilateral carotid
atherosclerosis. The third case had a systemic embolism from a left ventricular thrombus. The
fourth patient had peripheral artery disease and the last case had suffered severe aortic valvular
calcification.
This study describes five different forms of presentation of severe vascular events, associated with
“normal" basic lipid panel, without other major cardiovascular risk factors, but with the presence of
extreme elevations of Lp(a). Lp(a) should be measured once in all subjects with premature CVD,
familial hypercholesterolemia, a family history of premature CVD and/or elevated Lp(a), recurrent
CVD despite statin treatment and unusual/unexpected vascular events. Despite the strong
evidence between increased Lp(a) plasma concentrations and a greater risk of CVD, there is little
evidence that reduction in Lp(a) prevents CVD. Further investigation is required to assess the
atherothrombotic risk due to the Lp(a) particle. Large prospective, randomized, controlled
intervention trials with selective reduction in plasma lipoprotein(a) levels to reduce CVD are
urgently needed in order to define more precisely who to treat, to what targets and to ensure
treatment approaches.
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In Vivo Evidence of Matrix Metalloproteinases (MMPs) and Vascular Inflammation: Coronary
Rotational Atherectomy Study
Abstract nr. 264
Author Akao , Hironobu, Kanazawa Medical University, Uchinada, Japan
Co-author(s) - Watanabe , Makoto
Co-author(s) - Saito , Ryuhei
Co-author(s) - Wakasa , Minoru
Co-author(s) - Motoyama , Atsushi
Co-author(s) - Ishida , Ryoko
Co-author(s) - Tsuchiya , Taketsugu
Co-author(s) - Kawai , Yasuyuki
Co-author(s) - Kitayama , Michihiko
Co-author(s) - Kajinami , Kouji
Topic The Pathogenesis of Atherosclerosis; Immunity, Inflammation, and the Endothelium
Keywords Atherosclerosis,Inflammation
[Objective] MMPs are involved in several steps in atherosclerotic plaque development. However,
little in vivo evidence is available about relation with vascular inflammation. To examine the
hypothesis that MMPs are regulated by inflammatory process, we measured peripheral levels of
MMP2, MMP9, and hsCRP, pentarxin 3 (PTX3), before and after rotational coronary atherectomy
(RA), which ablates coronary atheroma into blood stream. [Methods and Results] We enrolled
consecutive 90 patients (mean age: 69 years, M/F=55/35) treated successfully with RA. MMP9
levels (mean±SD, ng/ml) significantly (p<0.05) increased 3 hours after RA (from 35±20 to 48±44),
and returned to 38±41 24 hours after procedure. MMP2 levels increased behind the changes of
MMP9 and reached the peak at 24 hours after procedure (from 783±258 to 867±291 ng/ml).
Preprocedural levels of MMP2 showed significant and positive associations with PTX3 (r=0.231,
p<0.05). By contrast, MMP9 levels showed no association with those of hsCRP nor PTX3.
Associations of MMP9 increase after RA with PTX3 were modest (r=0.199, p=0.059) with its basal
levels and were highly significant (r=0.422, p<0.0001) with its increase after RA. [Conclusions]
These results suggest that, in advanced coronary atherosclerosis, MMP9 might be actively
produced in association with vascular inflammation.
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Xuezhikang can reduce arterial stiffness in patients with essential hypertension, independent of
lipid lowering effects
Abstract nr. 265
Author Zheng , Jin, Beijing, China
Topic Primary & Secondary prevention of CVD; Lifestyle Measures and Pharmacological
Intervention
Keywords Atherosclerosis,Dyslipidemia,Hypertension,Prevention
ObjectiveIncreased arterial stiffness occurs early in hypertension and is considered to play an
important role in cardiovascular events. Xuezhikang, an extract of Cholestin, contains statin-like
components. We hypothesized that Xuezhikang treatment can reduce arterial stiffness in patients
with essential hypertension.
Methods: One hundred essential hypertension patients were prospectively enrolled to Xuezhikang
group (1200 mg/day) and placebo group. Physical examination, lipid profiles, high sensitivity C
reactive protein (hs-CRP), matrix metalloproteinases-9 (MMP-9), arterial stiffness parameters,
including β, Ep, AC, AI and PWVβ measured by Echo Tracking technique, were obtained at
baseline and after 6 months’ therapy in all subjects.
Results: Ninety cases with completed data were included at the end of the study. The Xuezhikang
group (n=46; age, 58.4±10.0 years) and placebo group (n=44; age, 57.1±10.4 years) were well
balanced with respect to clinical characteristics, use of medications, lipid profiles and arterial
stiffness parameters. Xuezhikang therapy significantly reduced the levels of β, Ep and PWVβ from
baseline (8.4±3.1 vs. 6.8±2.1, p=0.007; 122.8±43.9 vs. 100.7±33.2, p=0.009; 6.7±1.2 vs. 6.1±1.0,
p=0.013), but placebo group didn't. There were significant reductions in total cholesterol by and
LDL cholesterol in Xuezhikang group (5.5±0.7 vs. 5.1±0.6, p=0.013; 3.4±0.6 vs. 2.9±0.5, p=0.001),
but not in placebo group. Xuezhikang therapy also significantly reduced hs-CRP and MMP-9 from
baseline [2.1 (0.4-10.0) vs. 1.4(0.3- 4.1), p=0.020; 17.2±2.4 vs. 12.7±3.8, p<0.001], but placebo
group didn't. Of interest, the percent change of PWVβ in Xuezhikang group was significantly
correlated with the percent change of hs-CRP or MMP-9 (r=0.144, p=0.043; r=0.278, p=0.030
respectively), but not with lipid profiles.
Conclusions: Six months’ Xuezhikang treatment can reduce arterial stiffness, independent of lipid
lowering effects in hypertensive patients. It seems that Xuezhikang has some statins’ pleiotropic
effects, such as anti-inflammation and reducing extracellular matrix degeneration, might play a
roleb in improving arterial stiffness in patients with essential hypertension.
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Anacetrapib reduces (V)LDL-cholesterol via reducing PCSK9 and enhancing hepatic remnant
clearance
Abstract nr. 266
Author Wang , Yanan, Leiden University Medical Center, Leiden, Netherlands
Co-author(s) - van der Tuin , SJL
Co-author(s) - Kühnast , S
Co-author(s) - Berbée , JFP
Co-author(s) - Verschuren , L
Co-author(s) - Pieterman , E
Co-author(s) - van der Hoorn , JWA
Co-author(s) - Rensen , PCN
Co-author(s) - Jukema , Wouter
Co-author(s) - Princen , HMG
Co-author(s) - Willems van Dijk , K
Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Dyslipidemia,Hypolipidemic Drugs,LDL,PCSK9
Y Wang1,4,6, SJL van der Tuin1,4, S Kühnast3,4,5, JFP Berbée1,4, L Verschuren5, E Pieterman
5, JWA van der Hoorn3,4,5, PCN Rensen1,4, JW Jukema3,4, HMG Princen5, K Willems van Dijk
1,2,4
Departments of 1Endocrinology, 2Human Genetics, 3Cardiology, and 4Einthoven Laboratory for
Experimental Vascular Medicine, Leiden University Medical Center; 5TNO-Metabolic Health
Research, Gaubius Laboratory; 6Department of Pediatrics, University of Groningen.
Objective: Very recently, we showed that the CETP inhibitor anacetrapib attenuated
atherosclerosis development by reducing (V)LDL-cholesterol (C) rather than by raising HDL-C
(Kühnast & Van der Tuin; Eur Heart J 2014). Here, we investigated the mechanism by which
anacetrapib reduces (V)LDL-C and whether this effect was dependent on the inhibition of CETP.
Methods and results: APOE*3-Leiden.CETP mice were fed a Western type diet alone or
supplemented with anacetrapib (30 mg/kg bw/day). Microarray analyses of livers followed by
gene-set enrichment analyses revealed a down-regulation of the cholesterol biosynthesis
pathway. Subsequent pathway analyses predicted down regulation of sterol regulatory elementbinding protein-1 and -2 (z-score -2.90 and z-score -2.56, respectively) controlled pathways.
These data suggest an increased supply of cholesterol to the liver. We found that plasma PCSK9
was decreased (-47%), accompanied by a decreased hepatic Pcsk9 mRNA expression (-28%)
and increased hepatic LDL receptor protein content (+64%). These data were consistent with the
observation that anacetrapib increased the clearance rate (+54%) and hepatic uptake (+25%) of [
14C]cholesteryl oleate-labeled VLDL remnants. In contrast, anacetrapib did not alter VLDL-TG
production or clearance of VLDL-TG as assessed using glycerol tri[3H]oleate labeled VLDL-like
particles. In APOE*3-Leiden mice that do not express CETP, anacetrapib still decreased plasma

(V)LDL-C and PCSK9 levels, indicating that these effects were independent of CETP inhibition.
Conclusion: Anacetrapib reduces (V)LDL-C by increasing hepatic remnant uptake via two
mechanisms: 1) inhibition of CETP activity, resulting in remodelled VLDL that are more susceptible
to hepatic uptake; and 2) a CETP-independent reduction of plasma PCSK9 level that has the
potential to increase LDL receptor-mediated hepatic remnant clearance.
This research was performed within the framework of CTMM, the Center for Translational
Molecular Medicine (www.ctmm.nl), project PREDICCt (grant 01C-104). PCNR is an Established
Investigator of the Netherlands Heart Foundation (2009T038).
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Central GLP-1 receptor signaling increases the uptake of plasma triglycerides and glucose by
activated brown adipose tissue
Abstract nr. 267
Author Wang , Yanan, Leiden University Medical Center, Leiden, Netherlands
Co-author(s) - Parlevliet, ET
Co-author(s) - Kooijman, S
Co-author(s) - Boon, MR
Co-author(s) - Snaterse, G
Co-author(s) - Romijn, JA
Co-author(s) - Rensen , PCN
Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Diabetes,Dyslipidemia,Metabolism,Triglycerides
Y Wang1,2,4, ET Parlevliet1,2,3, S Kooijman1,2, MR Boon1,2, G Snaterse1,2, JA Romijn,1,3
PCN Rensen1,2
1Department of Endocrinology, 2Einthoven Laboratory for Experimental Vascular Medicine,
Leiden University Medical Center, Leiden; 3Department of Medicine, Amsterdam Medical Center,
Amsterdam; 4Department of Pediatrics, University of Groningen, Groningen, The Netherlands.
Objective: Central GLP-1 receptor (GLP-1R) activation, implemented for the treatment of type 2
diabetes mellitus, has recently been shown to increase thermogenesis in brown adipose tissue
(BAT). The aim of the present study was to investigate the effects of chronic central GLP-1R
activation on the involvement of BAT in the clearance of plasma TG and glucose, under insulin
sensitive and insulin resistant conditions.
Methods and results: Chow and 12-week high-fat-fed C57Bl/6J mice were continuously infused
with exendin-4 (0.75 nmol/day) or vehicle into the left lateral ventricle for 5 days. In addition, a
group of vehicle-treated mice was added that mice were pair fed to the exendin-4-treated group.
Central infusion of exendin-4 in chow fed mice increased sympathetic outflow towards BAT,
evident from tyrosine hydroxylase staining (+103%), and increased UCP-1 levels (+44%),
decreased lipid content (-67%), and increased uptake by BAT of plasma TG (+276%) and glucose
(+142%). These effects were largely independent of the hypophagic effect of exendin-4.
Interestingly, in high-fat-fed mice, exendin-4 still increased sympathetic outflow to BAT and
increased the uptake of plasma TG (+291%) and glucose (+482%) by BAT. Again, these effects
were largely independent of the effects of exendin-4 on food intake, and accompanied by an
increased fat oxidation and lower body weight.
Conclusion:Chronic activation of the central GLP-1R by exendin-4 enhances the sympathetic
outflow to BAT and increases the uptake of TG and glucose from plasma by BAT. We anticipate
that targeting the central GLP-1R will be a valuable strategy in the treatment of dyslipidemia and
hyperglycemia in addition to obesity.
This research was supported from the Netherlands CardioVascular Research Initiative:

CVON2011-19. PCN Rensen is an Established Investigator of the Netherlands Heart Foundation
(grant 2009T038).
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Clearance of circulating low-density lipoprotein (LDL) is dependent on COMMD1 and WASHmediated endosomal sorting of the low-density lipoprotein receptor (LDLR)
Abstract nr. 268
Author van de Sluis , Bart, UMC Groningen, Groningen, Netherlands
Co-author(s) - Bartuzi , Paulina
Co-author(s) - Billadeau , Daniel
Co-author(s) - Dekker , Daphne
Co-author(s) - Favier , Robert
Co-author(s) - Rong , Shunxing
Co-author(s) - Groen , Albert
Co-author(s) - Kuivenhoven , Jan Albert
Co-author(s) - Horton , Jay
Co-author(s) - Burstein , Ezra
Co-author(s) - Hofker , Marten
Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Animal model,Cardiovascular Disease,Genetics,LDL
The low-density lipoprotein receptor (LDLR) plays a pivotal role in clearing circulating low-density
lipoprotein (LDL) cholesterol, which is a major risk factor for cardiovascular disease, but the
mechanisms regulating the intracellular trafficking of LDLR remains poorly understood. In a recent
study we identified COMMD1 as a novel gene in regulating plasma LDL cholesterol levels. We
discovered that hepatic Commd1 deficiency results in elevated total plasma cholesterol levels in
mice. This increase in circulating cholesterol is caused by raised levels of LDL cholesterol. The
role of COMMD1 in cholesterol homeostasis was further validated in dogs homozygous for a
naturally occurring COMMD1 loss-of-function mutation. Similar as liver specific Commd1 knockout
mice, dogs deficient for COMMD1 show raised plasma LDL cholesterol levels. We identified that
COMMD1 interacts, and colocalizes with LDLR, and with various endocytic proteins, including the
WASH complex. WASH is a multi-subunit protein complex involved in endosomal sorting of
specific cargos. Here we demonstrate that depletion of COMMD1 or WASH result both in
mislocalization of LDLR, and subsequently decreased LDL uptake. Furthermore we identified that
individuals with a mutation in a protein associated with the COMMD1/WASH protein complex are
hypercholesterolemic. Altogether, this study show for the first time that COMMD1 is associated
with a endosomal sorting machinery, which is essential for proper intracellular trafficking of the
LDLR, and impaired endosomal LDLR sorting causes hypercholesterolemia in men, dogs, and
mice.
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Alirocumab in patients with hypercholesterolemia not on statin therapy: the ODYSSEY CHOICE II
study

Abstract nr. 269
Author Stroes , Erik, AMC, Amsterdam, Netherlands
Co-author(s) - Guyton , John R
Co-author(s) - Farnier , Michel
Co-author(s) - Lepor , Norman
Co-author(s) - Civeira , Fernando
Co-author(s) - Gaudet , Daniel
Co-author(s) - Watts , Gerald
Co-author(s) - Manvelian , Garen
Co-author(s) - Lecorps , Guillaume
Co-author(s) - Baccara-Dinet , Marie T
Topic Primary & Secondary prevention of CVD; Lifestyle Measures and Pharmacological
Intervention
Keywords Cardiovascular Disease,LDL,PCSK9,Pharmacology
Background: Observational studies report that 7-29% of patients receive sub-optimal statin doses
or no statin therapy, mainly due to statin-associated muscle symptoms (SAMS). CHOICE II
(NCT02023879) evaluated the LDL-C-lowering effect of the monoclonal PCSK9 antibody
alirocumab at a dose of 150 mg every 4 weeks (Q4W) in patients with hypercholesterolemia not
receiving statin therapy.
Methods: This study included patients with hypercholesterolemia receiving fenofibrate, ezetimibe
or diet alone. Eligible patients had (a) moderate to very high CV risk and SAMS (inability to
tolerate ≥2 statins due to muscle symptoms), or (b) moderate CV risk without SAMS. Patients
were randomized to alirocumab 150 mg Q4W, alirocumab 75 mg Q2W (calibrator arm), or placebo
for 24 weeks. Doses were adjusted to alirocumab 150 mg Q2W at week (W)12 if W8 LDL-C target
levels were not met (<70 or <100 mg/dL, depending on CV risk) or LDL-C reduction at W8 was
<30% from baseline. The primary efficacy endpoint was percent change in LDL-C from baseline to
W24; safety was assessed throughout.
Results: 233 patients were randomized; >90% of patients did not use statins due to SAMS (Table);
~70% received fenofibrate or ezetimibe; ~30% diet alone. At W24, significantly greater LDL-C
reductions from baseline were observed for alirocumab 150 mg Q4W versus placebo (LS mean
difference -56.4%; p<0.0001) (Figure). At W12, 49.1% of patients in the alirocumab 150 mg Q4W
arm required dose adjustment. Overall, 63.9% of patients in the alirocumab 150 mg Q4W arm
achieved pre-defined LDL-C target levels at W24 versus 1.8% of placebo patients (ITT analysis)
(Table). Treatment-emergent adverse events (TEAEs) occurred in 63.8% and 77.6% of placeboand alirocumab 150 mg Q4W-treated patients, respectively. Muscle symptoms were infrequent;

the most common TEAEs were injection site reactions, arthralgia, headache and nasopharyngitis
(Table).
Conclusions: Alirocumab 150 mg Q4W/150 mg Q2W significantly reduced LDL-C versus placebo
on background of ezetimibe, fenofibrate or diet alone. Using individualized dosing regimens,
63.9% of patients in the alirocumab 150 mg Q4W/150 mg Q2W arm achieved their predefined
LDL-C target levels in the absence of statin therapy.
Study funding: Study funded by Sanofi and Regeneron Pharmaceuticals, Inc.

Mean calculated LDL-C levels in patients with SAMS

Table. Effects of alirocumab
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DEVELOPMENT OF A NEW SCORE REFLECTING FAMILY HISTORY OF CARDIOVASCULAR
DISEASE AND ITS ASSOCIATION TO ATHEROSCLEROSIS
Abstract nr. 270
Author Amato, Mauro, Centro Cardiologico Monzino, Milan, Italy
Co-author(s) - Ravani, Alessio L.
Co-author(s) - Sansaro, Daniela
Co-author(s) - Frigerio, Beatrice
Co-author(s) - Veglia, Fabrizio
Co-author(s) - Castelnuovo, Samuela
Co-author(s) - Bonomi, Alice
Co-author(s) - Tedesco, Calogero C.
Co-author(s) - Tremoli, Elena
Co-author(s) - Baldassarre, Damiano
Co-author(s) - ., on behalf of the IMPROVE study group
Topic Epidemiology of CVD; The Risk Factor Concept
Keywords Atherosclerosis,Cardiovascular Disease,Epidemiology,Risk stratification
Background and objective: In cardiovascular (CV) risk assessment, the family history (FH) of
cardio, cerebral or peripheral vascular disease are often summarized under a generic yes/no “FH”
definition. This completely ignores the presence of different kinds of cardiovascular pathologies in
the same family. Here we interrogated the dataset of the IMPROVE study to assess whether a
score of the overall FH burden (FHcount) confers an additional risk not grasped by a generic FH
definition.
Methods: 3703 individuals free of vascular events (median age 64.4 years; 48% men) were
followed up for 3 years. The subject’s FH profile was determined by a face-to-face interview. The
FHcount was defined as the number of different pathologies among cardio, cerebral, or peripheral
vascular diseases (Items) recorded in the family history. The score ranges from 0 (no pathologies)
to 3 (presence of the three kinds of pathologies in the family).
Results:In the IMPROVE cohort, 21.5%, 50.8%, 23.8% and 3.9% of subjects were exposed to
zero, one, two, or three FH items, respectively. C-IMTmean-max increased progressively
accordingly to the FHcount. The trend was significant (Ptrend=0.003) even after adjustment for
latitude and vascular risk factors known to aggregate at family level (i.e. dyslipidemia,
hypertension, diabetes). By Cox analysis, the FHcount was an independent associate of vascular
events (Ptrend=0.05), with a hazard ratio (HR), adjusted for latitude and traditional risk factors of
1.20 (95% CI: 1.00-1.45) for one step of FHcount. Conversely, the generic FH definition was not
associated with cardiovascular risk (adjusted HR (95% CI) = 1.39 (0.95-2.03).
Conclusions:The count of FH items is an independent risk factor for subclinical and clinical
atherosclerosis which works better than the generic definition of family history of vascular disease.
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CAROTID PLAQUES SIZE AND COMMON CAROTID IMT MEASURED IN PLAQUE-FREE
AREAS SHOW ADDITIVE VALUE IN CARDIOVASCULAR-RISK PREDICTION AND INDIVIDUAL
RECLASSIFICATION
Abstract nr. 271
Author Baldassarre, Damiano, Centro Cardiologico Monzino, IRCCS, and Dip. Sci.
Farmacologiche e Biomolecolari, Milan, Italy
Co-author(s) - Veglia, Fabrizio
Co-author(s) - Frigerio, Beatrice
Co-author(s) - Ravani, Alessio L.
Co-author(s) - Castelnuovo, Samuela
Co-author(s) - Sansaro, Daniela
Co-author(s) - Bonomi, Alice
Co-author(s) - Tedesco, Calogero C.
Co-author(s) - Amato, Mauro
Co-author(s) - Tremoli, Elena
Co-author(s) - ,
Topic Epidemiology of CVD; The Risk Factor Concept
Keywords Atherosclerosis,Cardiovascular Disease,Epidemiology,Risk stratification
Background and objective: Whether the size of carotid plaques and the mean of common carotid
(CC) intima-media thickness (IMT) measured in plaque-free areas (PF CC-IMTmean) can be used
as additive, rather than alternative, variables in models for cardiovascular risk refinement and
reclassification remains to be established. To address this issue, in the “IMPROVE-study”
European cohort (n=3703), we have evaluated the independence of the two variables in
cardiovascular risk prediction as well as their capacity to mutually add in reclassification models.
Methods: Carotid plaque size was indexed as cIMTmax, i.e. the size of the biggest plaque
detected in the whole carotid tree. PF CC-IMTmean was assessed considering both CCs in their
entire length. Quartiles of cIMTmax and PF-CC-IMTmean were obtained and Hazard Ratios (HR)
calculated comparing top quartiles of both PF CC-IMTmean and cIMTmax vs normal values (1st, 2
nd, 3rd quartiles) with Cox regression models.
Results: In this analysis stratified by center, both ultrasonographic variables were independent
predictors of vascular events (VEs), even after adjustment for age, sex, vascular risk factors (LDLC, HDL-C, systolic blood pressure, personal history of diabetes and of hypertension, family history
of diabetes, family history of hypertension, pack-years), and pharmacological treatments (statins,
beta-blockers, ACE inhibitors, diuretics and calcium antagonists); HR (95%CI) = 1.98 (1.47, 2.67);
P<0.0001 and 1.68 (1.23, 2.29); P=0.001 for cIMTmax and PF CC-IMTmean, respectively. When
cerebrovascular or coronary events were considered, the Cox analysis showed that cIMTmax and
PF CC-IMTmean were independent predictors of cerebro VEs (P=0.0001 and P=0.005 for cIMT
max and PF CC-IMTmean, respectively, whereas only cIMTmax remained a significant and

independent predictor of coronary events (P=0.025). In reclassification analyses, considering the
combined end-point, top quartile of PF CC-IMTmean significantly adds to a model containing both
Framingham Risk Score and top quartile cIMTmax [IDI (99% C.I.) 0.009 (0.003, 0.016); p=0.0001]
and vice-versa [IDI (99% C.I.) 0.02 (0.010, 0.029); P<0.0001], thus corroborating an additive value
in risk reclassification.
Conclusion: Carotid plaque size and CC-IMT measured in plaque-free areas are independent
predictors of VEs; as such, they should be used as additive, rather than alternative, variables in
models for cardiovascular risk prediction and risk reclassification.
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Achilles Tendon Thickness: A More Distinguishable Benchmark than LDL-C for CAD
Abstract nr. 272
Author Tanaka, Nobukiyo, Ichinomiya Nishi Hospital, Ichinomiya, Japan
Co-author(s) - Yokoyama, Shinji
Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Cardiovascular Disease,Familial Hypercholesterolemia,LDL

Background and Purpose: FH is a highly prevalent hereditary disease at strong risk of CAD. It is
important to estimate contribution of FH to CAD in Japan where the incidence is still relatively low
to the Western World. Besides elevation of LDL-C and family history of FH/premature CAD,
tendon/skin xanthomas are major symptoms of FH as one of its diagnostic criteria. We intended to
evaluate the contribution of FH to CAD in Japan by measuring Achilles tendon thickness (ATT) of
the patients with and without CAD.
Methods and Results: We investigated 484 patients who visited Ichinomiya Nishi Hospital from
May 2010 to Jury 2014. ATT was measured on X-ray films. 173 patients were identified with CAD.
LDL-C of CAD was lower than non-CAD, probably due to more extensive use of statins (57.2 % in
CAD and 16.7 % in non-CAD). Two FH patients were identified based in each group by the JAS
guidelines, resulting in 1.2 % vs 0.6 % in CAD and non-CAD groups, respectively, not reaching
significance. Age, Family history, HDL-C, and ATT was extracted as a predictor of CAD by
multiple logistic regression analysis (OR: 1.03, [1.00-1.05], P=0.021, OR: 2.29, [1.38-3.82],
P=0.003, OR: 0.97, [0.94-1.00], P=0.026, OR: 1.39, [1.08-1.79], P=0.010, respectively). ATT was
one of the risk markers of CAD by ROC curve (AUC: 0.60). Cut-off value of ATT in CAD is 6.7mm
by positive likelihood ratio and 7.5mm by Youden index by ROC curve. More patients with CAD
had ATT over 7 mm (OR: 1.69, P=0.007).
Discussion and Conclusion: FH is likely a risk of CAD in Japanese public health but more
extensive survey is required to draw a quantitative conclusion. ATT is an apparent risk for CAD
while an inconclusive marker for FH in general practice. The use of statins may mask FH due to
substantial modification of LDL-C.
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DECREASED IDL, LDL-1 AND HDL SUBFRACTIONS IN SICKLE CELL DISEASE PATIENTS IS
ACCOMPANIED BY A REDUCTION OF APO-A1
Abstract nr. 275
Author Aslan, Mutay, Akdeniz University Faculty of Medicine, Antalya, Turkey
Co-author(s) - Ozturk, Oktay H.
Co-author(s) - Can, Yesim
Co-author(s) - Yonden, Zafer
Co-author(s) - Motor, Sedat
Co-author(s) - Kaya, Hasan
Co-author(s) - Oktay, Gonul
Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Apolipoproteins,HDL,LDL,Lipoproteins
Abstract:
Aim: Although hypocholesterolemia is a reported finding in sickle cell disease (SCD), low-density
lipoprotein (LDL)/high-density lipoprotein (HDL) subfractions and HDL-associated enzymes have
not been determined in SCD patients.
Methods: Blood was collected from 38 hemoglobin (Hb)A volunteers and 45 homozygous HbSS
patients who had not received blood transfusions in the last 3 months. Serum lipids were
measured by automated analyzer while LDL and HDL subfraction analysis was done by
continuous disc polyacrylamide gel electrophoresis. Serum levels of cholesteryl ester transfer
protein (CETP), lecithin cholesterol acyltransferase (LCAT), apolipoprotein B (apoB) and
apolipoprotein A-1 (apoA-I) were determined by enzyme-linked immunosorbent assay (ELISA).
Results: Total cholesterol (TC), low-density lipoprotein cholesterol (LDL-C) and high-density
lipoprotein cholesterol (HDL-C) levels were significantly decreased, while TG levels were
significantly increased in SCD patients compared to controls. A significant decrease in
intermediate-density lipoprotein (IDL)-C, IDL-B, IDL-A and LDL-1 fractions were seen in SCD
patients, while no significant difference was observed in small dense LDL particles. A significant
decrease was seen in HDL-large, HDL-intermediate and HDL-small fractions in SCD patients
versus controls. Levels of LCAT and ApoA-1 protein measured in SCD patients were significantly
lower while no significant difference was observed in CETP and ApoB protein levels compared to
controls.
Conclusions: The reduction observed in LDL- and HDL-C in SCD patients was reflected as
significantly decreased IDL, LDL-1 and HDL-subfractions. Decreased HDL subfractions may
possibly lead to the reduced ApoA-1 and LCAT protein levels observed in SCD patients.
Keywords: Sickle cell disease, Low-density lipoprotein, High-density lipoprotein, Lecithincholesterol acyltransferase, Apolipoprotein A-1.
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Interaction between HIV-1 protein Nef and endoplasmic reticulum chaperone calnexin drives
inhibition of activity of ABCA1
Abstract nr. 276
Author Bukrinsky, Michael, George Washington University School of Medicine and Health
Sciences, Washington, United States of America
Co-author(s) - Hunegnaw, Ruth
Co-author(s) - Pushkarsky, Tatiana
Co-author(s) - Adzhubei, Alexei
Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Atherosclerosis,Lipoproteins,Pathogenesis,Reverse Cholesterol Transport
HIV-infected patients are at increased risk of developing atherosclerosis, in part due to
downmodulation and impairment of activity of the ATP-Binding Cassette A1 (ABCA1) cholesterol
transporter by the HIV-1 protein Nef (Mujawar et al., PLoS Biol. 2006 4:e365). The mechanism of
this effect of Nef remained unknown for several years. Recently, we provided evidence that
inhibition of ABCA1 activity in HIV-infected cells involves Nef interaction with an endoplasmic
reticulum (ER) chaperone calnexin and disruption of calnexin binding to ABCA1, leading to ABCA1
retention in ER, degradation, and eventual suppression of cholesterol efflux (Jennelle et al., J Biol
Chem. 2014 289:28870-84). However, the mechanics of this Nef effect remained unclear, in
particular because the substrate-binding domain of calnexin is located within the ER lumen,
whereas Nef has not been documented to enter the lumen of ER. We therefore strived to
characterize Nef-calnexin interaction. Initial experiments using deletion mutants of calnexin lacking
cytoplasmic, luminal, or transmembrane domains demonstrated that Nef interacts with the
cytoplasmic tail of calnexin. Computer structure modeling and docking predicted that lysine
residues in positions 4 and 7 of Nef are critical for this interaction. We have used publicly
accessible docking servers to build a dataset of Nef-calnexin interaction models, and analyzed
these models to identify the amino acid residues in Nef with the highest number of interactions.
The list of these residues included Lys 7, which formed strong interaction with calnexin. Modeling
of Nef showed that Lys 4 plays a key role in stabilizing structure of the Nef N-terminal region
where Lys 7 is located. Thus, mutation of both lysines can have a dual effect of destabilizing
structure of the binding interface and disrupting Nef-calnexin interaction. We introduced mutations
of these lysine residues into a molecular clone of HIV-1 and demonstrated that mutated Nef does
not interact with calnexin, ABCA1 is not downregulated in cells infected with the mutant virus, and
cholesterol efflux from cells infected with such virus remains intact. This study identifies potential
targets that can be exploited to block the pathogenic effect of HIV infection on cholesterol
metabolism.
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HIV infection induces structural and functional changes in High Density Lipoproteins
Abstract nr. 277
Author Bukrinsky, Michael, George Washington University School of Medicine and Health
Sciences, Washington, United States of America
Co-author(s) - Siegel, Marc
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Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Dyslipidemia,HDL,Lipids,Lipoproteins
Coronary artery disease is a growing clinical problem in HIV-infected subjects. The increased risk
of coronary events in this population has been linked to low levels of HDL, but the effects of HIV
infection and anti-retroviral treatment (ART) on HDL structure and function remain poorly
characterized. Here, we determined the composition and function of HDL particles isolated from
plasma samples collected from ART-naive and ART-positive HIV-infected patients and compared
them to HDL from a convenience control group. Proteomic profiling revealed decreased levels of
paraoxonase (PON) 1 and PON 3 in HDL from both treated and untreated HIV-positive patients,
and PON activity of HDL from HIV-infected subjects was significantly lower than in control group.
Lipidomic profiling uncovered that sphingomyelin and ether-linked glycerophospholipid species in
the HDL particles correlated positively with viral load and negatively with CD4+ T cell counts in the
ART-naive subjects. Consistent with analysis of lipids, the level of PLTP showed a significant
positive correlation with viral load and negative correlation with CD4+ T cell counts in ART-naïve
HIV-positive samples. Given the low PON1 and PON3 levels in HDL from HIV-infected subjects,
we tested for the level of oxidized phospholipids in the HDL particles from a subset of HIV+ ARTnaïve and treated subjects with completely suppressed viremia. No significant differences in
oxidized lipids were found between HDL from control and untreated or PI-treated subjects, but a
significant increase was detected in the NNRTI-treated samples. Similarly, the ratio of oxidized
LDL to total LDL was significantly increased in the NNRTI-treated samples. These results suggest
that reduced PON levels in HDL of HIV-infected subjects do not translate to increased levels of
oxidized lipids, however, low PON may contribute to increased oxidation in NNRTI-treated
patients. Functional analysis demonstrated a negative correlation between cholesterol efflux
capacity of HDL and viral load in ART-naive HIV-infected group. Taken together, these results
indicate that HIV infection associates with a number of both protein and lipid compositional
changes in HDL particles. Moreover, HIV infection affects cholesterol efflux function of HDL, thus
contributing to an increased risk of atherosclerosis in this patient population.
Subdivision 3. Clinical Studies
Presentation Preference Oral presentation

Additional information

Modeling the VLDL delipidation cascade: apolipoprotein B and triglyceride pools have identical
rate constants despite different fates and mass distributions
Abstract nr. 278
Author Ramakrishnan , Sekhar, Columbia University, New York, United States of America
Co-author(s) - Ginsberg , Henry
Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Apolipoproteins,Metabolism,Triglycerides
Labeled amino acid and glycerol are used simultaneously to determine VLDL apolipoprotein B
(apoB) and triglyceride (TG) rate constants (e.g., Nagashima JCI 15:1323, 2005). Models include
subpools in a delipidation cascade with the TG to B ratio decreasing along the cascade. While one
can develop and fit models for VLDL-B and VLDL-TG separately, we believe it more appropriate to
develop a single model for apoB and TG in VLDL. The integrated model should express the
assumptions about the relationships between apoB and TG along the cascade. In brief, we
assume that each pool along the cascade has a specific TG:B ratio. A simple two-pool cascade is
shown in the figure (notation as in Ramakrishnan Bull. Math. Biol. 72:2019, 2010), A for apoB and
B for TG. The mass distribution between big and small particles is different for apoB and TG (a
much larger fraction of VLDL-TG is in pool 1): Q1/Q2 for TG is b/s times Q1/Q2 for apoB, where
“b” and “s” are the TG:B ratio in big and small particles, respectively. It is also seen that the
synthetic flux ratio into the two pools is different for apoB and TG, interestingly by the same ratio
b/s. Less intuitive, and quite striking from a modeling perspective, is our result that the pool
models for tracer enrichments are identical for apoB and TG; this is conveyed in the figure where
the r parameters, relevant to enrichment modeling, are seen to be the same for apoB and TG.
Thus, a combined model for apoB and TG, when written for enrichments rather than for total tracer
quantities, has the same rate constants for both apoB and TG; the models differ only in the mass
fractions. We have taken this approach in our publications. The widely done modeling of total
tracer quantities does not make the commonality clear; this can be seen in the figure where the k
parameters, relevant to total tracer quantity modeling, are not the same for apoB and TG. In
conclusion, the differential equations are identical for VLDL-B and VLDL-TG, provided they are in
enrichment terms.

Two-pool VLDL delipidation cascade for apoB and TG
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Apolipoprotein B kinetics modeled using prior studies’ averaged amino acid parameters rather
than plasma amino acid enrichments from each study
Abstract nr. 279
Author Ramakrishnan , Sekhar, Columbia University, New York, United States of America
Co-author(s) - Holleran , Stephen
Co-author(s) - Ginsberg , Henry
Co-author(s) - Soffer , Gissette
Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Apolipoproteins,LDL,Metabolism
Apolipoprotein B (ApoB) turnover kinetics are routinely studied by measuring ApoB enrichment in
VLDL, IDL and LDL following a bolus injection of a stable isotope of an amino acid (AA), possibly
along with a primed constant infusion of a second stable AA isotope. It is customary to measure
plasma AA enrichments and model AA kinetics for each individual to improve the modeling of the
apoB enrichment data even though AA metabolism is not of interest. We theorized that if, instead
of measuring each subject’s plasma AA enrichments, mean AA kinetic parameter values from prior
studies were used in fitting each subject’s apoB enrichment data, the resulting apoB parameter
estimates for each subject would approximate closely the values obtained when that subject’s AA
enrichments are measured and used. We tested this theory by reanalyzing the data from a
crossover study of apoB kinetics in 8 subjects before and on treatment with pioglitazone (reported
in Nagashima et al JCI 15:1323, 2005), but using the mean AA kinetic parameter values (the
averages of the values obtained when individual AA enrichment data were used) for all subjects,
on or off pioglitazone. We found excellent agreement: correlation coefficients, between apoB
kinetic parameters estimated using individual AA enrichments vs those estimated using mean AA
kinetic parameters, exceeded 0.79 for VLDL, IDL and LDL apoB fractional catabolic rates (FCR)
and production rates (PR). The correlation coefficients are shown in the Table, along with the
results, by paired t-tests, of comparisons of placebo vs pioglitazone with each modeling approach.
The p-values are seen to be very close. We conclude that, without sacrificing validity or statistical
power, considerable laboratory work can be saved by not measuring each subject’s plasma AA
enrichments but, rather, using mean AA kinetic parameters from prior studies. We are in the
process of confirming these findings in a different crossover study.
This work was supported by grants TR000040 from the NIH/NCATS and HL55638 from the
National Heart, Lung and Blood Institute.

Table of correlations and paired t p-values with two modeling approaches
Subdivision 3. Clinical Studies
Presentation Preference Mini-oral presentation
Additional information

Is the lower LDL value the less occurrence of vascular events? --- Results from a Taiwan
SPARCLE Registry
Abstract nr. 280
Author Wu, Chau-Chung, National Taiwan University Hospital, Taipei, Taiwan
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Topic Primary & Secondary prevention of CVD; Lifestyle Measures and Pharmacological
Intervention
Keywords Cardiovascular Disease,LDL

Background / Purpose: Aggressive lipid control for patients with atherosclerotic diseases has
been recommended by several guidelines. This study aimed to evaluate the vascular events in
patients with different levels of low-density lipoprotein cholesterol (LDL-C) from an atherosclerotic
disease registry in Taiwan.
Methods: This multicenter cohort study was conducted in 14 hospitals in Taiwan. A total of 3,434
outpatients who had a history of atherosclerotic vascular disease were recruited. Patients were
categorized into 4 groups based on the LDL-C values: <70, 70-99, 100-129, and >130 mg/dL.
Primary endpoints included cardiovascular death, nonfatal stroke, nonfatal myocardial infarct, and
cardiac arrest required resuscitation. Kaplan-Meier method and Cox proportional hazard model
were applied to assess relevant variables between groups.
Results: Of all patients (mean age, 65.6+11.8 years; male, 2,402 [69.9%]), 559 (16.2%), 1,300
(37.9%), 948 (27.6%), and 627 (18.3%) were categorized in the <70, 70-99, 100-129, and >130
mg/dL of LDL-C respectively. The mean duration of follow-up was 2.36+0.36 years. Patients with
lower LDL-C were more likely to have older age, higher frequencies of diabetes and myocardial
infarction, but lower frequency of ischemic stroke. Patients with LDL-C 100-129 mg/dL had the
lowest risk of vascular events and death (adjusted hazard ratio, 0.30; 95% confidence intervals,
0.14-0.66; p=0.003) as compared to patients with LDL-C <70 mg/dL (Figure). Statin use can
decrease the occurrence of vascular events and death (adjusted hazard ratio, 0.58; 95%
confidence intervals, 0.35-0.97; p=0.037).
Conclusions: For patients with atherosclerotic vascular disease, LDL-C control in the range of 100129 mg/dL and statin use has the lower risk of vascular events in Taiwanese.
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DPP-4 signaling in T cells contributes atherosclerotic development and renal dysfunction
Abstract nr. 281
Author SATO, KAYOKO, Tokyo Women's Medical University, Tokyo, Japan
Co-author(s) - Futase, Atsuko
Co-author(s) - Kitamura, Kazutaka
Co-author(s) - Masuda, Chieko
Co-author(s) - Uto, Kenta
Co-author(s) - Hagiwara, Nobuhisa
Topic The Pathogenesis of Atherosclerosis; Immunity, Inflammation, and the Endothelium
Keywords Atherosclerosis,Inflammation,Pathogenesis,Renal function
Background:Dipeptidyl peptidase4 (DPP-4, CD26) is expressed on CD4+ memory T cells and
represents a marker of T cell activation. However, it is not known whether DDP4 inhibitors for type
2 diabetes prevent atherosclerosis development. In this study, we examined the effect of DDP-4
inhibitor for the inflammatory cytokine producing-T cells in atherosclerotic model mice.
Methods/Results:We examined 10W ApoE-/-mouse (Cont) and compared to the mice fed with
high fat diet for 8 weeks (HFD), alogliptin (DPP4 inhibitor) 20mg/kg/day, or 40mg/kg/day. In HFD,
sudan staining of aorta revealed the atherosclerotic lesion was increased compared to Cont. In
addition, IFNγ+Th1 and IL17+Th17 were increased by FACS, and infiltrated into the
immunohistochemistry plaque of aorta and glomeruli. Furthermore, the urinary albumin/creatinine
ratio was increased in HFD compared to Cont. Alogliptin treatments inhibited IFNγ+Th1 and IL17+
Th17 filtrates into the plaque and glomeruli, and the proteinuria. Next, to investigate whether the
inflammatory cytokine induced dysfunction of podocytes were involved in proteinuria, we
investigated nephrin, podocin, and phosphorylated nephrin in the kidney by Western blots and
immunohistochemistry. The decreased phosphorylated neprin in HFD were recovered in Alog.
Finally, we confirmed that the morphological changes of podocytes in HFD were improved in Alog
by electron microscopy.
Conclusion:DDP4 signaling in IFNγ+ Th1 and IL17+ Th17 T cells might aggravate atherosclerosis
acceleration and induce the initiation of glomerular tissue damage.
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Beneficial effects of extract from Mexican genetic resources of Ganoderma lucidum on cholesterol
metabolism and gut microbiota in C57BL6 mice
Abstract nr. 282
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Co-author(s) - Martínez-Carrera, Daniel
Co-author(s) - Morales, Porfirio
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Intervention
Keywords Cardiovascular Disease,Metabolism,Nutrition,Prevention
Although the medicinal mushroom Ganoderma lucidum (Gl) provides health benefits, Mexican
genetic resources from this species have not yet been studied. We studied the effect of the
consumption of Gl standardized extract in mice fed with a high cholesterol diet on the expression
of genes involved in liver cholesterol metabolism, as well as in the gut microbiota. Mice were fed
20% casein (AIN93G) diet for 42 days, with and without cholesterol (0.5%), and supplemented
with Gl extract (1.0%). Consumption of Gl extract decreased the expression of the HMGCoA
reductase gene involved in the endogenous synthesis of cholesterol, and increased LDL-r and
PCG1β gene expression compared to mice fed with high cholesterol diet only. Moreover, GI
extract significantly reduced hepatic and serum cholesterol and triglycerides concentration
compared to the cholesterol group without Gl extract. A gut microbial analysis revealed that the
consumption of Gl extract increased significantly the gene expression of Lactobacillus,
Bacteroidetes, Actinobacteria, and Bifidobacteria, while decreased Firmicutes, as compared to
mice fed with a cholesterol diet without Gl extract. Our data showed that the consumption of GI
extract had positive effects on cholesterol metabolism and the gut microbiota, which may help in
the prevention of atherosclerosis and metabolic syndrome due to its hypolipidemic and prebiotic
properties.
This work was supported by CONACYT.
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Sparse endothelial cell monolayer downregulates TNF-a -induced E-selectin expression through
epigenetic mechanisms
Abstract nr. 283
Author Tani, Mariko, Tokyo Medical and Dental University, Tokyo, Japan
Co-author(s) - Hamada, Katsuhiko
Co-author(s) - Osaka, Mizuko
Co-author(s) - Yoshida, Masayuki
Topic The Pathogenesis of Atherosclerosis; Immunity, Inflammation, and the Endothelium
Keywords Endothelium,Inflammation
[Objective] Activation of vascular endothelium, such as expression of adhesion molecules, plays
an important role in vascular inflammation. Recent studies revealed the morphological patterns
affect various cellular functions including cytokine induced cell activation. In this study we
investigated the influence of cell density on TNF-α mediated-E-selectin in human umbilical
endothelial cells (HUVEC).
[Methods and Results] To obtain sparse and confluent monolayer, HUVECs were seeded at a
density of 7.2×103 cells/cm2 and 29.2×103 cells/cm2, respectively and then cultured 36 hours
followed by stimulation with TNF-α. Total E-selectin protein expression was significantly greater in
confluent monolayer than those in sparse monolayer. When the single cell surface expression was
determined by flow cytometric analysis, confluent monolayer exhibited significantly higher Eselectin than sparse monolayer. Interestingly, neither NFkB activation nor phosphorylation of JNK
and p38 was involved in this phenomenon. To our surprise, chromatin accessibility of E-selectin
gene, judged from CHART-PCR, was higher in confluent monolayer than in sparse monolayer
(P<0.05). Finally, ChIP assay of E-selectin promoter revealed that E-selectin proximal promoter
region was highly and specifically acetylated in confluent HUVEC monolayer upon TNFaactivation
(p<0.01).
[Conclusion] Our data suggest that cell density regulates endothelial expression of E-selectin via
epigenetic pathway that impact on the accessibility of chromatin.
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Initial oxidation of LDL by iron at lysosomal pH is due to tryptophan radicals and is not inhibited by
probucol
Abstract nr. 284
Author Ahmad, Feroz, Institute of Cardiovascular and Metabolic Research, University of Reading,
Reading, United Kingdom
Co-author(s) - Leake, David
Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Apolipoproteins,Atherosclerosis,LDL,Pathogenesis
The LDL oxidation hypothesis proposes that cells oxidise LDL in arterial interstitial fluid and
macrophages take it up rapidly, becoming foam cells. LDL oxidation is inhibited by interstitial fluid,
however, and large clinical trials have shown no protection by antioxidants, including probucol. We
therefore proposed that LDL might be nonoxidatively modified and aggregated by enzymes, such
as sphingomyelinase, in interstitial fluid, rapidly phagocytosed by macrophages and oxidised by
iron inside lysosomes, which have a pH of about 4.5 (Wen & Leake (2007) Circ. Res. 100, 1337).
Tryptophan in apoB-100 might be involved in the initiation of LDL oxidation by copper (Giessauf et
al. (1995) BBA 1256, 221). We investigated the mechanisms of LDL oxidation by iron at lysosomal
pH. LDL (50 µg LDL protein/ml) was oxidised by FeSO4 or FeCl3 (5 µM) at 37 °C in 150 mM
NaCl/ 10 mM sodium acetate buffer, pH 4.5. Lipid oxidation was measured in terms of conjugated
dienes at 234 nm and tryptophan oxidation by the loss of fluorescence (Ex/Em 282/331 nm).
Unexpectedly, the loss of tryptophan fluorescence was faster with Fe2+ than Fe3+. Interestingly,
probucol did not inhibit lipid oxidation for about 100 min for Fe2+ and Cu2+ at pH 4.5 and did not
decrease the loss of tryptophan fluorescence. In contrast, probucol inhibited entirely the initial
oxidation of LDL by Cu2+ at pH 7.4. As probucol was unable to prevent loss of tryptophan
fluorescence, but would be expected to scavenge lipid radicals, the initial oxidation of LDL at pH
4.5 might be due to the formation of tryptophan radicals which attack the lipids. This might explain
why the oxidation of LDL lipids at pH 4.5 is faster with Fe2+ than Fe3+. We propose the following
mechanism of LDL oxidation by Fe2+ at lysosomal pH.
Fe2+ + O2 → Fe3+ + O2●
O2● + H+ ↔ HO2● (pKa 4.8)
HO2● + TrpH → Trp● + H2O2
Trp● + O2 → TrpOO●
LH + TrpOO● → L● + TrpOOH
L● + O2 → LOO●
This might help to explain why probucol was not beneficial in the clinical trials.
Funded by the Felix Trust.

Kinetics of decrease of LDL-Trp fluorescence during LDL oxidation

Measurement of conjugated diene formation during oxidation of LDL (50μg protein/ml) by 5μM
FeSO4 or FeCl3 or CuSO4 at pH 4.5 or 7.4
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Antihypertensive therapy and phospholipid membrane spectrum in hypertensive patients
Abstract nr. 285
Author Smiianova, Yuliya, Sumy State University, Sumy, Ukraine
Co-author(s) - Demikhova, Nadiia
Co-author(s) - Vynnychenko, Lyudmyla
Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Dyslipidemia,Hypertension,Therapy
Objective. Study the phospholipid composition of platelets` membranes in hypertensive patients,
its role in the development of inflammation and membran-destructive processes influenced
antihypertensive therapy.
Methods. The study involved 58 hypertensive patients. Control group consisted of 25 people.
Levels of total lipids (TL), phosphatidylserine (PS), sphingomyelin (SM), phosphatidylcholine (PC),
phosphatidylethanolamine (PE), lysophosphatidylcholine (LPC) and fosfoinozitolphosfat (FI) were
determined using two-dimensional thin layer chromatography on silico-gel. All patients received
basic+antihypertensive therapy (fosinopril 10-20mg, diltiazem 90-180mg).
Results. In all stages of arterail hypertension were made for the fractional composition of the lipid
fractions of platelet membranes. Significantly (p<0.05) improved the content of TL in I stage to
(4.64±0.28)g/l and cholesterol to (1.31±0.11)g/l, while the level of SM, PS, PC were reduced by
13.2%, 30.8%, 11.2% respectively.
FI median concentration was reduced 2.03 times compared to the control in all patients, with the
most pronounced changes were observed in III stage. Least fraction FI decreased in latent stage
at 0.61 times. In all stages reduced the percentage of SM: I-at 1.49 times, II-1.45, III-1.53. PE
fraction was reduced in all patients. The largest decline was 1.27 times, the percentage of PE was
observed in III stage. PS and PE are the basic components of the inner bilayer cytomembranes,
depletion of membrane phospholipids leads to a redistribution of both indoors cell membranes,
which helps to change the structure and function of membranes. Pronounced increase in LPC
(2.05 times) was noted in the III stage, indicating that the destabilization of their structure and high
permeability.
Changing the phospholipid composition of the membranes of platelets under the influence of
treatment: TL fell under the influence of fosinopril (0.03 to 0.88 mg/ml) and a combination of an
ACE inhibitor with diltiazem (0.05 to 0.87 mg/ml), and this reduction was dependent both on the
stage of arterial hypertension. A moderate reduction of observed and PC, while significantly
reducing the level of LPC, CM, and increased the level of PC, PS and PE.
Conclusion. In the membranes of platelets lysoform phospholipids accumulate, indicating a
strengthening of the processes of lipid peroxidation and accumulation of bioactive substances with
membran-destructive activity.
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Identification of and Alerting to High Cardiovascular Risk may lead to Positive Changes in
Lifestyle and Reduced Risk Factor levels
Abstract nr. 287
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Topic Primary & Secondary prevention of CVD; Lifestyle Measures and Pharmacological
Intervention
Keywords Cardiovascular Disease,Lifestyle,Prevention,Risk Factor
Purpose: Many individuals with a high risk of cardiovascular disease (CVD) are undiagnosed.
The joint aim of the present studies was to investigate the impact of identifying and alerting people
to high risk on lifestyle behavior and risk factor levels.
Method: We performed two studies as part of vascular screenings in Norwegian pharmacies in
2012 (n=18,000) and 2014 (n=15,000). In study 1 (2012) there were 140 subjects with total
cholesterol (TC) ≥7.8 mmol/L, of whom 59 subjects were approached, and 49, (16% men and 84%
women), consented to participate in a 24-week follow-up study. There was no control group. In
study 2 (2014), we measured TC, HDL-C and LDL-C, HbA1c, blood pressure and body mass
index in 1,500 subjects, of whom the ~40% with the highest CVD risk participated in an 8-week
randomized controlled trial (RCT). 595 subjects, (28% men and 72% women), met the inclusion
criteria and were randomly assigned to the intervention group (n=204) or the control groups
(n=391). The intervention group was informed about their CVD risk at the first visit, while the
control groups had delayed information.
Main findings: In study 1, mean TC decreased 0.9±1.0 mmol/L (p=0.02) after 24 weeks. 29
participants (59%) reported seeing their general practitioner for a new check, of whom 13 (27%)
started lipid lowering treatment. Furthermore, 27 participants (55%) reported increased intake of
fruits and vegetables and decreased intake of saturated fat. Data from study 2 will be presented at
the conference.
Conclusion: Identification of and alerting to TC ≥7.8 mmol/L resulted in ≥12% decrease in TC after
24 weeks, and appeared to increase use of statins and improved diet in people with high
cholesterol who visited Norwegian pharmacies.
Funding: The screenings (2012 and 2014) are funded by Boots Norge AS and Mills DA. The PhD
student is funded by the University of Oslo and Throne Holst Foundation.
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Quantifying Stroke and Bleeding Risk: Results from Three Practice Settings
Abstract nr. 288
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Intervention
Keywords Anticoagulants,Atrial fibrillation,Guidelines,Thrombosis
Purpose
The purpose of this research was to assess the management of patients with nonvalvular atrial
fibrillation (NVAF) by a cardiology group, two long-term care (LTC) facilities and a hospital-based
anticoagulation clinic.
Methods
This project was conducted using a retrospective cohort design. The study population included
patients identified with a diagnosis of NVAF. Patient information collected manually and via
electronic medical records was transcribed onto project-specific data collection forms. Information
included stroke risk assessment (CHADS2), antithrombotic therapy, bleeding risk (HAS-BLED)
and time in therapeutic range (TTR) for patients receiving warfarin. Data and statistical analysis
was conducted by a third party using Microsoft Access and descriptive statistics reported for all
parameters.
Results
There were a total of 194 patients included in the analysis, mostly from the cardiology group
(54%). The mean CHADS2 score for the sample was 2.5 and 85% were classified as high risk for
stroke (CHADS2 >2). Hypertension (77%) and diabetes (38%) were the most common diseaserelated risk factors. Overall, 73% of high risk patients received a practice guideline-recommended
anticoagulant. More clinic patients (92%) received an anticoagulant than in the cardiology group
(89%) and the LTC facilities (38%). Six patients (4%), all from the LTC facilities, received aspirin in
combination with an antiplatelet agent. Of the high risk patients receiving no therapy, 36% lacked
documentation as to why an anticoagulant was not prescribed. The mean HAS-BLED score for the
sample was 2.2 and most patients were determined to be intermediate (38%) or high risk (28%)
for bleeding. TTR for those patients receiving warfarin was 64%, 51% and 49% for the cardiology
group, anticoagulation clinic and LTC facilities, respectively.
Conclusions
Oral anticoagulants are recommended for patients at high risk for stroke. However, approximately
27% of the high-risk patients in this analysis did not receive a guideline-recommended agent and
documentation is lacking when no anticoagulants are prescribed. TTR was consistent with

published literature and varies by practice setting. Although it is generally higher in anticoagulation
clinics, the cardiology group had the highest TTR in this analysis.
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Effects of Freeze-Dried Strawberry Supplementation on Metabolic Biomarkers of
Atherosclerosis in Subjects with Type 2 Diabetes

Abstract nr. 289
Author Moazzen , Sara, Tabriz, Iran
Co-author(s) - Amani , Reza
Topic The Pathogenesis of Atherosclerosis; Immunity, Inflammation, and the Endothelium
Keywords Diabetes,Endothelium,Inflammation,Nutrition

Background: To our knowledge there has been no study investigating the impact of freeze-dried
strawberry (FDS) supplementation on metabolic biomarkers of atherosclerosis in subjects with
type 2 diabetes (T2D).
Objective: This study was carried out to determine the effects of FDS supplementation on
glycemic control, biomarkers of oxidative stress, inflammation and serum total antioxidant status in
subjects with T2D compared to matched control subjects.
Methods: Thirty-six subjects with T2D (23 females; mean body mass index 27.90 ± 3.7; mean age
51.57 ± 10 years) were randomly divided into two groups. The treatment group consumed 2 cups
of FDS beverage (50 g of FDS is equivalent to 500 g of fresh strawberries) or macronutrient
matched placebo powder with strawberry flavor daily for 6 weeks in a randomized double-blind
controlled trial. Anthropometric measurements, dietary intakes, hemoglobin (Hb)A 1 c, antioxidant
status, C-reactive protein and malondialdehyde (MDA) levels were assessed at baseline and 6
weeks post-intervention
Results: FDS supplementation significantly decreased C-reactive protein levels as a biomarker of
inflammation (2.5 vs. 2.04 mg/l, p < 0.05) and lipid peroxidation in the form of MDA (3.36 vs. 2.7
nmol/ml, p < 0.05) at 6 weeks compared to the baseline. Moreover, supplementation led to a
decreasing trend in HbA 1 c (–5.7%, p < 0.05) and significant increase in total antioxidant status in
the FDS group (1.44 vs. 1.26 mmol/l, p < 0.01) compared to the placebo group. No significant
changes were observed in serum glucose concentrations and anthropometric indices.
Conclusions: FDS improved glycemic control and antioxidant status, and reduced lipid
peroxidation and inflammatory response in patients with T2D. Supplementation with freeze-dried
berry products, as natural sources of antioxidants with low glycemic index, could be considered as
an adjunctive therapy in ameliorating metabolic complications of T2D.
All procedures involving human subjects were approved by the medical ethics committee of Ahvaz
Jundishapour University of Medical Sciences, study No. ETH_393, clinical trial registration No.
IRCT201110117765N1.

Percentage of change in hs-CRP, TAC, MDA and HbA 1 c after 6 weeks postintervention in both
the FDS and control groups. * Significant change in the tr
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Arterial stiffness doesn’t correlate with endothelial dysfunction: Can arteriosclerosis reflect intimal
atheromatous changes?
Abstract nr. 290
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Objective: This study aimed to investigate the difference and association between Reactive
Hyperemia Index (RHI) and brachial artery Pulse Wave Velocity (baPWV).
Methods: A total 142 patients (mean 61±10 years, 71% of male) who underwent RHI and baPWV
were included. All patients had either more than one of atherosclerotic risk factors or coronary
artery disease. A worse baPWV between both legs was selected as a representative value in each
patient
Results: 35% of patients had diabetes mellitus (DM), 8% of patients had peripheral artery disease
(PAD) and 58% of patients have coronary artery disease (CAD). baPWV was not linearly
correlated with RHI. (r=-0.045, p=0.62, Figure 1) In diabetic patients, both RHI and baPWV were
worse than non-DM. (1.5 vs 1.7, p=0.011; 1815 vs 1545, 0.001) In PAD patients, RHI was worse
than non-PAD, while baPWV showed no difference between two groups (1.2 vs 1.7, p=0.003;
1625 vs 1847 cm/sec, p=0.370) In diabetic subgroup, RHI was similar between CAD and nonCAD. (1.6 vs 1.7, p=0.163) However baPWV was better in non CAD group with borderline
significance. (1715 vs 1588 cm/sec, p=0.061) In nondiabetic subgroup, RHI was lower in PAD and
CAD than non-PAD, non-CAD. (1.2 vs1.8, p=0.016; 1.7 vs 1.9, p=0.035) However, baPWV was
even better in CAD than non-CAD (1485 vs 1627 cm/sec, p=0.009), and comparable between
PAD and non-PAD. (1730 vs 1536 cm/sec, p=0.123) Figure 2 shows baPWV and RHI in other
subgroups.
Conclusions: Arterial stiffness represented by baPWV doesn’t correlate with RHI. It’s more
prominent in nondiabetic or CAD/PAD patients. It suggests baPWV poorly reflects atheromatous
changes initiated by endothelial dysfunction.

RHI vs baPWV linear correlation

RHI vs baPWV in subgroups
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The effects of vitamin D supplementation on cardiometabolic biomarkers in non alcoholic fatty
liver disease: Double blind randomized controlled trial
Abstract nr. 291
Author Amani , Reza, Jundishapur University of Medical Sciences, Ahvaz, Iran
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Topic Primary & Secondary prevention of CVD; Lifestyle Measures and Pharmacological
Intervention
Keywords Cardiovascular Disease,Nutrition,Risk Factor,Therapy
Aim: Prevention of cardiovascular disease (CVD) is crucial in non alcoholic fatty liver disease
(NAFLD). The aim of this study was to assess the effects of vitamin D supplementation on some
cardiometabolic biomarkers in adult patients with NAFLD.
Methods: Fifty three patients with NAFLD were enrolled in a parallel double blind placebo
controlled study. The patients were randomly allocated to receive either one oral pearl consisting
of 50,000 IU vitamin D3 (n=27) or a placebo (n=26), every 14 days for 4 months. Serum
aminotransferases, high-sensitive C-reactive protein (hs-CRP), tumor necrosis factor α (TNF-α),
malondialdehyde (MDA), lipid profile as well as grade of hepatic steatosis and homeostasis model
assessment of insulin resistance (HOMA-IR) were assessed pre- and post-intervention.
Results: The median of serum 25(OH)D3 significantly increased in the vitamin D group compared
with the controls (16.2 vs. 1.6 ng/mL, p<0.001). This increase accompanied by significant
decrease in serum MDA levels (-2.09 vs -1.23 ng/mL, p<0.05) and also near significant decrease
in serum hs-CRP (-0.25 vs. 0.22 mg/L, p=0.06). These between group differences remained
unchanged after controlling for baseline covariates. Vitamin D supplementation did not make any
changes in the serum lipid profile and liver enzymes.
Conclusion: Improved vitamin D status led to improvement in serum hs-CRP and MDA in patients
with NAFLD. Vitamin D supplementation might be considered as an adjunctive therapy to
attenuate some risk factors of CVDs in terms of systemic inflammation and lipid peroxidation in
NAFLD patients especially when vitamin D status is compromised.
Subdivision 3. Clinical Studies
Presentation Preference Oral presentation
Additional information

CSL112 enhances the cholesterol efflux capacity of plasma to a similar magnitude in STEMI
patients and normolipodaemic subjects ex vivo
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Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords ACS,HDL,Reverse Cholesterol Transport,Therapy
CSL112 is apolipoprotein AI (apoA-I) purified from human plasma and reconstituted with
phosphatidylcholine (PC) to form lipoprotein particles suitable for infusion. CSL112 is being
developed as a therapy to reduce the high risk of recurrent events in the weeks following an acute
coronary syndrome (ACS).
Previously, we demonstrated that infusion of CSL112 dramatically increases cholesterol efflux
capacity to a similar magnitude in both healthy subjects and patients with stable atherosclerotic
disease. This effect is accompanied by changes in the HDL profile with a profound increase in
small HDL species such as pre-β1-HDL, the preferred acceptor of cholesterol from laden cells. As
ACS depresses cholesterol efflux, we investigated the ability of CSL112 to promote HDL
remodelling and to elevate plasma cholesterol efflux capacity ex vivo in patients, post-acute
myocardial infarction (MI).
Plasma drawn from ST segment elevation MI (STEMI) patients within 24 h of ACS or from
normolipidaemic subjects was incubated with CSL112 for 1 h at 37°C. HDL particle size
distribution was determined by native gel electrophoresis followed by western blotting. Ex vivo
capacity of apoB-depleted plasma to support cholesterol efflux was assessed using
[3H]cholesterol-loaded RAW264.7 macrophages expressing ABCA1.
STEMI plasma displayed lower levels of apoA-I (47.82% ± 8.9%, n=8), marked elevations of
serum amyloid A (SAA) and an attenuated cholesterol efflux capacity (73.3% ± 6.9%, n=8) when
compared to control plasma (100%, n=7). Incubation with CSL112 altered HDL particle size
distribution in both control and patient plasma, raising levels of pre-β1-HDL (0.125 ± 0.043 mg/ml
in STEMI; 0.37 ± 0.06 mg/ml in controls) and small HDL3C-like particles. Neither pre-β1-HDL nor
small HDL3C-like particles were associated with SAA, a marker of acute inflammation which may

bind to HDL particles. Critically, CSL112 increased the capacity of STEMI and control plasma to
efflux cholesterol to a similar extent (% efflux: 12.1% ± 1.3% in STEMI, 13.2 ± 0.6 % in controls).
These observations suggest that CSL112 infusion may acutely restore efflux capacity in ACS
patients making it a promising therapy to reduce the risk of recurrent cardiovascular events. This is
currently being investigated in a Ph2b trial of post-MI patients.
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Potential impliications of the new ACC/AHA guidelines in a low-risk Chinese population: the
Guangzhou Biobank Cohort
Abstract nr. 294
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BACKGROUND: In November 2013, the American College of Cardiology/the American Heart
Association (ACC/AHA) published updated guidelines for atherosclerotic cardiovascular risk
assessment and treatment for non-Hispanic Caucasian and African Americans, the potential
implications of the new guidelines in other settings, such as Chinese, remain unverified. We aimed
to determine the potential implications of these new guidelines in a Chinese cohort.
METHODS: In the Guangzhou Biobank Cohort Study recruited from September 2003 to January
2008 (n=30499), followed-up from 2008 to 2012, 24838 participants aged 50 to 79 years (mean
age 60.7y, 72.8% women) without atherosclerotic cardiovascular disease (ASCVD) or use of lipid
modulating treatment at baselineand with low-density lipoprotein cholesterol (LDL-C) from 70 to
189 mg/d (1.81 to 4.89 mmol/L) were eligible for 5-year CVD risk prediction. Participants were
categorized into four groups based on their estimated 10-year ASCVD risk: less than 5%, 5% to
less than 7.5%, 7.5% to less than 10% and 10% or above. The observed and predicted 5-year
risks of a first hard ASCVD event (coronary heart disease death, nonfatal myocardial infarction or
fatal or nonfatal stroke) were calculated by level of predicted 10-year ASCVD risk.
RESULTS: The observed and predicted 5-year ASCVD risks for the group with 10-year predicted
ASCVD risk of <5% (n=11297) was 0.1% and 0.8% respectively, for the group with 10-year
predicted risk of 5%-<7.5% (n=2817) 0.8% and 2.2%, for the group with 10-year predicted risk of
7.5%-<10% (n=2234) 0.5% to 3.3%, and for the group with risk of ≥10% (n=8490) was 2.9% and
8.4%. Calibration, i.e., prediction, was poor (Hosmer-Lemeshow χ²=330.0, p<0.001), but the C
statistic was 0.81 (95%CI, 0.78-0.85) indicating good discriminative ability, i.e., ranking.
CONCLUSIONS: In this large community-based cohort of older Chinese eligible for statin initiation
based on the ACC/AHA guidelines, the new risk equation led to substantial overestimation of 5year risk of ASCVD events. Further validation of the equation is needed to facilitate CVD

prevention for Chinese populations.
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Adverse Events in Patients with LDL-C &lt;25 or &lt;15 mg/dL on =2 Consecutive Visits in
Fourteen Randomized Trials of Alirocumab
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Background: Alirocumab added to statin therapy has shown robust reductions in low-density
lipoprotein cholesterol (LDL-C) and can reduce LDL-C to very low levels typically not seen with
other lipid-lowering therapies. Consequences of achieving very low LDL-C levels are not well
understood. Therefore, adverse event rates were examined in patients who achieved 2
consecutive calculated LDL-C values <25 or <15 mg/dL (<0.65 or <0.39 mmol/L) on alirocumab in
Phase 2 and 3 trials.
Methods: 14 trials were analyzed; 4 Phase 2 (8-12 weeks and completed) and 10 from the
ODYSSEY program (6-24 months with double-blind safety assessment still ongoing in LONG
TERM, FH I, FH II, HIGH FH and COMBO II). The pooled group comprises 5234 patients (3340
alirocumab and 1894 control). Treatment-emergent adverse events (TEAEs) were analyzed. In
LONG TERM, 2338 pts received alirocumab 150 mg or control every 2 weeks for up to 78 weeks.
LONG TERM included laboratory tests for parameters that could potentially be related to very low
LDL-C.
Results: In the pooled alirocumab group, 796 (23.8%) patients, including 562 (36.3%) patients
from LONG TERM achieved LDL-C <25 mg/dL on ≥2 consecutive visits, and 288 (8.6%) from the
pooled alirocumab group, including 223 (14.3%) from LONG TERM, achieved LDL-C <15 mg/dL.
TEAEs were generally similar across all groups. There were no cases of hemolytic anemia. In
LONG TERM, no clinically meaningful effect was observed in changes to cortisol levels or fat
soluble vitamins.
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Postprandial changes in expression of lipid-metabolism related genes in duodenal biopsies after
high- vs. low-fat intake in healthy men
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Background/aim To further understand intestinal dietary lipid handling, a nutrigenomic approach
was used by comparing gene expression in human duodenum biopsies after consumption of a
high fat (HF) vs. a low fat (LF) meal.
Method In a randomized, double blind crossover study, 10 healthy men consumed a HF and a LF
meal. Both meals contained around 960kcal, 18g protein and 340mg cholesterol. The HF meal
contained 61g fat and 86g carbohydrate, while the LF meal contained 11g fat and 194g
carbohydrates. During the postprandial period, blood was sampled frequently for analysis of
triglycerides, apolipoprotein B48, free fatty acids (FFA), and glucose. Five hours after meal intake
duodenal biopsies were taken using duodenoscopy.
Results Postprandial triglyceride and apolipoprotein B48 curves were clearly elevated till 180 min
after the HF meal compared to LF meal. Glucose increased more after HF consumption. This
increase was seen till 45 min, after which glucose decreased. FFA showed a decrease after meal
consumption with a faster return to baseline after consumption of the HF meal. Microarray analysis
identified 288 differentially expressed genes (fold change >1.2 or <-1.2, and P<0.05) when
comparing the HF and LF meals. We here focus on genes involved in postprandial lipid
metabolism. The HF meal increased expression of DHCR7 (cholesterol synthesis), ABCG5 and
ABCG8 (apical excretion of cholesterol from enterocytes), SREBF-1 (a transcription factor
involved in fatty acid uptake and synthesis), LDLR (basolateral LDL-c uptake) and MTTP
(chylomicron synthesis).
Conclusion Based on gene expression, a HF meal may increase duodenal chylomicron and
cholesterol synthesis, and surprisingly both LDL-c uptake and cholesterol efflux. Our results
therefore suggest that a HF meal increases chylomicron appearance and simultaneously
increases basolateral cholesterol uptake and apical secretion.
This research is supported by the Dutch Technology Foundation STW, which is part of the
Netherlands Organisation for Scientific Research (NWO), and which is partly funded by the
Ministry of Economic Affairs.
Keywords: human, postprandial, high fat, cholesterol, gene expression, lipid metabolism, intestine.
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PBMC Whole genome transcriptional profiling of children with FH
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Background and aim: Children with familial hypercholesterolemia (FH) exhibit elevated levels of
total and LDL cholesterol and, as a result, elevated risk of atherosclerosis. The aim of the present
study was to analyse the transcriptome profile in peripheral blood mononuclear cells (PBMCs) in
children with FH.
Methods: Four children with FH (three boys, one girl; mean (SD) age and LDL cholesterol level;
13.3 (3.4) years and 6.8 (0.4) mmol/l) and four healthy control children (three boys, one girl; mean
(SD) age and LDL cholesterol level; 14.0 (1.4) years and 2.2 (1.0) mmol/l) were included in the
study. PBMCs were isolated using BD Vacutainer Cell Preparation tubes, and total RNA was
isolated with RNeasy kit. RNA quantity and quality was assessed, and samples were subjected to
a standard microarray pipeline workflow. Samples were labelled and hybridized to a GeneChip®
Human Gene 1.0 ST Array and scanned on a GeneChip® Scanner 3000 7G. Principal component
and cluster analysis revealed that one PBMC sample (oldest FH child) deviated from the rest, and
were consequently excluded from further analysis. Normalization was performed by Robust Multiarray Average. After filtration (2^5 method) the data set consisted of approximately 11 000 genes
transcripts. To analyse differences in gene expression between the two groups ANOVA was used
and false discovery rate (FDR) was used to correct for multiple testing. No gene transcript was
significantly different between FH and control children with FDR q-value < 0.25. In order to identify
regulated biological processes, pathways and networks gene transcripts with a nominal p-value <
0.05 were subjected to further gene ontology analyses with the DAVID software tool
(http://david.abcc.ncifcrf.gov) and Metacore (GeneGo). In addition Gene Set Enrichment Analyses
(GSEA) was performed.
Results: Data from the transcriptomic analyses will be presented at the meeting.
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Statin treatment reduced adverse cardiovascular events in very old patients with acute coronary
syndrome
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Topic Primary & Secondary prevention of CVD; Lifestyle Measures and Pharmacological
Intervention
Keywords ACS,Elderly,Prevention
BACKGROUND: Accumulating evidence suggests that Statins play a central role in the
secondary prevention of coronary heart disease. Despite that very old patients (>80 years old) with
acute coronary syndromes have a higher mortality risk, most clinical trials on statins have
excluded these patients.
Objectives: The purpose of this study was to determine whether statin treatment may reduce
adverse cardiovascular events in very old patients (over 80 years age) with acute coronary
syndrome.
Methods: Methods: We retrospectively analysised patients over 80 years who were admitted with
the diagnosis of acute coronary syndrome between 2006 and 2010 (n =744). All the patients
included 256 patients with no statins treatment and 488 patient with statins treatment. The primary
end point included nonfatal myocardial infarction, re-hospitalization for reoccurrence of acute
coronary syndrome and death from coronary events.
Results: The primary end point was significantly reduced, which occurred as (55%) in statintreated patients, compared with 69.14% in non statin-treated patients (P0.05). Pooled rates of all
cause mortality were 25% in statin-treated patients and 47.2% in non statin-treated patients, which
was significantly lower in patients receiving statin treatment(P0.01). For the patient receiving
statins treatment the main adverse reactions was the elevation of transaminases, but only less
than 1% patients had transaminases elevation more than 3 times above the normal range.
CONCLUSION:
Our results indicate that statins play an important role in treatment of very old patients with acute
coronary syndrome, it is safe and effective.
KEY WORDSstatinsadverse cardiovascular eventsvery old patientsacute coronary syndrome
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The relation between HbA1c and vascular events in patients with type 2 diabetes mellitus with
and without vascular disease
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Objective – Poor glycemic control is related with vascular events in patients with type 2 diabetes,
however as previous studies have indicated, the presence of vascular disease might influence this
relation. Therefore we evaluated the relation between glycemic control (HbA1c) and (new)
cardiovascular events and mortality in patients with type 2 diabetes, with and without
cardiovascular disease.
Research Design and Methods - In a cohort of 1687 patients with type 2 diabetes enrolled in the
SMART (Second Manifestations of ARTerial disease) study, the relation between continuous
HbA1c and vascular events (composite of myocardial infarction, stroke and vascular mortality) and
all-cause mortality was evaluated using Cox proportional hazard analyses stratified for the
presence of manifest vascular disease. Results – During a median follow-up of 6.1 years (IQR 3.19.5 years), 293 patients developed a (new) vascular event and 340 patients died. A 1% point
higher HbA1c was related to a 27% higher risk for a vascular event in patients with type 2 diabetes
without vascular disease (HR 1.27, 95%CI: 1.06-1.51) and not in patients with vascular disease
(HR 1.03, 95%CI: 0.93-1.15). In patients with clinical manifest vascular disease at baseline, a 1%
point higher HbA1c was related to a 16% higher risk of death (HR 1.16, 95%CI: 1.06-1.28), while
in patients without vascular disease a non-significant 13% higher risk for all-cause mortality per
1% point higher HbA1c (HR 1.13, 95%CI 0.97-1.31) was observed. Conclusions – Glycemic
control is related to cardiovascular events in patients with diabetes mellitus type 2 without vascular
disease, in contrast to patients with type 2 diabetes and preexisting vascular disease, in whom a
relation between HbA1c and all cause mortality exists.
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Blood lipids and coronary lesions in patients with type 2 diabetes undergoing transfemoral
amputation in different age groups
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The aim of the study was to evaluate lipid metabolism and atherosclerotic plaques in patients
with type 2 diabetes undergoing high lower limb amputation in different age groups.
Material and methods. In the Republican Specialized Center of purulent surgery and complications
of diabetes in 2013 we operated 1578 patients with Type 2 diabetes, among them we selected 109
consecutive patients undergoing high lower limb amputation (74 men and 35 women), without
myocardial infarction and who previously did not use statins. We divided them into age groups of
40-50 (n=6), 51-60 (n=31), 61-70 (n=55), and ≥71 years old (n=17) (data given in this sequence).
All the patients underwent laboratory tests (including blood lipids), ECG, echocardiography,
coronary computed tomographicangiography (CCTA).
Results. At the time of admission in patients with Type 2 diabetes we diagnosed coronary heart
disease functional class II in 38 (34.9%), class III in 71 (65.1%), congestive heart failure functional
class II (NYHA) in 29 (26.6%), III in 65 (59.6%) and IV in 15(13.8%) patients. All men smoke more
12 cigarettes per day 5 years more.
We detected that lipid and glucose metabolism was impaired in all age groups, with a significant
increase with age. HbA1c was significantly worse in patients older 71 years (11.2±0.4% /
11.5±0.8% / 12.2±0.3% vs. 14.2±0.3%, p=0.001). Total cholesterol 7.0±0.5 / 7.7±1.1 / 8.1±0.8 /
8.4±0.7 mmol/l (p=0.001); low-density lipoprotein 3.1±0.4 / 3.5±0.3 / 3.6±0.5 / 4.4±0.2 mmol/l
(p=0.001); triglyceride 2.9±0.3 / 3.1±0.4 / 3.4±0.2 / 3.8±0.4 mmol/l (p=0.011); fibrinogen 699±125 /
666±99 / 740±145 / 880±136 (p=0.001) respectively. There was no difference in high-density
lipoprotein 0.73±0.11 / 0.72±0.09 / 0.72±0.18 / 0.71±0.2 mmol/l.
Among 109 consecutive patients had 5 (4.6%) no coronary artery disease (CAD) by CCTA (mean
age 48±1 years), 24 (22.0%) had non-obstructive CAD (56.2±4.4), in 41 (37.6%) there was 1
coronary segment with >70% stenosis (63.9±5.4), 20 (18.3%) had 2-vessel (68.8±5.2), and 19
(17.4%) had 3-vessel obstructive CAD (69.2±5.1).
Conclusion. Lipid metabolism was impaired in all age groups, the number of coronary artery
segments with atherosclerotic disease and prevalence of obstructive coronary artery disease

increased with age.
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GITR-GITRL system, a novel player in atherosclerosis
Abstract nr. 301
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Aim: Atherosclerosis is a lipid driven disease in which activation of the immune system plays a
pivotal role. GITR is a receptor belonging to the TNFR superfamily selectively activated by its
ligand, GITRL. GITR is expressed on activated T cells, regulatory T cells (Treg), and antigen
presenting cells (APCs). GITR is involved in inhibiting the suppressive activity of Treg and thereby
extending the survival of effector T cells. On the other hand, GITRL is expressed on APCs and
after activation endothelial cells show a high expression of GITRL suggesting it to be an adhesion
molecule. The aim of this study was to gain more insight into the potential role of the GITR-GITRL
system in atherosclerosis, and the potential therapeutic use of fusion proteins and antibodies
modulating the GITR/GITRL system.
Methods: Gitr -/- mice were crossed with Apoe -/- mice. Male Gitr +/+ Apoe -/- and Gitr -/- Apoe -/littermates were fed a normal chow for a period of 18 and 28 weeks. Ldlr -/- mice were irradiated
and transplanted with Gitr -/-, Gitrl or Gitr +/+ bone marrow, and subjected to 11 weeks of diet
feeding. The extent of atherosclerosis was assessed in aortic roots. Cell suspensions of aorta,
lymph nodes (LNs), spleen, and thymus were analyzed using flow cytometry.
Results: Compared with that in Apoe -/- control mice, plaque formation in the aortic root was
decreased in Gitr -/- Apoe -/- mice after 18 weeks and even further decreased after 28 weeks of
normal chow. Flow cytometry analysis showed a significant increase in CD4+ effector T cells as
well as Treg cells in lymphnode and spleen of Gitrl transplanted Ldlr -/- mice compared with both
Gitrl and/or Gitr +/+ transplanted mice. Additionally, total plasma cholesterol levels in Gitr -/transplanted Ldlr -/- mice were significantly increased when compared with both Gitrl and/or Gitr +/+
transplanted mice.
Conclusion: These findings indicate an atheroprotective as well as an anti-inflammatory role of
GITR-GITRL signaling in atherosclerosis.
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Non-invasive molecular ultrasound imaging: Approach for diagnosis, monitoring and efficacy
testing of thrombolytic drugs
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Introduction: Molecular ultrasound imaging offers a non-invasive technology widely available for
rapid clinical diagnosis. We tested whether microbubbles (MBs), which are selectively targeted to
activated platelets, provide a high-resolution, real-time imaging of thrombosis and monitoring of
thrombolysis. We used this approach to evaluate a platelet targeted urokinase plasminogen
activator (targ-scuPA) that is hypothesized to offer anti-thrombolytic potency without bleeding
complications.
Methods and Results: Lipid-shell based air-filled MBs were conjugated to a single-chain antibody
specific for an epitope called Ligand Induced Binding Site on activated GPIIb/IIIa (LIBS-MB). Flowchamber adhesion assays demonstrated strong binding of LIBS-MB to immobilized activated
platelets or micro-thrombi. Thrombi, induced in carotid arteries of C57Bl6-mice in vivo by ferric
chloride injury, were assessed with ultrasound before and 20 minutes after microbubble injection.
Analysis of the thrombus area demonstrated a significant increase in decibel after LIBS-MB but
not after MB injection (p<0.01). After thrombolysis with high dose of commercial urokinase
(commUPA at 500U/g BW), LIBS-MB ultrasound imaging allows monitoring of the reduction in
thrombus size (p<0.001). No reduction in thrombus size was observed using a low dose of
commUPA (75U/g BW). In addition, a low dose of of targ-scuPA (75U/g BW) is sufficient for
thrombolysis, whereas the same dose of commUPA or non-targ-scuPA are not (p<0.01). The high
dose (500U/g BW) of commUPA, the concentration required to match the effectiveness of the low
dose (75U/g BW) of targ-scuPA, resulted in prolonged tail bleeding time, whereas no increase in
bleeding was observed when the equally effective but lower dose of scuPA (p<0.001).
Conclusion: Our targeted LIBS-MBs specifically bind to activated platelets enabling real-time
molecular ultrasound imaging of thrombosis and monitoring of thrombolysis in vivo. In an
exemplary application a highly promising clot-targeted thrombolytic drug was shown to provide
effective thrombolytic potential without compromising haemostasis.
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Heparan Sulfate Proteoglycans Only Modestly Affect Postprandial Hepatic Remnant Clearance in
Humans
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Introduction and Methods Elevated circulating levels of Triglyceride-rich Remnant Lipoproteins
(TLR) are strongly associated with increased risk for CVD. The hepatic clearance of TRL involves
lipoprotein receptors i.e. the low-density lipoprotein receptor (LDLr) and heparin sulfate
proteoglycans (HSPG). The relevance of each pathway in humans remains to be established. To
further dissect the relative contribution of each of these receptors, we studied postprandial TRL
metabolism with an oral fat tolerance test using cream supplemented with retinyl palmitate (RP) in
1) patients with a heterozygous loss-of-function (LOF) variant in LDLR stratified for a low (n=10) or
high (n=10) HSPG gene score; 2) patients with heterozygous LOF variants in EXT1 or EXT2
(n=13), characterized by decreased HSPG chains length but normal sulfation pattern, and
compared to matched healthy controls (n=13) and 3) diabetic patients (n=29) stratified for a
functional SNP in SULF2, that predisposes to lower SULF2 expression and increased 6-Osulfation of HSPG chains.
Results Postprandial TRL clearance was significantly delayed in patients with FH compared to
controls (AUC-RP FH: 1971±190 vs Con: 646±110 nmol/l/h;P<0.0001 and iAUC-TG FH 6.9±1.0 vs
Con 3.8±10 mmol/l/h, P<0.05) supporting the important role of LDLr in TRL clearance. No
additional effect was observed if the FH group was stratified for HSPG gene score. Also, in
patients with LOF variants in EXT, resulting in shorter HSPG chains, no difference in TRL
clearance versus controls could be observed. In contrast, improved 6-O-sulfation due to lower
hepatic protein expression of SULF2 resulted in improved fasting and postprandial TG levels and
significantly lower iAUC-RP (iAUC-TG AA 6.9±1.1 vs GG 4.1±1.2 mmol/l/h P<0.05; AUC-RP AA
97±15 vs GG 15±2 mg/l/h; P<0.001)
Conclusion Our findings clearly indicate an important role for the LDLr in postprandial TRL
clearance in humans. In contrast to murine studies, HSPGs do only modestly contribute to hepatic
TRL clearance in humans, and implicate that sulfation of HSPG’s is of more relevance for TRL
clearance than HSPG chain length.
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Essential role of arginine 123 of apolipoprotein A-I in lecithin:cholesterol acyltransferase
activation.
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Lecithin:cholesterol acyltransferase (LCAT) catalyzes the esterification of free cholesterol in
plasma lipoproteins. Activation of LCAT by apolipoprotein (apo) A-I is crucial for the
antiatherogenic process of reverse cholesterol transport and HDL metabolism. Upregulation of
LCAT function is one of the therapeutic strategies for reducing atherosclerosis. Yet, the molecular
basis for LCAT activation by apoA-I is not understood in detail. The molecular dynamic simulations
of HDL particles by Segrest’s group (Biochemistry 2009, 48, 11196) suggest that the central
domains of apoA-I form an amphipathic “presentation tunnel” for migration of acyl chains and
unesterified cholesterol from the lipid bilayer to the active sites of LCAT. Our recent high resolution
crystal structure of the truncated apoA-I(Δ185-243) clearly shows a ~5 Å tunnel between the
flexible central antiparallel domains of apoA-I, with a single positively charged residue Arg123
projected toward the hydrophobic inside of the tunnel (J. Biol. Chem. 2011, 44, 38570). We
hypothesized that the uniquely positioned Arg123 plays an essential role in LCAT activation by
interacting with fatty acids produced by the phospholipase activity of LCAT. To test the importance
of Arg123 in apoA-I-mediated activation of LCAT, we generated the apoA-I(Arg123Ala) mutant
and WT apoA-I and used them to make reconstituted discoidal HDL particles (rHDL) consisting of
phosphatidylcholine, cholesterol, and apoA-I. Circular dicroism and fluorescent analysis showed
that the Arg123Ala mutation did not affect the secondary structure or destabilize apoA-I. The
mutant had lipid-binding properties comparable to those of WT apoA-I. Stokes diameters of the
major rHDL particles formed with the mutant were similar to those with WT apoA-I (96-98 Å).
LCAT activity was assayed with rHDL containing 3H-cholesterol and recombinant LCAT. Ablation
of the basic residue Arg123 led to more than two-fold reduction in the catalytic efficiency Vmax /Km
of the LCAT reaction resulting from a large reduction in the maximal velocity Vmax with
insignificant change in the dissociation constant Km . These data suggest that the specifically
positioned residue Arg123 of apoA-I participates in LCAT activation, and offer new insights into the
mechanistic details of the reaction that is central in the reverse cholesterol transport.
Supported by NIH grant 1R01HL116518-01A1.
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IL-1 gene cluster polymorphisms and their association with CAD: Evidences from a case-control
study and an updated meta-analysis.
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Several published reports suggest the association of single nucleotide polymorphisms (SNPs)
residing in the interleukin-1 (IL-1) gene cluster with coronary artery disease (CAD). None have
however systematically assessed its association status among Asian Indian ethnology. Its overall
association status worldwide is also still unclear. Our objectives were thus to prospectively test the
association of 11 common IL-1 gene cluster SNPs and CAD (vide a case-control study with 323
cases and 400 healthy, age and sex matched controls) among a cohort of Asian Indian ethnicity
and to validate our results using an updated meta-analysis of all relevant published association
studies. Significant association of two common IL-1 gene cluster SNPs with CAD, viz. B -511 T>C
and RN 86bp VNTR was found in our study cohort. We found that the presence of >1, T (minor)
allele IL1B -511 T>C in a genotype provided protection against CAD (OR= 0.62, p= 0.044), while
the presence of >1, T (major) allele was associated with an increased risk (OR= 1.36, p= 0.041).
On the other hand mutant allele 2 and genotype X/2 of RN 86bp VNTR was found to be
associated with increased risk of disease (OR= 2.25, p= 0.031). The rest nine SNPs(residing in
IL1A, IL1B and IL1RN genes) showed lack of association with CAD(p >0.05). Several haplotype
combinations constructed out of studied SNPs belonging to IL1B and IL1RN genes also showed
association CAD. The present meta-analysis was conducted for 8 out of 11 selected IL-1 SNPs,
with 53 different studies with a total sample of 25,305 (13,309 cases; 11,996 controls). The results
of our meta-analysis somewhat concurred with those presented in our case control study and
confirmed the association of B -511 T>C establishing the resulting “TT” (mutant) as a protective for
CAD in all pooled population (p range= 0.02-0.03). The corresponding “CC” (wild) genotype
automatically suggested being a risk genotype. However, no association of RN 86bp VNTR with
CAD was established in the present meta-analysis(p >0.05), which suggested considerable
variation in association status among different ethnologies. Our results should be interpreted
clinically, and the generated information can be used for early risk stratification.
Subdivision 1. Basic Science

Presentation Preference Oral presentation
Additional information

An Antisense Inhibitor of Apolipoprotein C-III Significantly Decreases Fasting Apolipoprotein C-III
in all Lipoprotein Subfractions in Severe Hypertriglyceridemia
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Background: Apolipoprotein C-III (apoC-III) plays a pivotal role in regulating plasma triglyceride
(TG) levels. Multiple apoC-III protein molecules reside on the surface of apoBcontaining
lipoproteins (VLDL, LDL) and HDL and exchange rapidly between these particles. ApoC-III
concentrations in VLDL and LDL are positively associated with the progression of atherosclerosis
or risk of coronary vascular disease (CVD). HDL with apoC-III is also associated with increased
CVD. We have previously reported that an antisense inhibitor of apoC-III (ISIS-APOCIIIRx)
significantly reduces total TG and apoC-III protein levels in patients with moderate to severe
hypertriglyceridemia. The present study assessed how this apoC-III reduction was distributed in
various lipoprotein subfractions (VLDL, LDL, and HDL).
Methods: Adult patients with severe hypertriglyceridemia (SHTG) were enrolled in a randomized
double-blind Phase 2 study to receive ISIS-APOCIIIRx (up to 300 mg) or placebo as a single
agent (monotherapy, n=57) or as an add-on to stable fibrate therapy (n=28) in weekly
subcutaneous injections for 13 weeks. Baseline and end-of-treatment ultracentrifuged fasting
delipidated serum samples were analyzed for apoC-III levels in lipoprotein subfractions.
Results: Results show dose dependent significant reductions in serum apoC-III levels. At the 300
mg/week dose (the Phase 3 dose), ISIS-APOCIIIRx reduced VLDL, LDL, and HDL apoC-III levels
in monotherapy patients by 92% (p<0.001), 73% (p<0.001), and 63% (p<0.001) respectively (p
values are paired-wised comparison between ISIS-APOCIIIRx and placebo groups). In patients on
a stable dose of fibrate, these parameters were reduced by 79% (p=0.021), 49% (p=0.069), and
53% (p=0.006) respectively. Similar reductions (89%, 67%, and 77% respectively) were seen in a
small cohort of patients with familial chylomicronemia syndrome (n=3, open label, no placebo
comparison). ISIS-APOCIIIRx was generally safe and well tolerated. There were no clinically
meaningful changes in liver tests or other laboratory values.
Conclusions: ISIS-APOCIIIRx is effective in lowering apoC-III levels in all serum lipoprotein
subfractions in SHTG patients on a stable dose of fibrate or not on background TG-lowering
therapy suggesting the potential for improvement in CVD risk in these patients.
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Epicardial fat thickness, hsCRP and galectin 3 in patients with metabolic syndrome
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Objective: Visceral adipose tissue has proinflammatory and profibrogenic effects on
cardiovascular system. Epicardial fat is localized near cardiomyocytes and may influence upon
remodeling of the heart. Study objective - to evaluate the epicardial fat thickness (EFT) and to
reveal the possible relationship of this parameter with high sensitive C-reactive protein (hsCRP)
and galectin 3 (Gal 3) as markers of inflammation and fibrosis in patients with metabolic syndrome
(MetS).
Design and method: 60 patients 35-65 years old with MetS according to the criteria IDF were
examined. The control group was 60 persons without metabolic disorders and cardiovascular
disease. Groups did not differ significantly by gender, age, eGFR (p>0,05). The examination
includes: medical history, anthropometry, echocardiography, lipids, glucose, blood pressure,
serum hs-CRP level (Immunoturbidimetric method) and Gal 3 (Enzyme immunoassay). The
patients with acute and chronic inflammation, as well as with hs-CRP levels greater than 10 mg/L
were excluded. The EFT was measured with transthoracic echocardiography over the free wall of
the right ventricle, in at least two positions of the longitudinal and transverse parasternal.
Results: The epicardial fat thickness was more than 2 fold greater in the MetS compared with the
control group (4,7±1,3 and 2,4±0,9 mm; p<0,001). Hs-CRP was more than 3 fold higher in the
MetS compared with the control group (2,4±0,2 and 0,8±0,1 mg/L; p<0,001) and median of Gal 3
also was more higher in patients with MetS (0,48 [0,42;1,39] and 0,27 [0,24;0,32] ng/ml; p<0,001).
Correlation analysis among all examined persons showed a strong positive correlation between
EFT and diameter, volume of the left atrium and left ventricle mass index (r=0,64, 0,61, 0,51;
p<0,001). Correlation between EFT, hs-CRP and Gal 3 was also strong positive (r=0,71, 0,61;
p<0,001).
Conclusions: Epicardial fat in patients with MetS is thicker than in healthy people. Greater

thickness of epicardial fat is associated with higher levels of markers of inflammation and fibrosis:
high sensitive C-reactive protein and galectin 3. Epicardial fat can influence on remodeling of the
heart.
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Coronary artery calcium (CAC) volume, CAC density, and incident cardiovascular events
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Background- We have reported that coronary artery calcium (CAC) volume by computed
tomography (CT) was strongly related to incident cardiovascular disease (CVD) in a multi-ethnic
cohort, but that at any given CAC volume, CAC density was inversely related (JAMA
2014;311:271-8). We also noted that CAC density was somewhat more protective at lower levels
of CAC volume, though the interaction term was not significant. Longer follow-up has now
increased the number of hard CVD events by 47%.
Purpose - To evaluate with longer follow-up 1) whether CAC density remains inversely associated
with CVD events and 2) whether the effect of CAC density is modified by the level of CAC volume.
Methods - 3398 men and women in the Multi-Ethnic Study of Atherosclerosis with CAC scores >0
at baseline had CAC volume and density calculated from cardiac CT scans. Cox proportional
hazards models were adjusted for ethnic group and the new ethnic-specific ASCVD risk score.
Hazard ratios (HR) were calculated for CAC volume, CAC density, and for CAC density by quartile
of CAC volume.
Results - After an average follow-up of 10.0 years, there were 264 hard coronary heart disease
(CHD) events and 126 non-CHD CVD events for a total of 390 hard CVD events. For CHD, the HR
was 1.83 for each standard deviation (SD) of CAC volume, and the HR was 0.71 for each SD of
CAC density. For CVD, the HR was 1.68 for each SD of CAC volume, and the HR was 0.75 for
each SD of CAC density (all p-values <0.001). CAC volume and CAC density each independently
and significantly increased the area under the ROC curves for both CHD and CVD. The HRs for
CAC density were similar across the 4 quartiles of CAC volume with no evidence of a trend, and
multiplicative interaction terms were not significant.
Conclusions - After 10 years of follow-up, 1) CAC density remained strongly inversely related to
both incident CHD and CVD, and 2) this inverse association was similar at all levels of CAC
volume. CAC scoring systems should include density to improve estimation of CHD and CVD risk.
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Concentration of hyaluronic acid in patients with non-alcoholic fatty liver disease (NAFLD) and its
correlation to Apolipoprotein E polymorphisms.
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Introduction: Apolipoprotein E (apoE) plays a crucial role in metabolism of trigliceryde-rich
lipoproteins. An interaction between apoE and receptors determines the removal of apoE rich
lipoproteins and homeostasis of cholesterol and triglicerydes. There are three major isoforms of
human apoE (apoE2, apoE3 and apoE4). It was reported that the response of plasma lipids was
different in subjects with apoE genotypes but still is unknown whether variants of apoE may
change plasma components thus predisposing patients to NAFLD progression. ApoE3 variant is
most frequently reported and is considered as wild-type allele. Individuals with apoE4 genotype
may manifests a numerous symptoms related to metabolic syndrome. It was reported that
increased concentration of hyaluronic acid in plasma is related to liver steatosis.
Aim: The aim of the study was to compare hyaluronic acid concentration in plasma in apoE3 and
apoE4 genotype variants among patients with NAFLD.
Materials and methods: 22 patients with NAFLD were enrolled in the study. The study group
included 11 apoE4 carriers, as well as a control group, also consisting of 11 patients, with apoE3
phenotype. Genotypes were determined by real-time polymerase chain reaction (RealTime-PCR)
using Taqman® SNP genotyping assays. Hyaluronic acid, a marker of liver fibrosis in subjects with
NAFLD was estimated by ELISA kit (Wuhan EIAab Science)
Results: ApoE4 carriers had significantly increased (p.value<0.005) hyaluronic acid concentration
in comparison to patients with apoE3 genotype (Table 1).
Discussion: Patients with ApoE4 genotype showed increased concentration of hyaluronic acid in
plasma. It is strongly related to liver fibrosis, which is caused by non-alcoholic fatty liver disease so
it seems that ApoE4 genotype favors a tendency to liver fibrosis.
Key words: Apolipoprotein E, apoE3, apoE4, hyaluronic acid, liver steatosis
Table 1. Concentration of hyaluronic acid in study population
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Nanoparticles for target-specific imaging and treatment of atherothrombosis: Platform for physicochemical characterization and in vitro cytotoxicity testing.
Abstract nr. 310
Author Cicha, Iwona, University Hospital Erlangen, Erlangen, Germany
Co-author(s) - Matuszak, Jasmin
Co-author(s) - Baumgartner, Jens
Co-author(s) - Zaloga, Jan
Co-author(s) - Juenet, Maya
Co-author(s) - Eduardo, Acarilia
Co-author(s) - Franke, Danielle
Co-author(s) - Almer, Gunter
Co-author(s) - Texier, Isabelle
Co-author(s) - Letourneur, Didier
Topic Primary & Secondary prevention of CVD; Lifestyle Measures and Pharmacological
Intervention
Keywords Cardiovascular Disease,Endothelium,Prevention,Therapy
Background: Nanomedicine offers a possibility of improved diagnosis of cardiovascular disorders,
along with localized treatment of vulnerable plaque and stroke. However, for the application in
humans, a substantial amount of preclinical studies is necessary to analyse the effects of
nanoparticles on the vascular cells. Here, we describe the establishment of a platform for
systematic physico-chemical characterization of nanosystems, and for the standardized
investigation of their effects on endothelial cells, which are the first-contact cells for circulating
nanoparticles.Methods: Solid lipid nanoparticles and liposomes, polymeric and inorganic
nanoparticle systems were produced. Z-averaged hydrodynamic diameter, dispersity (PDI) and ζpotential were determined with a Zetasizer Nano ZS (Malvern). For long-term in vitro toxicity
testing, endothelial cell growth and vitality upon treatment with different nanoparticle systems (0400 mg/mL) was monitored for up to 96h using two complementing methods: real-time cell
analysis (impedance measurement, xCELLigence) and live-cell microscopy. Moreover, the effect
of circulating nanoparticles on endothelium was assessed in an in vitro model of arterial
bifurcations.Results: We report here the establishment of a platform for systemic characterization
and standardized toxicity testing of nanosystems intended for the intravascular applications. In
total, 11 nanoparticle systems were tested (3 types of lipidots, 2 types of polymeric nanoparticles,
3 types of iron oxide nanoparticles and 3 types of liposomes). The hydrodynamic diameter,
depending on the nanosystems, ranged between 49 and 230 nm, and the ζ-potential between +9.4
and -53.4 mV. All nanosystems were stable over the 6-months period. With regard to toxicity
testing in static conditions, the majority of nanosystems were well tolerated up to 100 µg/mL,
whereas liposomal nanoparticles showed no toxicity up to the highest tested concentration (400
µg/mL). In the dynamic assay, none of the nanosystems induced endothelial toxicity at 100

µg/mL.Conclusions: Characterization of nanosytems stability and biological compatibility is critical
for their application in humans. In the future studies, in vivo effects and biodistribution of
nanosystems, as well as complement activation-related pseudoallergy tests are planned. These
investigations, constituting an essential part of nanotoxicology and in vivo safety assessment, are
necessary before any nanosystem is considered for clinical use.Funding: EU project FP7-NMP2012-LARGE-6-309820 “NanoAthero”.
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LOWER: a registry evaluating long-term lomitapide use in patients with homozygous familial
hypercholesterolemia
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Homozygous familial hypercholesterolemia (HoFH) is a rare genetic disease characterized by
high levels of low-density lipoprotein cholesterol (LDL-C) and premature atherosclerosis.
Lomitapide has been approved in the U.S., EU and certain other countries as an adjunct to other
lipid-lowering therapies to reduce LDL-C levels in adult patients with HoFH. Although lomitapide
significantly reduced LDL-C levels in clinical trials, no studies have been performed to evaluate
real-world use, particularly long-term safety, effectiveness, or patterns of use.
LOWER (Lomitapide Observational Worldwide Evaluation Registry) is a large, long-term,
prospective, observational registry conducted within the United States, Canada, Europe, Asia and
Latin America. LOWER will enroll at least 300 adult lomitapide-treated patients, with all patients
followed for a minimum of 10 years providing a minimum of 3000 patient exposure years. In nonEuropean countries, the registry will continue for 10 years from the date that the 300th patient is
enrolled. In European countries, the registry will remain open indefinitely.
The objectives of LOWER are to evaluate the occurrence of events of special interest, including
hepatic and gastrointestinal events, tumors, events associated with coagulopathy, cardiovascular
outcomes, and the occurrence and outcomes of pregnancy. LOWER will also provide data on
long-term lipid control and adherence of prescribers to product label screening and monitoring
recommendations. LOWER will provide clinically meaningful, real-world information on the clinical
characteristics of patients with HoFH, including baseline characteristics, diagnostic criteria, and
previous therapies. The registry was opened to enrollment in March, 2014. As of November 30,
2014, 68 patients were enrolled; enrollment of 300 patients is anticipated by March 2018.
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Risk of recurrent vascular events if modifiable risk factors are at guideline target in patients with
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Background With the emergence of novel therapeutic options for the secondary prevention of
major vascular events, information is needed about the risk that remains if patients are optimally
treated. We evaluated the risk of recurrent vascular events and mortality in contemporary patients
with various clinical manifestations of vascular disease and estimated the risk that remains if
modifiable risk factors would be at target according to secondary prevention guidelines.
Methods In a prospective cohort of 4,584 patients with manifest vascular disease, the 10-year risk
of recurrent vascular events was estimated with the SMART risk score. The amount and
distribution of risk that remains if modifiable risk factors would be at target (the optimal risk) was
estimated based on recommendations from secondary prevention guidelines. These included no
smoking, systolic blood pressure <140 mmHg, LDL-cholesterol <2.6 mmol/L, or <1.8 mmol/L for
very high risk patients, physical activity at least 30 minutes 5 times a week, BMI <25 kg/m2 and
use of at least 1 antiplatelet agent or anticoagulant.
Results The 10-year risk of recurrent vascular events ranged from <10% in 43% of the patients, to
>20% in 20% of the patients (mean risk 14.7%, SD 11.5%). The 10-year risk was highest in
patients with polyvascular disease (mean 27.5%, SD 17.0%) and lowest in patients with coronary
artery disease (12.1%, SD 8.5%). Of all patients, 17% had no or only 1 modifiable risk factor not at
target. If modifiable risk factors would be at target according to secondary prevention guidelines,
the 10-year risk would on average be 2.3% (SD 2.9%) lower, resulting in an average optimal 10year risk of 12.4% (SD 10.0%) in patients with vascular disease.
Conclusion The 10-year risk of recurrent vascular events ranges from low to very high in
contemporary patients with clinically manifest vascular disease. The average 14.7% 10-year risk
can be further reduced to an average of 12.4% if modifiable risk factors would be at target for all
patients according to current secondary prevention guidelines.

The optimal risk of recurrent vascular events was calculated for all study participants by setting
the modifiable risk factors of the SMART risk score
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hypercholesterolemia (the “CAPTURE” study)
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Author Fayad , Zahi, New York, United States of America
Co-author(s) - Mani , Venkatesh
Co-author(s) - Balser , John
Co-author(s) - Sumeray , Mark
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There are currently no CV outcomes or morbidity data for lomitapide. CAPTURE (Carotid and
Aortic atherosclerosis in Patients Treated with lomitapide in Usual caRE) is a sub-study of a
prospective, observational registry evaluating the long-term safety and effectiveness of lomitapide
in the usual care of patients with homozygous familial hypercholesterolemia (HoFH).
CAPTURE will investigate the effects of lomitapide on carotid and aortic atherosclerosis in adult
patients treated with lomitapide. The study will enroll 57 adult patients at sites in the EU, USA, and
Canada, to provide at least 40 evaluable patients. The primary objective is to assess changes in
average carotid vessel wall area on MRI scanning after 2 years of lomitapide treatment.
Secondary objectives include an assessment of other indices of atheroma burden in the ascending
aortic and carotid arteries after 1 and 5 years of treatment with lomitapide. Changes in LDL-C and
other lipoproteins will be correlated with MRI parameters. Exploratory objectives include an
evaluation of plaque composition features, as well as markers of inflammatory and cardiovascular
processes over 5 years of treatment with lomitapide.
High spatial-resolution MRI is a robust and reproducible non-invasive technique able to evaluate
atherosclerosis over time. Elevated low-density lipoprotein cholesterol (LDL-C) is implicated in the
pathophysiological process underlying atherosclerosis, and lowering LDL-C is the primary goal of
treatment for homozygous familial hypercholesterolemia.
CAPTURE will evaluate the hypothesis that LDL-C lowering with lomitapide reduces and/or
stabilizes atheroma burden, which can be regarded as an intermediate endpoint between LDL-C
and cardiovascular outcomes.
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Relationship between IGF system and obesity, metabolic syndrome and cardiovascular risk
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When fat distribution is predominantly abdominal or visceral, it is often associated with a
constellation of meta-bolic features that have now been categorized as the metabolic syndrome
(MS). The metabolic syndrome is a combination of metabolic and clinical features that aggregate
in individuals and increase cardiovascular disease risk and development of atherosclerotic
vascular disease, the commonest cause of death in Western countries. It is believed that the
underlying basis for this syndrome is insulin resistance (IR) and accompanying compensatory
hyperinsulinaemia. Insulin and insulin-like growth factor 1 (IGF-1) have significant homology and
interact with differing affinity with the same receptors. The function of IGF system is primarily to
regulate growth and differentiation of cells and tissues, although recently, it has been implicated in
tumorigenesis. There is a strong and independent inverse relation be-tween circulating total and
free IGF-1 concentrations and metabolic syndrome. Reduced IGF-1 levels are independently
associated with glucose in-tolerance, diabetes, abdominal obesity, and atherogenic dyslipidemia
and these data suggest an important and independent role of IGF-1 in protecting against the
development of cardiovascular risc. To evaluate a relationship between IGF-1 and metabolic
syndrome in children, we arranged a group of 47 children that consisted of 18 children with MS
and 29 children without MS. In the group of children with MS were lower levels of IGF-1 than in the
group with children without MS, what confirms results of previous studies made in adults. Although
further work is needed to define specifically the pathogenetic mechanisms involved, these different
interactions are po-tentially subject to pharmacological manipulation in the treatment of, and
protection from, disorders associated with the metabolic syndrome and enhanced cardiovascular
risk.
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High-throughput Metabolite Profiling of Cardiovascular Event Risk: A Prospective Study of Three
Population-Based Cohorts
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Aim: To discover circulating biomarkers for cardiovascular event risk by high-throughput
metabolomics profiling in large prospective cohorts. This can help to uncover the aetiology of
atherosclerosis and improve cardiovascular risk prediction.
Method: We applied quantitative NMR metabolomics to identify biomarkers for incident
cardiovascular disease during 12–20 years of follow-up. Metabolite biomarker discovery was
conducted in the FINRISK study (n=7256; 800 events). Replication and incremental risk prediction
was assessed in the SABRE study (n=2622; 573 events) and British Women’s Health and Heart
Study (n=3563; 368 events).
Results: In targeted analyses of 68 lipids and metabolites, 33 measures were associated with
incident cardiovascular events at P<0.0007 after adjusting for age, sex, blood pressure, smoking,
diabetes and medication. When further adjusting for routine lipids, four metabolites were
associated with future cardiovascular events in meta-analyses: higher serum phenylalanine
(hazard ratio per standard deviation: 1.18 [95%CI 1.12-1.24]; P=4×10-10) and monounsaturated
fatty acid levels (1.17 [1.11-1.24]; P=1×10-8) were associated with increased cardiovascular risk,
while higher omega-6 fatty acids (0.89 [0.84-0.94]; P=6×10-5) and docosahexaenoic acid levels
(0.90 [0.86-0.95]; P=5×10-5) were associated with lower risk. The metabolite associations were
comparable to or stronger than that of LDL-cholesterol. A risk score incorporating these four
biomarkers was derived in FINRISK. Risk prediction estimates were more accurate in the two
validation cohorts, albeit discrimination was not enhanced. Risk classification was particularly
improved for persons in the 5–10% risk range (net reclassification 27% and 15%). Biomarker
associations were further corroborated with mass spectrometry in FINRISK (n=671) and the
Framingham Offspring Study (n=2289).
Conclusions: This study underscores the value of high-throughput metabolomics for biomarker

discovery and improved cardiovascular risk assessment. As the metabolomics platform quantifies
amino acids and fatty acids simultaneously with standard lipids, these novel biomarkers could be
implemented to augment risk prediction without additional clinical chemistry.
Supported by the Academy of Finland.

Biomarkers for cardiovascular risk independent of established risk factors
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Cost-effective Quantitative Metabolite Profiling in Large-Scale Cardiovascular Epidemiology
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Aim: To quantify circulating lipids and metabolites in large prospective cohorts, and use the
metabolite concentration data to uncover biomarkers for future onset of cardiovascular disease
and diabetes. The high-throughput metabolomics method can help to uncover the aetiology of
cardiometabolic diseases and improve risk prediction.
Method: We have developed a serum NMR metabolomics platform optimized for the large sample
numbers required in epidemiological studies and biobanks. At costs comparable to routine lipid
analyses, our metabolomics platform offers robust quantification of >225 molecular measures,
including the lipid concentrations and composition of 14 lipoprotein subclasses (Figure 1), various
fatty acids, amino acids, glycolysis metabolites and ketones (Figure 2);
(www.computationalmedicine.fi/platform). The absolute metabolite concentrations can be analyzed
with the standard medical statistics toolset, i.e., these data can be meta-analysed and combined
with other ‘omics and conventional clinical data. This ease interpretation of biological findings and
clinical implications.
Results: The high-throughput metabolomics platform has been used in numerous epidemiological
studies with over 10,000 individuals, and >230,000 samples have been measured in total. The
detailed metabolic profiling has provided insights into the mechanisms of obesity and revealed
biomarkers for cardiovascular disease, diabetes, and all-cause mortality. Applications will be
exemplified for biomarker discovery, replication and improved risk prediction for incident
cardiovascular disease in >15,000 individuals.
Conclusions: Several large-scale studies demonstrate the value of large-scale metabolomics for
cardiovascular biomarker discovery and improved risk assessment. As the metabolomics platform
quantifies amino acids and fatty acids simultaneously along with the standard lipid measures, the
novel biomarkers could be implemented to augment risk prediction without the need for traditional
clinical chemistry.

Lipoprotein subclass measures quantified by high-throughput NMR metabolomics

Metabolite measures quantified by high-throughput NMR metabolomics
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Metabolic signatures of adiposity in 12,664 healthy young adults: Causal effects on lipoproteins,
fatty acids, inflammation, hormones and amino acids
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Aim: Increased adiposity is linked with higher risk for cardiometabolic diseases. We aimed to
determine to what extent elevated body mass index (BMI) within the normal weight range has
causal effects on the detailed systemic metabolite profile, including lipoprotein subclasses and
fatty acid composition, in early adulthood.
Methods: We used Mendelian randomization to estimate causal effects of BMI on 82 metabolic
measures in 12,664 adolescents and young adults from four population-based cohorts in Finland
(mean age 26 y, range 16–39 y; 51% women). Circulating metabolic risk factors were quantified
by high-throughput nuclear magnetic resonance metabolomics and biochemical assays.
Results: In cross-sectional analyses, elevated BMI was adversely associated with cardiometabolic
risk markers throughout the systemic metabolite profile, including lipoprotein subclasses, fatty acid
composition, amino acids, inflammation and liver function markers, and various hormones (p <
0.0005 for 68 measures). Metabolite associations with BMI were generally stronger for men than
for women (median 136%, interquartile range 125%–183%). A gene score for predisposition to
elevated BMI, composed of 32 established genetic correlates, was used as the instrument to
assess causality. Causal effects of elevated BMI closely matched observational estimates
(correspondence 87 ± 3%; R2 = 0.89), suggesting causative influences of adiposity on the levels
of numerous metabolites (p < 0.0005 for 24 measures), including lipoprotein lipid subclasses and
particle size, branched-chain and aromatic amino acids, and inflammation-related glycoprotein
acetyls. These results demonstrate similar risk factor clustering from genetic predisposition to
obesity as observed in the metabolic syndrome.
Conclusion: Mendelian randomization indicates causal adverse effects of increased adiposity with
multiple cardiovascular risk markers across the metabolite profile in adolescents and young adults

within the non-obese weight range.
Funding: Academy of Finland.

Causal effects vs observational associations for the assayed metabolite profile

Causal effect estimates of BMI on metabolite risk factors
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The features of strain characteristics of myocardium in patients with STEMI depending on the
efficacy of reperfusion therapy
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Objective: To evaluate the features of strain characteristics of myocardium in patients with
STEMI after reperfusion therapy by the method of X-Strain.
Methods: The study included group 1 (16 patients with STEMI), 13 men and 3 women (47.5±9.9
years old), and control group 2 of 20 healthy volunteers (12 women and 8 men), mean age
52.2±9.4 years. The inclusion criterion for the group 1 was the absence any cardiovascular
pathology. Myocardial infarction was confirmed by ECG, cardiac markers of myocardial necrosis
(troponin T, CK-MB) and the results of coronary angiography. Echocardiography was performed
with an ultrasonic scanner MyLab 90 (Esaote, Italy) in 6-7 days after the onset of the disease. To
evaluate the parameters of the global strain the software X-Strain ™ has been used. The following
deformation parameters were identified: global longitudinal strain (GLS), global circumferencial
strain (GCS) and global radial strain (GRS).
Results: 1st group was divided into two subgroups based on evaluation of the effectiveness of
revascularization on a scale of TIMI: in subgroup 1a (56%) patients with good angiographic result
(TIMI 2-3) were included, in the subgroup 1b (44%) - with poor reperfusion effect (TIMI 0-1). GLS
in subgroup 1a and 1b was 19.08±4.07 and 9.95±5.29, in the control group – 20.3±2.6. Thus, the
reductions in GLS values in subgroup 1a and 1b of 6% and 51% (p=0.01) was observed when
compared with healthy subjects. GCS in the study groups was 18.7±5.7, 16.03±5.6 and 25.1±4.01,
respectively. In a subgroup 1a, a decrease of GCS values by 15% (p=0.01) was revealed,
compared to subgroup 1b - 36%. Parameter of GRS in patients with TIMI 2-3 exceeded on 17%
(39.1±12.4) that of control group (33.5±2.2); with TIMI 0-1 were lower (p=0.001) than the control
by 23% (25.7±8.2).
Conclusions: the parameters of global myocardial strain in patients with STEMI, who underwent
revascularization, depend on its effectiveness on TIMI scale. In patients with TIMI 2-3 deformation
characteristics exceed similar indicators in patients with TIMI 0-1. In case of ineffective reperfusion
the longitudinal and circumferencial strain of the left ventricle suffer mostly.
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Structural echocardiographic parameters of myocardium and central aortic pressure in patients
with metabolic syndrome and hypertension
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Objective: To establish the correlations of mean daily values of the central aortic pressure with
parameters of myocardial structure of the left ventricle (LV) in patients with metabolic syndrome
(MS) in combination with arterial hypertension (AH) 1-2 degrees.
Methods: 67 subjects with three or more symptoms of MS (ESH guidelines) were examined.
Obligatory condition was the presence of hypertension of 1-2 degree. The average age of patients
was 49.2 years; height - 168,7±10,6 cm; weight - 90,7±15,4 kg; waist circumference - 102,7±9,9
cm; hip circumference - 112,9±11,3 cm. Office SBP was 148,8±11,7 mmHg and DBP - 97,2 ± 5,1
mm Hg, heart rate - 73,5±6 1 beats/min. Structural and functional properties of the large arteries
were assessed by ambulatory blood pressure monitoring device BpLab using the technology
Vasotens ("Peter TELEGIN", Russia). The mean daily values of the central aortic pressure and
vascular stiffness were evaluated (SBPao, DBPao, MBPao, PPao, Aixao). Echocardiography was
performed on a MyLab 90 (Esaote, Italy) with the definition of standard parameters - left
ventricular posterior wall thickness (PWLV) and interventricular septum (IVS), the mass and LV
myocardial mass index (LVM, LVMI). To determine the rank correlations the Spearman's
correlation coefficient was used.
Results: A significant relationship between the mean daily values of SBP in the aorta and IVS
thickness (r = 0,44; p <0.01), PWLV (r = 0,24; p <0.05), LVM (r = 0, 37; p <0.01), LVMI (r = 0,36; p
<0.01) has been revealed. Central DBP according to ambulatory monitoring correlated with LVM (r
= 0,28; p <0.05) and IVS (r = 0,27; p <0.05). There was a significant direct correlation between
mean daily MBPao and IVS (r = 0,44; p <0.01), PWLV (r = 0,27; p <0.05), LVM (r = 0,41; p <0,
01), LVMI (r = 0,40; p <0.01). Daily value of PPao correlated with IVS (r = 0,28; p <0.05), and
central augmentation index Aixao - with LVMI (r = 0,30; p <0.05).
Conclusions: in patients with metabolic syndrome the diurnal characteristics of the central
pressure and aortic stiffness correlated with echocardiographic parameters characterizing the
structure of the LV myocardium.
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Effect of olmesartan treatment on parameters of local stiffness in patients with coronary artery
disease combined with hypertension 1-2 degree
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Objective: To evaluate the effect of olmesartan therapy (Kardosal®) on parameters of local
vascular stiffness in patients with proven coronary artery disease (CAD) in combination with
arterial hypertension (AH) 1-2 degrees.
Methods: The study involved 20 patients with CAD and hypertension: 10 men and 10 women
(mean age 56,3±7,5 years). Inclusion criterion was the presence of proven CAD. Confirmation of
the diagnosis was a history of myocardial infarction (more than 3 months ago); revascularization
intervention on 2 or more major coronary arteries; identification of more than 50% stenosis of at
least one coronary artery; positive noninvasive stress test; documented hospitalization for unstable
angina. The diagnosis of hypertension was confirmed by the data of history, and three-time
measurements of office BP. Local stiffness was studied by ultrasound of the carotid arteries using
the echo-tracking technology by device My Lab 90 («Esaote», Italy) on the following parameters:
the intima-media thickness (ITM), the coefficient of cross distensibility (DC), compliance coefficient
(CC), stiffness index β, augmentation index in the carotid artery (AIx), the local pulse wave velocity
in the carotid artery (PWV). The study was conducted before treatment and 24 weeks after the
pharmacotherapy. All patients received olmesartan in average dose of 37±7.3 mg daily.
Results: At baseline, in patients with CAD and hypertension the parameters of local arterial
stiffness were: DC – 0.01 (0.01; 0.02) 1/kPa, SS - 0.63 (0.46; 1.11) mm2/kPa, index β – 13.6 (11;
18.5), AIx – 11.2±10.6 %, PWV – 9.9 (9.1; 11.5) m/s. After 24 weeks of treatment the reliable
regression of index β - to 10.9 (7.3; 11.7) (p<0.05) has been registered, also PWV - to 8.3 (6.6;
8.6) m/s (p <0.01), and increase of CC - up to 0.73 (0.63; 1.48) mm2/kPa (by 13.7%, p<0.05). A
significant changes of the AIx and DC have not been identified. The regression of carotid
atherosclerosis was revealed: a decrease of IMT from 773,6±155,7 µm to 736,3±124,1 µm
(p<0,05).
Conclusion: in patients with CAD and hypertension 1-2 degree the 24-weeks antihypertensive
therapy with olmesartan medoksomil has a marked vasoprotective action which is expressed in
the improvement of local vascular stiffness.
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complex influence of diabetes and osa on endothelial function in patients with arterial
hypertension
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Objective: To evaluate the effect of diabetes and obstructive sleep apnea syndrome on the
endothelial function in patients with hypertension.
Methods: The study involved 74 people aged 40 to 65 years with diabetes 2 type and hypertension
1-2 degree, the mean age - 56,4±8,6 years, body mass index (BMI) - 35,3±5,9 kg/m2; systolic
blood pressure (SBP) - 148,3 ± 13,6 mm Hg, diastolic blood pressure (DBP) - 88,1±8,9 mmHg.
Assessment of the SDB degree was performed using the device for cardiorespiratory monitoring
SOMNOcheck2 (Weinmann, Germany). Patients were divided into two groups: the first - 28
patients with apnea-hypopnea index (AHI), according to the CRM of more than 30 events per
hour, (which corresponds to clinically significant impairment of breathing), second - 46 patients
with AHI<30 events per hour. The patients in both group were matched for age, sex, height, office
BP values. Endothelial function was studied by flow-mediated dilation on MyLab 90 ultrasound
device (Esaote, Italy). The index of reactivity (IR), flow-mediated dilation index (FMD) were
determined. The diameter of common carotid artery (CCA) and the intima-media thickness (IMT)
were evaluated.
Results: the patients of group 1 had a higher mean diameter of CCA: 7.5±1.5 mm, in group 2 - 6.3
(5.8; 6.9) mm, respectively (p<0.01), due to significant increase of the neck circumferences in
patients with OSAS. In patients with DM in combination with OSAS the mean IMT was 1.02 (0.94,
1.2) mm; in patients without clinical evidence of obstructive breathing disorders during sleep –
0.94±0.2 mm (p>0.05), respectively. The values of IR did not differ: group 1 had 1.2 (1.1, 1.3);
group 2 – 1.29±0,32. The prevalence of pathological IR in subjects with diabetes in both groups
was 11%. In the group of diabetic patients with symptoms of OSAS the impaired FMD was
detected in 85 % of cases, whereas in the comparison group - in 55%. FMD values in 1 group
were 6.3±4.6%, in group 2 – 9.8±6.2% (p<0.05).
Conclusions: According to flow-mediated dilation the combination of diabetes and apnea
syndrome impairs endothelial function in hypertensive patients compared to patients without SDB.
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Roles of an HDL-associated Anti-inflammatory Protein, Progranulin, in Acute Coronary Syndrome
Abstract nr. 323
Author Kawase , Ryota, Osaka University, Suita Osaka, Japan
Co-author(s) - Ohama , Tohru
Co-author(s) - Morita , Masaya
Co-author(s) - Kurozumi , Yuma
Co-author(s) - Ito , Noritoshi
Co-author(s) - Nishida , Makoto
Co-author(s) - Ueda , Yukihiko
Co-author(s) - Sawano , Hirotaka
Co-author(s) - Doi , Yasuharu
Co-author(s) - Sakata , Yasushi
Co-author(s) - Yamashita , Shizuya
Topic The Pathogenesis of Atherosclerosis; Immunity, Inflammation, and the Endothelium
Keywords ACS,Vulnerable Plaque
Progranulin (PGRN) is a multifunctional protein. The mutations in the PGRN gene have been
reported to cause frontotemporal dementia. PGRN is also known to be involved in inflammation
and it has an anti-inflammatory effect. We previously reported that PGRN is secreted from human
monocyte-derived macrophages and bound to HDL/ApoA-I. Recently, we demonstrated that
deletion of PGRN aggravates atherosclerosis in mice. We hypothesized that PGRN may play
some roles in coronary plaque stability in acute coronary syndrome (ACS).
We enrolled consecutive patients (40 males and 11 females; mean age, 65.6±10.3 years) with
ACS who underwent emergency coronary angiography. We also enrolled patients without
coronary artery disease (79 males and 79 females; mean age, 61.8±13.5 years). There are no
significant differences in peripheral blood PGRN concentration between the two groups. We
obtained peripheral vein blood samples, arterial blood samples as well as the aspirated samples
obtained from the culprit lesion at emergency PCI. Serial blood samples were obtained from on
arrival to at discharge from the hospital.
Immunostaining of aspirated samples showed PGRN was mainly expressed in macrophages.
PGRN concentration in the coronary artery was significantly lower than that in the peripheral vein
and arteries (mean: 2.53, 3.00, 2.97 ng/ml, respectively). On the other hand, peripheral vein
PGRN concentration gradually increased after PCI and became highest after 48 h (mean, 3.00 vs
3.90 ng/ml). It is well known that MMP-9 concentration in the culprit lesion is increased, therefore
we investigated whether PGRN could be a substrate of MMP-9 or not. In in vitro study, PGRN
could be cleaved by MMP-9 in a dose dependent manner. Furthermore, we also found that
recombinant PGRN suppressed TNF-α-induced expression of MMP-9 in THP1 macrophages,
suggesting that higher plasma PGRN concentration might stabilize the vulnerable plaque. Taken
together, PGRN may be involved in the stabilization of vulnerable coronary arterial plaques.

Subdivision 3. Clinical Studies
Presentation Preference Electronic poster presentation
Additional information

Galectin 3, arterial stiffness and carotid intima-media thickness in patients with metabolic
syndrome
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Objective: Carotid-femoral pulse wave velocity (PWV) and carotid intima-media thickness (cIMT)
are surrogate methods of evaluating arterial stiffness and early atherosclerotic lesions, which
associated with increased risk of cardiovascular complications. Galectin 3 (Gal 3) - substance with
profibrogenic and proinflammatory effects on cardiovascular system. The objective of this study
was to compare the level of Gal 3 in patients with metabolic syndrome (MetS) and healthy
individuals and to identify the relationship with lipid fractions, PWV and cIMT.
Design and method: 90 persons (47 female and 43 male, 52±8 years old) were examined and
divided into 2 groups: MetS (n=50) with 3 or more components (IDF, 2005) and healthy control
(n=40) without metabolic disorders and cardiovascular diseases. Groups did not differ significantly
by gender, age and eGFR (p>0,05). The examination included: medical history, anthropometry,
lipids (Cobas Integra 400/700/800) and Gal 3 (Enzyme Immunoassay) levels in serum. The
assessment of carotid intima-media thickness was performed with ultrasound scanning. Carotidfemoral PWV was determined by Sphygmocor.
Results: Level of Gal 3 in patients with MetS was higher compared with the healthy individuals
(0,48 [0,42;1,24] and 0,27 [0,24;0,32] ng/ml; p<0,001), also as carotid-femoral PWV (8,82±1,91
and 6,43±0,92 m/s; p<0,001) and cIMT (0,93±0,21 and 0,61±0,12 mm; p<0,001). Level of Gal 3
positive correlated with triglycerides (r=0,50, p<0,001), total cholesterol (r=0,21, p=0,04) and
negative correlated with HDL-cholesterol (r= -0,47, p<0,001). Strong positive correlation between
Gal 3 and PWV (r=0,62, p<0,001) and cIMT (r=0,76, p<0,001) was revealed.
Conclusions: “Gold standart” of arterial stiffness – carotid-femoral pulse wave velocity, carotid
intima-media thickness and level of galectin 3 were higher in metabolic syndrome patients, than in

healthy persons. We propose that profibrogenic and proinflammatory effects of galectin 3 can
induce morphological changes in arterial wall, because we revealed strong significant relationship
between these parameters.
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Therapeutic role of TLR9 agonist in the atherosclerosis
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Background: Atherosclerosis is driven by inflammatory reactions that are shared with the innate
immune system. Toll-like receptor-9 (TLR9) is an intracellular pattern recognition receptor of the
innate immune system that is currently under clinical investigation as a therapeutic target in
inflammatory diseases. Here we investigated whether TLR9 has a role in the development of
atherosclerosis in ApoE-/- mice.
Methods and Results: Newly generated double-knockout ApoE-/-:TLR9-/- mice and control ApoE/- mice were fed a high-fat diet from 8 weeks of age and effects on lesion size, cellular
composition, inflammatory status, and plasma lipids were assessed after 8, 12, 15 and 20 weeks.
All four time points demonstrated exacerbated atherosclerotic lesion severity in ApoE-/-:TLR9-/mice, with a corresponding increase in lipid deposition and accumulation of macro-phages,
dendritic cells and CD4+ T cells. Although ApoE-/-:TLR9-/- mice exhibited an increase in plasma
VLDL/LDL cholesterol, the VLDL/LDL:HDL ratio was unaltered because of a parallel increase in
plasma HDL cholesterol. As a potential mechanism accounting for plaque progression in ApoE-/:TLR9-/- mice, CD4+ T cell accumulation was further investigated and depletion of these cells in
ApoE-/-:TLR9-/- mice significantly reduced lesion severity. As a final translational approach,
administration of a TLR9 agonist (type B CpG oligodeoxy-nucleotide ODN-1668) to ApoE-/- mice
resulted in a reduction of lesion severity.
Conclusions: Genetic deletion of the innate immune receptor TLR9 exacerbated atherosclerosis in
ApoE-/- mice fed a high-fat diet. CD4+ T-cells were identified as potential mediators of this effect.
A type B CpG ODN TLR9 agonist reduced lesion severity, thus identifying a novel therapeutic
approach in atherosclerosis.
Keywords: Atherosclerosis, TLR9, Oilgodeoxynucleotide.
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Alirocumab treatment effect did not differ between patients with/without low HDL-C or high
triglyceride baseline levels in Phase 3 trials
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Keywords HDL,LDL,PCSK9,Triglycerides
Aims: High triglycerides (TG) and low high-density lipoprotein cholesterol (HDL-C) levels are
associated with increased risk of cardiovascular disease (CVD). Data from 10 Phase 3 trials with
the PCSK9 inhibitor alirocumab were analysed for potential treatment differences in low-density
lipoprotein cholesterol (LDL-C) lowering efficacy and safety between patients with baseline TG
below or at/above 150 mg/dL (1.69 mmol/L), or baseline HDL-C below or at/above 40 mg/dL (1.03
mmol/L). The study cohort comprised 4915 patients with heterozygous familial
hypercholesterolemia and/or at high CVD risk (those with coronary heart disease or risk
equivalents).
Methods: Two trials (LONG TERM, HIGH FH, n=2416) compared alirocumab 150 mg every two
weeks (Q2W) versus placebo. Eight trials (n=2499) evaluated alirocumab 75 mg Q2W, increasing
to 150 mg Q2W at Week 12 if LDL-C was ≥70 mg/dL (1.81 mmol/L) at Week 8 (or ≥70 or 100
mg/dL [2.59 mmol/L] depending on risk in OPTIONS studies, ALTERNATIVE, MONO); comparator
was ezetimibe in five trials and placebo in three. Patients received stable background statin
with/without other lipid-lowering therapy except in ALTERNATIVE and MONO (conducted without
statin).
Results: Overall, alirocumab reduced LDL-C levels by 38.8–65.5% in patients with baseline HDL-C
<40 mg/dL (n=743) and 43.6–59.9% in those ≥40 mg/dL (n=2398), and by 41.9–58.8% in patients
with baseline TG <150 mg/dL (n=1963) and 34.2-64.5% in those ≥150 mg/dL (n=1178). Except for
two very small subgroups, none of the 95% confidence intervals for treatment effect crossed the
no-effect line. LDL-C reductions within individual trials were generally consistent regardless of
baseline HDL-C or TG (Figures 1-2). Generally, there was no interaction between baseline HDL-C
or TG subgroups and treatment effect of alirocumab versus controls. The rate of treatmentemergent adverse events was similar in alirocumab and control groups irrespective of baseline TG
and HDL-C (64.7–80.6%). There was a higher rate of local injection site reactions reported with
alirocumab compared with control.
Conclusion: Alirocumab consistently lowers LDL-C levels regardless of baseline TG or HDL-C.
This finding holds potential for patients who are at high CVD risk due to low HDL-C and/or high TG

levels.
Analysis funded by Sanofi and Regeneron Pharmaceuticals, Inc.
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Alirocumab leads to similar LDL-C reduction in 4812 patients (from nine Phase 3 trials) with and
without prior MI/ischemic stroke
Abstract nr. 327
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Aims: Despite standard-of-care statin therapy, many patients incur atherothrombotic events
and/or have sub-optimally controlled hypercholesterolemia. Data from nine Phase 3 trials were
analysed to determine whether or not treatment differences exist in low-density lipoprotein
cholesterol (LDL-C) lowering efficacy of the PCSK9 inhibitor alirocumab in patients with prior
myocardial infarction (MI)/ischemic stroke when compared with patients without these prior events.
Methods: Eligible patients for the overall ODYSSEY program had heterozygous familial
hypercholesterolemia, established coronary heart disease or cardiovascular risk factors, and LDLC ≥70 or 100 mg/dL (1.81 or 2.59 mmol/L) at screening, depending on risk. Two trials (LONG
TERM and HIGH FH; n=2416) evaluated alirocumab 150 mg every 2 weeks (Q2W) versus
placebo. In the remaining seven trials (n=2396), patients received alirocumab 75 mg Q2W with
increase to 150 mg Q2W at Week 12 if LDL-C was not at target goal by Week 8. Comparators are
indicated on the Figure. In all but one trial (ALTERNATIVE was conducted in a statin-intolerant
population), patients received stable background statin ± other lipid-lowering therapy.
Results: Across studies, between 20% and 65% of patients had experienced previous MI/ischemic
stroke. Alirocumab reduced LDL-C levels by 41.7–63.0% in patients with prior MI/ischemic stroke
and 35.4–59.2% in patients without such vascular events (Figure). Within 8 trials there was no
interaction between prior MI/ischemic stroke status at baseline and treatment effect with respect to
LDL-C reductions for alirocumab versus control group. The incidence of treatment-emergent
adverse events was generally similar between alirocumab and control group patients regardless of
prior MI/ischemic stroke status (65.1–79.6%). There was a higher rate of local injection site
reactions reported with alirocumab compared with control group.
Conclusion: Patients with or without prior MI/ischemic stroke (a known high risk group) have
similar LDL reductions with alirocumab. An ongoing large outcomes study will more fully assess
the clinical benefit in this and other high risk populations.
Analysis funded by Sanofi and Regeneron Pharmaceuticals, Inc.
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Smooth muscle cell actin in atherosclerotic plaques is associated with restenosis after
atherectomy of the femoral superficial artery.
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Topic The Pathogenesis of Atherosclerosis; Immunity, Inflammation, and the Endothelium
Keywords Atherosclerosis,Cardiovascular Disease,Functionality
Introduction: The composition of atherosclerotic plaques may influence subsequent restenosis
after vessel wall injury. Aim of this study was to analyze the association of femoral plaque
composition and subsequent restenosis.
Methods and Results: Sixty-seven consecutive patients who underwent atherectomy of the
superficial femoral artery using the SilwerHawk atherectomy device (ev3 Europe SAS, Paris) were
included in the study. Microscopic sections of the excised material were analyzed blindly on a
semiquantitative scale after the following stainings: hematoxylin eosin, Elastica van Gieson, antiCD31, anti-CD68, anti-CD3, anti-CD15, anti-SMC actin, anti-CD61 and Sudanred. At twelve
months follow-up 38 patients presented with symptomatic restenosis. Colour duplex ultrasound of
the target superficial femoral artery lesion revealed a ratio of the maximum intrastenotic PSV and
the maximum prestenotic PSV >4 or a complete occlusion. Patients with restenosis were
comparable to those without restenosis according to risk factor profile, medication, stent
implantation or recanalisation. SMC-actin was significantly increased in plaques from patients with
restenosis as compared to those without restenosis. Moreover, lipid content was significantly
decreased (p<0.05). Local inflammation, calcification, vessel density, haemorrhage and platelet
content were similar in both groups.
Conclusion: Smooth muscle cell actin is associated with restenosis after atherectomy and may
serve as a marker for those patients with an increased risk for restenosis.
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Oxidized low-density lipoprotein induces autophagy in macrophages via CD36-mediated oxidative
stress
Abstract nr. 329
Author QIN, SHUCUN, Taian, China
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Topic The Pathogenesis of Atherosclerosis; Immunity, Inflammation, and the Endothelium
Keywords Inflammation
To investigate the inductive effect of oxidized low-density lipoprotein (ox-LDL) on autophagy in
macrophages and the underlying molecular mechanisms. Methods: RAW264.7 macrophages
were pretreated with 2 mg/L anti-CD36 monoclonal antibody (anti-CD36 mAb)5 µmol/L
diphenyleneiodonium (DPI)3 mmol/L 3-methyladenine (3-MA) or 1 µmol/L rapamycin for 1 h and
then treated with ox-LDL (100 mg/L) for 12 h. Cell viability and apoptosis were measured by MTT
assay and TUNEL detection kits, respectively. The activities of lactic dehydrogenase (LDH) in
medium and nicotinamide adenine dinucleotide phosphate (NADPH) oxidase, superoxide
dismutase (SOD) in cells as well as the levels of intracellular reactive oxygen species (ROS) and
malonaldehyde (MDA) were determined to characterize the membrane integrity and the oxidative
stress, respectively. The protein levels of Beclin-1 and microtubule-associated protein 1 light chain
3-II (LC3-II), two important molecular markers of autophagy, were examined by Western blot
analysis. Results:Ox-LDL induced autophagy in RAW264.7 macrophages as assessed by
upregulation of Beclin-1 and LC3-II. Similar to 3-MA, an autophagy inhibitor, anti-CD36 mAb
inhibitied significantly the ox-LDL-induced upregulation of Beclin-1 and LC3-II. Anti-CD36 mAb
suppressed the ox-LDL-induced oxidative stress as revealed by decreased NADPH oxidase
activation, ROS and MDA generation as well as increased SOD activity. Similar results were
observed in the cells pretreated by DPI, a NADPH oxidase inhibitor. Moreover, DPI inhibitied
significantly the ox-LDL-induced upregulation of Beclin-1 and LC3-II. Additinonally, the decrease in
cell viability and the increase in LDH release and apoptosis induced by ox-LDL were promoted by
3-MA and blocked by rapamycin (an autophagy inducer). Conclusion: Ox-LDL can induce
autophagy in RAW264.7 macrophages, which may be involved in CD36-mediated ox-LDL uptake
and subsequent activation of oxidative stress, and moderate activation of autophagy may protect
macrophages from ox-LDL-induced injury.
Subdivision 1. Basic Science
Presentation Preference Electronic poster presentation
Additional information

Hydrogen activates ABCA1?dependent efflux ex vivo and improves HDL function in patients with
hypercholesterolemia: a double-blinded, randomised and placebo-controlled trial
Abstract nr. 330
Author QIN, SHUCUN, Taian, China
Co-author(s) - SONG, GUOHUA
Co-author(s) - LIN, QUANQIANG
Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Functionality,HDL,Reverse Cholesterol Transport

Background- The objective of this study was to characterize the effects of hydrogen (dihydrogen;
H2)-rich water (0.9 L/day) on the content, composition, and biological activities of plasma
lipoproteins on patients with hypercholesterolemia and their underlying mechanisms in a doubleblinded, randomized and placebo-controlled trial.
Methods and Results-A total of 68 patients with untreated isolated hypercholesterolemia were
randomly allocated to either drinking H2-rich water (n=34) or placebo water (n=34) for 10 weeks.
High density lipoprotein (HDL) isolated from H2 group was showed an increased ability to promote
ATP-binding cassette transporter A1 (ABCA1)–mediated cholesterol efflux ex vivo. Plasma pre-βHDL levels was upregulated although there were no changes in plasma HDL-cholesterol levels.
Moreover, other HDL functionality, assessed in protection against low density lipoprotein (LDL)
oxidation, inhibition of oxidized-LDL induced inflammation, and protection of endothelial cells from
oxidized -LDL induced apoptosis, were all significantly improved by H2 treatment. In addition, H2
treatment increased effective rate in H2 down-regulating plasma total-cholesterol (47.06% versus
17.65%) and LDL-cholesterol (47.06% versus 23.53%) levels. Western blot analysis revealed a
marked decrease of apolipoprotein B100 and an increase of apolipoprotein M in plasma of H2
group. Finally H2 treatment resulted in significant reductions in levels of several inflammatory and
oxidative stress indicators in whole plasma and HDL particles.
Conclusions-Hydrogen activates ATP-binding cassette transporter A1-dependent efflux, enhances
HDL anti-atherosclerotic functions, and has beneficial lipid-lowering effects. The present finding
may highlight the potential role of hydrogen in the regression of hypercholesterolemia and
atherosclerosis.
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Phospholipid Transfer Protein overexpression decreases plaque stability by promoting
macrophage lipid accumulation in apoE null mice
Abstract nr. 331
Author QIN, SHUCUN, Taian, China
Co-author(s) - YU, YANG
Co-author(s) - LI, BIN
Topic The Pathogenesis of Atherosclerosis; Immunity, Inflammation, and the Endothelium
Keywords Atherosclerosis,Vulnerable Plaque
Plasma phospholipid transfer protein (PLTP) activity is elevated in patients with coronary heart
disease, whereas the role on atherosclerotic plaque stability remains unclear. We studied the
plaque stability with or without elevated PLTP expression in apolipoprotein E null mice. PLTP
overexpression significantly increased the size of atherosclerosis (AS) lesion and plaque necrosis
core. Moreover, the contents of lipid and macrophage were enlarged in plaque, which suggested
that PLTP overexpression destabilized plaque. Consistently, oxidative low density lipoprotein (oxLDL) induced lipid accumulation was increased in PLTP overexpressed bone marrow derived
macrophage (BMDM), which could be due to the up-regulation of ox-LDL receptor CD36 and
down-regulation of scavenger receptor BI (SR-BI) and ATP binding cassette transporter A1
(ABCA1). Overall, these results reveal a novel role of PLTP in atherosclerosis that elevated PLTP
expression decreased plaque stability by increasing macrophage lipid accumulation in plaque.
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Reverse-D-4F increases quantity of endothelial progenitor cells in high fat diet-fed mice and
improves endothelial progenitor cell dysfunctions through PI3K/AKT
Abstract nr. 332
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Co-author(s) - Jiao, Peng
Topic The Pathogenesis of Atherosclerosis; Immunity, Inflammation, and the Endothelium
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Objective—We aim to examine the effect of ApoAI mimetic peptide Reverse-D-4F (Rev-D4F) on
peripheral blood cell subpopulations in C57BL/6J mice treated with high fat diet and the
mechanism of Rev-D4F in improving the function of endothelial progenitor cells (EPCs) impaired
by tumor mecrosis factor α(TNF-α).
Approach and Results—6-week-old C57BL/6J mice were treated with high fat diet or RevD4F(1mg/kg/d) for 16 weeks, and used flow cytometry, blood cell counting instrument and ELISA
method to quantify peripheral blood cell subpopulations and cytokines. Results indicated that high
fat diet significantly decreased the number of endothelial progenitor cells (EPCs) and the
percentage of lymphocyte in the white blood cells, and increased the number of white blood cells,
the percentage of monocyte in the white blood cells, the level of vascular endothelial growth factor
(VEGF) and TNF-α in C57BL/6J mice plasma. Rev-D4F obviously inhibited the effect of high fat
diet on quantification of peripheral blood cell subpopulations and cytokines levels, and increased
stromal cell derived factor 1 (SDF-1) in mice plasma. We provided in vitro evidence that TNF-α
impaired EPCs proliferation, migration and adhesion through inactive AKT and eNOS, which could
be restored by Rev-D4F treatment. PI3-kinase inhibitor LY294002 (30 μM) obviously inhibited the
restoration of Rev-4F on EPCs impaired by TNF-α.
Conclusions— Rev-D4F increases the quantity of endothelial progenitor cells through increasing
SDF-1 levels and decreasing TNF-α levels of peripheral blood in high fat diet induced C57BL/6J
mice, and restores TNF-α induced dysfunctions of EPCs through stimulating PI3K/AKT signal
pathway in part.
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Oxidized low density lipoprotein induces apoptosis of macrophage through p66Shc-mitochondrial
signal pathway
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Aim: The apoptosis of macrophage aggravates the vulnerability of atherosclerotic plaque and
even results in plaque rupture, which can cause acute complication clinically in the advanced
stage of atherosclerosis (AS). Existing research shows that oxidized low density lipoprotein
(oxLDL) induces the apoptosis of macrophage by mitochondrial pathway, but the specific
molecular mechanism has not yet been elucidate. p66Shc, an adapter protein, can be
phosphorylated in cytoplasm and transferred into mitochondria, which causes mitochondrial injury.
Recent research reveals oxLDL increases the level of phospho-p66Shc (Ser36) in endothelial
cells. This study is to evaluate the role of p66Shc-mitochondrial signal pathway in apoptosis of
macrophage.
Methods: LDL was extracted from fresh plasma of healthy people by sequence ultracentrifugation,
and then it was oxidized by CuSO4 to obtain oxLDL. RAW264.7 macrophages were cultured in
vitroThe effect of oxLDL on the levels of p66Shc and phospho-p66Shc(Ser36) protein in cytoplasm
and mitochondria were detected by western blottingThen the cells were divided into control
groupoxLDL group and oxLDL+siRNA-p66Shc group. Mitochondrial transmembrane potential ( ),
mitochondria-derived reactive oxygen species (mROS) and apoptosis of RAW264.7 cells in each
group were measured by flow cytometry and the expression of the proteins related to apoptosis
via mitochondrial pathway was analyzed by western blotting
ResultsAfter RAW264.7 macrophages were treated with oxLDL (100ug/ml), the levels of phosphop66Shc (Ser36) in cytoplasm and p66Shc in mitochondria were both promoted significantly.
Compared with control group, oxLDL decreased the level of , increased the level of mROS,
aggravated cell apoptosis, enhanced the release of cytochrome C and upregulated the protein
expression of caspase 9 and caspase 3, which were inhibited by gene-silencing p66Shc.
ConclusionoxLDL induces apoptosis of macrophage, at least partly , through p66Shcmitochondrial signal pathway.
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Induction of MMP-2 and MMP-9 expressions in aorta vascular smooth muscle cells through
MAPK pathway by di(2-ethylhexyl)phthalate (DEHP)
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Proliferation and migration of vascular smooth muscle cells (VSMC) play an important role in the
development and progression of many cardiovascular diseases, including atherosclerosis. During
the early stages of atherosclerosis or arterial wall injury, VSMC would migrate into the intimal layer
of the arterial wall, causing intimal thickening. MMP-2 and MMP-9 have shown to be related to the
pathogenesis of atherosclerosis by facilitating migration of VSMC through the internal elastic
lamina into the intima of a vessel wall, where they proliferate and contribute to plaque formation.
According to documents, the expression of MMP-2 and MMP-9 proteins are involved in
atherosclerosis via several pathways, including ERK1/2, p38 MAPK and NF-κB. Di(2ethylhexyl)phthalate (DEHP) is a plasticizer widely used in PVC appliances. It is known that DEHP
can induce TNF-α production and formation of reactive oxygen species (ROS), which were found
to cause MMP activations. However, a question on whether DEHP has any effects on expression
of MMP-2 and MMP-9 has not yet been answered. In our studies, rat aorta VSMC (A7r5 cell line)
was treated with DEHP (3.5 and 7 ppm) at 20 min for p38 MAPK, ERK1/2, and Akt determination;
the protein expression of NF-κB and MMPs (-2 and -9) was measured at 12h and 24h,
respectively. Results showed that the presence of DEHP can induce higher MMP-2 and MMP-9
expression than the controls. An increase of DEHP concentration produced a higher induction.
Similar results on MMP regulating proteins, i.e. p38 MAPK, ERK1/2, Akt, and NF-κB was
observed. In summary, our current results have showed that DEHP can be a potent inducer of
atherosclerosis by increasing expression of MMP-2 and -9 at least through the regulations of p38
MAPK, ERK1/2, Akt, and NF-κB.
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HSP60 as an autoantigen in obesity
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Although the association of a chronic low-grade inflammation with obesity has long been
appreciated, its molecular basis is yet to be defined. The proven involvement of adaptive
immunity, coupled with a phenotypic switch from autoimmune suppressive tolerogenic Treg to proinflammatory CD4+ Th1 and CD8+ T cells, during progression of obesity necessitates the
presence of a triggering antigen as an activator of T and B cells. Not surprisingly in this context, it
is found that visceral adipose tissue-specific T cells show severely biased T cell receptor Vα
repertoires in diet induced obese mice (Winer, et al. 2009), implying an antigen-specific clonal
expansion of T cells during obesity.
Heat Shock Protein 60 (HSP60) is an evolutionary conserved mitochondrial chaperonin that
assists the correct folding of other mitochondrial proteins. However, its occurrence is not restricted
to mitochondria and it can be located in the cytosol or exposed on the cell membrane also. An
increase in cell membrane HSP60, which may be accompanied by HSP60 release into circulation,
is especially considered a signal of autoimmunity. HSP60 has been associated with a broad range
of diseases so far, particularly those with an autoimmune component. More recently, HSP60 is
also linked to obesity as a mediator of adipose tissue inflammation and insulin resistance.
Moreover, circulating HSP60 levels are found to be higher in obese individuals than lean controls
(Märker et al. 2012).
We observed an adaptive immune response against HSP60 at both T cell and B cell (antibody)
levels during continuous high fat feeding of C57bl6 mice. Hence HSP60 appears to be one of the
mystery auto-antigens triggering the early T and B cell responses during obesity. Furthermore, we
attempted a peptide therapy in a dose escalation protocol aiming to down-regulate the
inflammatory related adverse effects of obesity by achieving tolerance in T cell populations and
suppressing the pathogenic antibody response. Using previously defined immuno-dominant
murine HSP60 peptide combinations, we observed a significant improvement in insulin resistance
(p=0.002, 2-way ANOVA). We also observed some improvement in glucose tolerance at
borderline significance (p=0.057), which encourages further research to improve peptide therapy.
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Design of a Phase 3, double-blind, randomized, placebo-controlled trial of lomitapide in pediatric
patients with homozygous familial hypercholesterolemia
Abstract nr. 338
Author McCrindle, Brian, Toronto, Canada
Co-author(s) - Wiegman, Albert
Co-author(s) - Fahy, Lisamarie
Co-author(s) - Foulds, Pamela
Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Dyslipidemia,Familial Hypercholesterolemia,LDL,Therapy
The vasculature of children with homozygous familial hypercholesterolemia (HoFH) is exposed to
high levels of LDL-C, starting in utero. Duration of exposure and magnitude of LDL-C elevation
(expressed as ‘cholesterol years’) are thought to be associated with increasing cardiovascular risk.
As a result, treatment is focused on early reduction in LDL-C levels.
Lomitapide is a microsomal triglyceride transfer protein inhibitor approved in the US, EU and
certain other countries as an adjunct therapy for the treatment of adults with HoFH. Lomitapide
has been shown to decrease LDL-C levels in adult patients with HoFH. This study is designed to
determine the efficacy and safety profile of lomitapide in combination with lipid-lowering therapy in
HoFH patients aged 5–17 years. The effect of lomitapide on cardiovascular morbidity and mortality
has not been determined, nor will it be determined in this study.
This is a Phase 3 international clinical trial, with an initial 6-month double-blind efficacy phase,
followed by an 18-month open-label safety phase. 120 patients with HoFH aged 5–17 years will be
randomized 1:1 to receive lomitapide or placebo, in addition to stable lipid-lowering therapy
(including LDL-apheresis if applicable) established during a 12-week run-in period. Patients will be
stratified according to age. The lomitapide starting dose is determined by age and will be
escalated to the maximum age-specific dose. The primary endpoint is mean percent change in
LDL-C from baseline to month 6 versus placebo. After 6 months, all patients will be offered
lomitapide treatment for 18 months; this open-label period will provide further information on the
safety and efficacy profile. Growth, sexual maturation, bone health, and neurocognitive function of
lomitapide-treated patients will be compared with placebo-treated patients and with existing
matched external controls where available. Exploratory analyses will assess changes in carotid
intima-media thickness and effects on supravalvular aortic atheroma and xanthomata.
The aim of this trial is to determine whether lomitapide decreases LDL-C in pediatric HoFH
patients
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Nondipping Status, Cardiovascular Remodeling, dyslipidemia and Cognitive Dysfunction in
Georgian Obese Hypertensive Subjects
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Purpose: Taking into consideration prevalence of arterial hypertension (AH), dyslipidemia and
cognitive dysfunction in obese patients, we studied influence of “nondipping” status (blunted
nocturnal decline in BP)on cardiovascular remodeling, dyslipidemia and cognitive function in
Georgian obese nondiabetic “dipper” and “nondipper” hypertensive patients.
Methods: We studied 62 patients with mild to moderate AH (35males/27females, mean age
51,4±1,6years, BMI 32,4±1,6kg/m2, duration of AH 6,5±1,6years). Examination included 24-hour
BP monitoring (ABPM), ultrasound evaluation of left ventricular mass index (LVMMI), carotid artery
IMT, blood lipid tests, Mini-Mental State Examination test. 33 “nondipper” patients were assigned
to group 1 and 29 “dippers” to group 2.
Results: The groups were comparable by the age, BMI, duration of AH, daytime mean BP values.
Mean values of nocturnal BP (138±2,9/96±3,3vs126±1,6/90±3,8 mmHg), LVMMI
(144,3±10,6vs139,1±9,8gr/m) and carotid artery IMT(1,06±0,02vs1,04±0,03mm) were certainly
increased in “nondipper” patients compared with “dipper” ones (p< 0,05). Occurrence of LVH
(concentric type: 56vs51%; eccentric type: 13vs9 %) (p< 0,01), lipid disturbances (detected
dyslipidemia in 28 patients of group 1 and in 21 patients of group 2 (85 vs72%) (p< 0,01) and
cognitive disorders (31vs26%)(p< 0,05), were significantly higher in gr1, of concentric remodeling
and normal geometry in gr2 (21vs17% and 19vs14%, respectively) (p< 0,05).
Conclusions: Thus, in Georgian obese nondiabetic hypertensive subjects with “nondipper”
circadian BP profile we detected more pronounced and frequent target-organ injury (LVH,
enhanced IMT), lipid disturbances and cognitive dysfunction comparing with patients with normal
nocturnal decline in BP. Data of our study demonstrate importance of more profound examination
of cardiovascular system and neurological status in obese hypertensive patients with additional
negative impact of circadian blood pressure rhythm, to ensure further more aggressive blood
pressure and weight reduction, lipid profile correction.
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MicroRNA-X can identify smokers at risk for atherosclerosis
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Introduction: Worldwide, tobacco use is the most important avoidable cause of cardiovascular
disease (CVD), redoubling the risk of developing a myocardial infarction. However, numerous
smokers never develop cardiovascular complaints. MicroRNAs (miRNAs) are small non-coding
RNAs that control gene expression and are known to be involved in cardiovascular disease.
Objectives: To find monocyte miRNAs profiles that can identify those smoking individuals that
develop cardiovascular disease.
Methods/results: We performed a miRNA microarray on isolated monocytes in 40 subjects with
premature atherosclerosis and 40 healthy controls. Evaluation of the microRNA expression levels
revealed that miRNA-X had a low expression among non-smokers, whereas surprisingly, among
smokers there was much variation in expression of miRNA-X. Some smokers showed equal levels
as in non-smokers and other smokers showed high miRNA-X expression levels (figure 1). We
reasoned that if these results were to be true, the same results should be observed in an
independent second cohort. Indeed, we observed the a similar results in a second cohort
consisted of 40 CVD patients and 27 of their healthy family members (figure 2). Since it seems
that some smoking subjects have normal miRNA-X levels, while others have high expression
levels, this lead to the hypothesis that monocytes of certain smokers, handle smoking differently,
possibly leading to high miRNA-X levels and that these smokers might be more prone to develop
atherosclerosis. To test this hypothesis, we compared miRNA-X levels in a cohort of 38 smokers
with subclinical atherosclerosis, as assessed by coronary CT scan (coronary calcium score >80th
percentile) and 32 healthy smoking subjects (coronary calcium score of 0), using RT-qPCR.
MiRNA-X expression levels were significantly higher in subjects with subclinical atherosclerosis
compared to healthy controls (OR 2.4, 95% CI 1.8-4.6, P=0.007).
Conclusion: This study showed that high miRNA-X expression levels can identify subclinical
atherosclerosis in smoking individuals. Therefore, miRNA-X may be a useful biomarker to identify
smokers at high risk of developing cardiovascular disease.
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The COMMD protein family forms a large protein complex to regulate the intracellular trafficking of
LDLR
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LDLR is the main receptor to clear circulating LDL cholesterol and hereby it reduces the
susceptibility to atherosclerosis. Various adaptor proteins have been identified in controlling the
internalization of LDLR but the mechanism by which LDLR is recycled back to the plasma
membrane is still ill defined. Recently we identified Commd1 as a novel gene in regulating
cholesterol homeostasis. Hepatic COMMD1 deficiency in mice and dogs results in increased
plasma LDL cholesterol levels. We demonstrated that COMMD1 acts at the endosomes to sort
LDLR back to the plasma membrane. The COMMD protein family comprises 9 other COMMD
proteins. Except for COMMD1, the biological function of these other COMMD proteins is still
unknown. In this study we uncovered that COMMD1 forms a stable protein complex together with
several other COMMD proteins. Depletion of Commd1 in mouse hepatocytes results in protein
instability of a select group of COMMD proteins. Subcellular localization studies indicated that
these COMMD proteins act in concert with the WASH and retromer complexes to sort LDLR at the
endosomes. To validate the role of other COMMD proteins in cholesterol homeostasis, we
specifically depleted Commd9 in murine hepatocytes. Similar to Commd1 deficiency, hepatic
Commd9 ablation causes elevated plasma cholesterol. Altogether, our data strongly indicate that a
select group of COMMD proteins form a stable protein complex to mediate LDL cholesterol
homeostasis. At this moment additional in vitro and in vivo experiments are being performed to
identify the exact composition of the COMMD protein complex, and to validate the role of the
WASH complex in LDLR vesicular transport.
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E3 ubiquitin-protein ligase Casitas B lineage Lymphoma b deficiency aggravates atherosclerosis
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‘E3 ubiquitin ligase Casitas B lineage Lymphoma b’ (Cbl-b) is a negative regulator of peripheral T
cell activaton. Cbl-b deficient T cells are hyper-reactive due to CD28-independent activation. Here
we studied the effect of Cbl-b deficiency on T cell homeostasis in hypercholesterolemia and on
atherogenesis in 20 wk old Cbl-b-/-/ApoE-/- mice.
Flow cytometric analysis of lymphoid tissues and aortic arches showed decreased CD4+:CD8+ T
cell ratios in Cbl-b-/-/ApoE-/- mice. Cbl-b deficiency induced the expansion of central memory CD8
+ T cells, whereas the proportion of naïve T cells decreased. We found that Cbl-b deficient CD8+
T cells are less apoptotic as indicated by decreased AnnexinV positivity and elevated expression
of anti-apoptosis markers, such as Bcl-2. Pro-inflammatory, TNFa and IFNy, and cytotoxicity
markers, granzyme B, are increased in Cbl-b deficient CD8+ T cells.
As expected from the increase of CD8+ T-cells in the aortic arch, Cbl-b-/-/ApoE-/- mice showed
significantly more plaque development in the aortic root. The plaques contained higher leukocyte
and T cell counts, but contained surprisingly less macrophages. The latter is caused by decreased
monocyte recruitment resulting from lower MCP-1 levels. Moreover, the excess of CD8+ T cells
induced enhanced cell death of macrophages. In vitro co-culture of Cbl-b deficient and wildtype
CD8+ T cells with bone marrow derived macrophages revealed enhanced macrophage apoptosis
in increased CD8+:macrophage ratios, irrespective of the CD8+ T cell genotype. Expression of the
M1, pro-inflammatory, macrophage markers, CD115 and CD64 was upregulated in Cbl-b deficient
aortic arches, whereas M2 markers, CD206 and Arg-1, were decreased.
In conclusion, we show that Cbl-b deficiency decreases CD4+:CD8+ T cells ratio during
hypercholesterolemia, through reduced apoptosis and possibly less susceptibility of CD8+ T cells
to regulatory T cell suppression. This contributes to exacerbated atherosclerosis in Cbl-b deficient
mice. Although plaques contained an excess of lymphocytes and T-cells, and macrophages where
of an M1 phenotype, macrophage counts were decreased. This was caused by low MCP-1 levels
due to CD8+ T cell induced macrophage apoptosis. These results reveal that Cbl-b balances
immune reactions in atherosclerosis.
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An association detected between APOC1 rs4420638 polymorphism and myocardial infarction in
two populations of the Volga-Ural region of Russia
Abstract nr. 344
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Impaired lipid metabolism is one of the key mechanisms in the development of coronary artery
disease. Genome-wide association studies have identified several genetic loci associated with
lipid traits in European, Asian, and African American population. The aim of our study was to
replicate these associations in the native populations of the Volga-Ural region (Russian
Federation).
Genotyping of rs1042034 (APOB) and rs4420638 (APOC1, intergenic region) polymorphic loci
was performed in the study group consisting of 528 Tatars (225 patients with myocardial infarction,
303 healthy individuals) and 631 Russians (344 patients with myocardial infarction, 287 healthy
individuals) originating from the Republic of Bashkortostan (Russian Federation). Statistical
analysis was performed using IBM SPSS software.
The results of our study have not demostrated an association between APOB rs1042034
polymorphism and the risk of myocardial infarction in either of the study groups; however, we
found that APOC1 rs4420638 was associated with the risk of myocardial infarction both in Tatars
and in Russians. APOC1*A/A genotype frequency was decreased in patients with myocardial
infarction compared to the control group (65.79% vs. 73.87% in the Russian ethnic group,
OR=0.68, CI 0.48 – 0.96, P=0.03; and 56.00% vs. 67.33% in Tatars, OR=0.62, CI 0.43 – 0.89,
P=0.008). APOC1*G allele carriers were at an increased risk of myocardial infarction (OR=1.41, CI
1.04 – 1.94, P=0.03 in Russian ethnic group; and OR=1.62, CI 1.2 – 2.18, P=0.002 in Tatars). In
the Tatar ethnic group, APOC1*G/G genotype carrier status also indicated an increased risk of
myocardial infarction (OR=3.24, CI: 1.31 – 8.01; P=0.009).
APOC1 rs4420638*G allele has been shown to increase LDL cholesterol level and decrease HDL
cholesterol level, and to indicate higher risk of Alzheimer’s disease, rapid cognitive decline, and
lower chances of survival beyond 90 years of age. Our results suggest that APOC1 rs4420638
polymorphism may influence the development of myocardial infarction in Tatars and Russians
from the Volga-Ural region of Russia.
The study was supported by the RFBR grant No. 13-04-01561.
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Chronic pravastatin treatment induces Ca2 mediated mitochondrial dysfunction and increased
antioxidant activity in muscle of LDLr-/- mice
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The safety and efficacy of statins treatment in hypercholesterolemic patients is well estabilished.
However, about 10% of patients develop side effects in skeletal muscle such as myalgia,
myopathy and, rarely, rhabdomyolysis. Previous studies indicate that myotoxicity caused by
statins may be linked to impairment of mitochondrial function associated with alterations in calcium
homeostasis, inhibition of β-oxidation followed by oxidative stress.
Thus, our aim is to better understand the mechanisms underlying skeletal muscle toxicity caused
by statins in LDL receptor knockout mice (LDLr -/-), a model of familiar hypercholesterolemia.
For this purpose, LDLr -/- mice were treated with pravastatin (40 mg/kg/day) for 3 months Muscles
with distinct fiber type composition were harvested and evaluated for respiration rates and
antioxidant enzymes activities.
Our results show that pravastatin treatment slowed down the rates of ADP-, oligomycin- and
FCCP-stimulated respiration (up to 40%) supported by glutamate/malate in permeabilized LDLr -/plantar muscle fiber bundles in the presence of Ca2+, compared to non-treated LDLr -/-. In
contrast, no alterations were observed in soleus muscle. In addition, respiratory parameters were
not altered in the presence of EGTA, indicating a possible Ca2+-mediated respiratory impairment
in plantar muscle.
Pravastatin treatment also increased catalase activity (48%) in plantaris muscle homogenates with
no alterations in superoxide dismutase, glutathione reductase and peroxidase as well as glucose6-phosphate dehydrogenase activities. No enzymatic alterations were observed in soleus muscle.
Taken together our results indicate that distinct muscle fiber present distinct sensitivity to
pravastatin as occur with other statins. Furthermore, Ca2+-mediated mitochondrial dysfunction
induced by pravastatin might act as a signal that leads to a higher activity of cellular antioxidant
system in plantaris muscle of LDLr -/- mice under this treatment.
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Responses of primary hepatocytes (gold standard for evaluating hepatic metabolism) and HepG2
cells to components influencing apoA-I production are comparable.
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Background. Apolipoprotein-AI (apoA-I), the predominant protein of HDL, is produced in the
human liver. Accumulating evidence shows that elevated apoA-I production is athero-protective.
Thus, there is a need for a human-relevant hepatic cellular model to discover compounds that
increase apoA-I production. Currently, primary hepatocytes (PH) are considered the gold
standard, whereas HepG2 are frequently used. Therefore, we compared side-by-side the apoA-I
producing capacity of human PH and HepG2 in response to a series of compounds.
Methods. HepG2 and PH (two donors) were plated into 48-well plates. In addition to several
natural compounds, thapsigargin, FeAc, or cytokines were used to decrease, whereas JQ1(+),
GW7647, or FB-OM31 were used to increase apoA-I production. Cells medium was analysed for
human apoA-I protein concentrations (ELISA), and cellysates were analysed for mRNA expression
(qPCR).
Results. JQ1(+) and FB-OM-31 both increased apoA-I protein levels and mRNA production in
HepG2 and PH. Theobromine, linoleic acid and DHA showed similar response patterns in HepG2
and PH. Thapsigargin and cytokines decreased apoA-I protein levels and mRNA production in
HepG2. In PH, however, these compounds did not alter apoA-I protein levels, while thapsigargin
even increased apoA-I mRNA production.
Conclusion. Although PH has become the gold standard for evaluating hepatic lipid metabolism,
the size and the direction of the effects of compounds on apoA-I production were comparable
between PH and HepG2. Therefore, HepG2 are a suitable model to evaluate compounds that
increase apoA-I production in vitro.
This research is supported by the Dutch Technology Foundation STW, which is part of the
Netherlands Organisation for Scientific Research (NWO), and which is partly funded by the
Ministry of Economic Affairs.
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ER-stress players and their effects on attenuated apolipoprotein A-I production during ER-stress
and inflammation in HEPG2 cells.
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Background. Increased apoA-I production is thought to be anti-atherogenic. Thus, there is an
urgent need to identify factors involved in apoA-I production. Transcriptional regulation of apoA-I
involves PPAR-α activation, but factors like ER-stress and inflammation also influence apoA-I
production.
Methods. Gene expression profiles of FeAc- and GW7647-treated HepG2 cells were compared
using microarrays. HepG2 cells were treated with thapsigargin or cytokines to induce ER-stress or
inflammation with or without isoform-specific C/EBP-β overexpression, C/EBP-β silencing, or ATF3
overexpression. ApoA-I production was determined with ELISA and qPCR. ER-stress markers
(C/EBP-β, CHOP, XBP1s) and apoA-I levels were analysed by western blot.
Results. mRNA expression of PPAR-α, C/EBP-β, ATF3, DDIT4, GDF15 and NF-IL3 was strongly
up-regulated by FeAc as compared to GW7647. This ER-stress signature associated with lower
apoA-I secretion. Direct ER-stress induction via thapsigargin also decreased intracellular apoA-I
concentrations, while those of ER-stress markers (CHOP, XBP1s, C/EBP-β) increased. Also,
addition of cytokines increased intracellular C/EBP-β levels and lowered apoA-I concentrations.
The presence of C/EBP binding-sites in the apoA-I promoter further suggested a role for C/EBP-β
in apoA-I production. However, isoform-specific overexpression of C/EBP-β or C/EBP-β silencing
did not affect apoA-I production. Likewise, overexpression of ATF3, a second ER-stress target
derived from the gene expression profile, did not influence apoA-I production.
Conclusions. Although ER-stress and inflammation increase C/EBP-β expression and
simultaneously lower apoA-I production, overexpression or inhibition of C/EBP-β or
overexpression of ER-stress related protein ATF3, did not influence hepatic apoA-I production.
Therefore, C/EBP-β or ATF3 are not a target to increase apoA-I synthesis.
This research is supported by the Dutch Technology Foundation STW, which is part of the
Netherlands Organisation for Scientific Research (NWO), and which is partly funded by the
Ministry of Economic Affairs.
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A systematic review on the impact of age on carotid artery intima-medial thickness in healthy
humans
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Aims:
Assessment of carotid artery intima-medial thickness (cIMT) represents a popular measure of
atherosclerosis and is predictive of future cardio- and cerebrovascular events. Nevertheless, the
relationship between the occurrence of cardiovascular events and age is not linear, and the
increase in event rate starts earlier in life in men than women. However, relatively little is known
about the precise relationship between age and the progression in cIMT. Therefore, the principal
aim of this review was to describe the relationship between age and carotid artery IMT, and to
elucidate whether this relationship is consistent across the age range examined in previously
published studies on healthy individuals.
Methods: A systematic review of published studies that examined cIMT in human populations free
from cardiovascular diseases was undertaken. The literature search was conducted using
Pubmed and cross-checked with Scopus and WebofScience. Twenty publications with 38
individual studies were included in the final analysis, involving a total of 11,441 individuals (6,148
men and 5,293 women).
Results: When all data were pooled a strong positive association was evident between age and
cIMT, with an annual cIMT progression of 0.00863 mm/year (r=0.90). Analysis of men and women
demonstrated a comparable age-related increase in cIMT (0.00875 versus 0.00874 mm/year
respectively). However, men demonstrated a larger cIMT across all age groups (y-axis intercept
0.246 mm in men versus 0.206 mm in women).
Conclusion: Advanced age is associated with a gradual, linear increase in cIMT. Although cIMT in
men is consistently larger than in women, the age-related increase in cIMT is comparable. This
data suggests that, in healthy asymptomatic individuals, cIMT is closely related to the
(chronological) age of vessels. Importantly, this observation questions the potential independent
predictive capacity of cIMT for future cardiovascular events in healthy individuals.

Figure 1 – Relation between age and cIMT in asymptomatic men and women
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H3K27 methylation in macrophages and atherosclerosis
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Atherosclerosis is a lipid-driven chronic inflammatory disorder. Monocytes and macrophages are
key immune cells in the development of disease and clinical outcome. It is becoming increasingly
clear that epigenetic pathways govern many aspects of monocyte and macrophage differentiation
and activation. This is regulated by a large number of histone modifying enzymes (HMEs) that
regulate activating- (e.g. H3K4me3, H3K27Ac) or repressive- (e.g. H3K27Me3) histone marks.
The H3K27 demethylase Jumonji-domain 3 (Jmjd3) is induced upon LPS activation in
macrophages and was shown to be involved in both M1/M2 polarization. The role of its
counteracting partner, the methyltransferase Enhancer of the zeste homolog 2 (Ezh2) however
remains unknown. Using bone marrow derived macrophages we found that where Jmjd3 is
induced upon LPS stimulation, Ezh2 is down regulated, both at the mRNA and protein level. Also
oxidized LDL induced foam cell formation resulted in decreased Ezh2 expression. Moreover,
human unstable plaques show an up regulation of Ezh2 compared to stable advanced plaques.
Hereby we show that Ezh2 is regulated in macrophages and atherosclerotic lesions, however its
exact function remains unknown. Hereto we generated a myeloid specific Ezh2 deficient mice
(LysMCre fl/fl). To validate the role of macrophage Ezh2 in atherosclerosis we performed a bone
marrow transplantation to LDLr-/- mice and compared WT (Cre-) to Ezh2 deficient (Cre+)
transplanted mice after 9 weeks of high fat diet. We observe a 20% reduction in plaque size in the
Ezh2 deficient transplanted mice and are currently characterizing its plaque phenotype. We also
observe reduced foam cell formation in peritoneal macrophages of these mice. Currently, we are
investigating the mechanisms by which macrophage Ezh2 regulates macrophage activation, foam
cell formation and atherosclerotic plaque development.
Supported by the GENIUS project (CVON2011-19).
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Cardiovascular risk profile in 40-year old men and 50-year old women in the Czech Republic:
results of a cross-sectional survey
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Background: Early identification of CVD risk factors may help decrease cardiovascular morbidity
and mortality.
Methods: 961 males and 851 females were included in the survey. Family and personal medical
history were recorded as well as smoking, alcohol consumption, physical activity patterns, basic
anthropometrical parameters and laboratory measures including blood lipids and glycaemia were
recorded. Newly identified risk factors were noted and the global cardiovascular CV risk was
determined using the SCORE charts. Percentage of those already treated for any of the main CV
risk factors and, among these, also attaining the treatment goals were calculated as well as the
percentage of patients with newly identified CV risk factors.
Results: 49% of males and 31% of females were overweight and 32% of both genders were
obese. There were 36% of smokers among men and 22% among women. The prevalence of type
2 diabetes (T2DM) was 11% in both genders. Arterial hypertension (AH) was present in 43% of
males and 45% of females, dyslipidaemia in 39% of males and 45% of females. Pharmacological
treatment of any of the above mentioned diseases was used in 48% of the probands, however,
only 8% of them attained treatment goals. T2DM was newly identified in 3% of both genders, AH
in 8% of males and 3% of females and dyslipidaemia in 20% of both genders. Nonpharmacological treatment was recommended to 62% males and to 65% females.
Pharmacological treatment was initiated in 53% of males and 51% of females, mostly
antihypertensive treatment with ACE inhibitors and lipid lowering therapy with a statin.
Conclusion: The survey showed high prevalence of CV risk factors in the selected population.The
high frequency of modifiable risk factors and the often need to initiate pharmacological treatment
documents the necessity of early detection of CV risk among others genetic determination.
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Transcription factor Runx2 promotes aortic fibrosis and stiffness in type 2 diabetes
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Cardiovascular disease is the most common cause of death in type 2 diabetes mellitus. One
proposed mechanism linking type 2 diabetes to increased cardiovascular risk is accelerated
arterial stiffening. Arterial stiffening results from extensive extracellular matrix remodeling (elastin
breakdown, collagen accumulation). The present study investigates the role of the osteogenic
transcription factor Runx2 as a potential mediator of aortic fibrosis and stiffening in diabetes. Serial
ex vivo mechanical testing of the thoracic aorta and volume-pressure recording (VPR) based tailcuff blood pressure measurements revealed that aortic stiffening precedes blood (pulse) pressure
elevations in diabetic db/db mice. Vascular stiffening was accompanied by enhanced Runx2
expression in the medial layer of db/db aortae as well as increased expression of downstream
target genes, Col1a1, Col1a2, Fn1 and Spp1. Similar findings were observed in thoracic aortic
samples from diabetic patients confirming translational relevance of our preclinical results.
Moreover, vascular smooth muscle-specific overexpression of Runx2 in transgenic mice increases
expression of Col1a1 and Col1a2, and leads to medial fibrosis and aortic stiffening. Interestingly,
increased Runx2 expression per se is not sufficient to induce aortic calcification. Treatment of
db/db mice with the antioxidant, TEMPOL, attenuated Runx2, ECM target gene expression and
functional vascular stiffness, implicating an important role played by local oxidative stress.
Through further in vitro studies, we demonstrate that increased nuclear translocation/activation of
NF-κB in human aortic VSMCs under high glucose stimulation was reversed by TEMPOL. In
addition, siRNA knockdown of the NF-κB subunits RelA (p65) and Nfkb1 (p50) completely inhibits
the high glucose-stimulated up-regulation of RUNX2, COL1A1 and COL1A2. In silico analysis
identified and mutational studies confirmed a functional RelA (p65) recognition motif (5’GGAAAGGCCT-3’) 198bp upstream of the Runx2 transcription start site. Taken together, our
results suggest that oxidant stress induced Runx2 is a critical regulator of diabetic aortic stiffening,
and therefore a potential therapeutic target.

This work was supported by research grants from the NIH (1R01HL105299 to P.S. Tsao), the
Deutsche Forschungsgemeinschaft (RA 2179/1-1 to U. Raaz), the Boehringer Ingelheim Fonds
and the Medical School of the University Erlangen, Germany (to I. N. Schellinger) and the Stanford
Cardiovascular Institute (to J.M. Spin).
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HIGH ROSUVASTATIN DOSES GIVEN ALONG WITH A CHOLESTEROL-RICH DIET INDUCE
EARLY DAMAGE ON HEPATOCYTES OF CD-1 MICE
Abstract nr. 352
Author Díaz-Zagoya, Juan, Facultad de Medicina, Universidad Nacional Autonoma de Mexico,
Ciudad de Mexico, Mexico
Co-author(s) - Juárez-Rojop, Isela
Co-author(s) - Zetina-Esquivel, Alma
Co-author(s) - Castell-Rodríguez, Andres
Co-author(s) - Ble-Castillo, Jorge
Co-author(s) - Miranda-Zamora, Rodrigo
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3-hydroxy-3-methylglutaryl CoA-reductase inhibitors are widely used to control plasma
cholesterol levels. Previous studies from our group have shown that high doses of statins given to
mice, along with a cholesterol-rich diet, are harmful for hepatocytes, with alteration of their
mitochondrial structure and function.
The aim of this report was to study the initial effects of the co-administration of rosuvastatin, 25
mg/Kg/day and a 2% cholesterol diet. Animals were sacrificed daily from day 0 to 5. A control
normal and a 5 day cholesterol-treated groups were also included. Serum was obtained for the
measurement of biochemical parameters. The liver morphology was studied by optical and
electron microscopy.
Mice with rosuvastatin/cholesterol treatment showed an increment in serum cholesterol levels
through the time from 102 mg/dL to 237 mg/dL, HDL-C decreased from 43.2 mg/dL to 25.2 mg/dL,
triacylglycerol also decreased from 138 to 66 mg/dL, AST raised from 165.3 to 864.9 IU/L and ALT
from 64.5 to 635.1 IU/L. Microscopic studies showed a progressive hepatic steatosis, higher in the
central vein zone, with inflammatory cells at the portal area, stasis in the sinusoids, acidophylic
cells that suggest an apoptotic process due to treatment. The cholesterol-rich diet or the
rosuvastatin treatment alone did not induce any damage on the liver.
The co-administration of high dose of rosuvastatin and a cholesterol-rich diet induce early
steatosis and probable apoptotic response in the liver.
Acknowledgement: this study was supported in part by PAPIIT IN221914.
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Phytoestrogens and future of soy cultivation
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Among edible plants, phytoestrogens are most abundant in soy. Soy products are widely used in
infant food and other foodstuffs; and, at the same time, phytoestrogens have been applied for
compensation of hormone deficiency in menopause. Soy is used as livestock fodder, and residual
phytoestrogens and their active metabolites such as equol can remain in meats. There are few
reports on modified gender-related behavior or feminization in humans as a result of soy
consumption. In animals, the intake of phytoestrogens was reported to impact fertility, sexual
development and behavior. Feminizing effects in humans can be subtle and identifiable only
statistically in large populations, and may be of particular significance for children and
adolescents. Given that the biological action of estrogens is mediated by receptors, it should be
questioned, why must incidental plant analogues be used for replacement therapy instead of the
natural or synthetic hormones that are complimentary to the receptors. It has been argued that
phytoestrogens are selective receptor modulators thus acting differently from the natural
estrogens, not necessarily feminizing. Yet the question remains whether such modulations are
desirable for consumers of soy products, including adolescents and infants receiving soy nutrition.
Ger Med Sci. 2014;12:Doc18. This matter should be clarified by independent research, which can
have implications for the future of soy in the agriculture.
Subdivision 2. Translational Research
Presentation Preference Electronic poster presentation
Additional information

Combining kidney function and size and its relation to kidney function decline, cardiovascular
events and all-cause mortality
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Background and objectives Estimated glomerular filtration rate (eGFR) and kidney size are
known to be related. Combining eGFR and kidney size may be seen as a measure of kidney
functionality. Therefore the relations between the ratio of eGFR and kidney size and kidney
function decline, cardiovascular events and all-cause mortality were evaluated in patients with
clinical manifest vascular disease.
Design, setting, patients & measurements A prospective cohort study in 6904 patients enrolled in
the Second Manifestations of ARTerial disease (SMART) study with symptomatic arterial disease
(cerebrovascular disease, coronary artery disease, peripheral arterial disease or abdominal aortic
aneurysm) was performed. The CKDEPI equation was used to estimate GFR. The ratio of eGFR
to kidney size was calculated by dividing eGFR by mean kidney volume and length (eGFR/cm3
and eGFR/cm) as measured by ultrasonography. In a subgroup of 1469 patients with follow up
measurements of kidney function linear regression analysis was used to quantify the relation
between eGFR/cm3, eGFR/cm and annual kidney function decline. Cox proportional hazard
models were used to determine the relation between eGFR/cm3, eGFR/cm and cardiovascular
events and all-cause mortality.
Results After a median follow up of 8.9 years (IQR 4.1-10.8) mean annual change in eGFR was 0.79 mL/min/1.73m² per year, indicating a yearly decline. The ratios eGFR/cm3 and eGFR/cm
were significantly related to annual kidney function decline, -0.55 (CI:-0.52 - -0.34) and -0.78 (CI 0.89 - -0.68) mL/min/1.73m² per year respectively. Showing the greater the ratio the stronger the
decline. A total of 1012 cardiovascular events occurred and 1119 patients died. Overall, eGFR/cm
3, eGFR/cm and all-cause mortality followed a U-shaped curve (Figures 1 and 2). Low eGFR/cm3
and eGFR/cm were related to the occurrence of subsequent cardiovascular events.
Conclusions High eGFR/cm3 and eGFR/cm is related to annual kidney function decline and allcause mortality in patients with clinical manifest vascular disease. The combination of eGFR and
kidney size may be useful as an early marker of kidney deterioration.
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Distinct associations of alternative pathway complement factors Bb, D and properdin with human
fatty liver disease: the CODAM study
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Objective: Non-alcoholic fatty liver disease (FLD) a liver manifestation of the metabolic
syndrome and alcoholic FLD are the most common causes of liver disease in Western society.
We previously showed (Wlazlo et al Eur J Clin Invest. 2013; 43: 679-88) a potential role for
complement C3 activation in human FLD. The alternative pathway (AP) is an important amplifier of
complement activation. Therefore we here investigated whether (activation of) the alternative
pathway (AP) is also association with FLD.
Methods: In a cross-sectional evaluation of the Cohort of Diabetes and Atherosclerosis Maastricht
(CODAM) study (n=511, 61% men; 59±7 years) associations of several AP components with FLD
were investigated. We measured circulating concentrations of the factor B activation product (Bb)
as marker of alternative pathway activation, of factor D (FD), which is the rate-limiting protease of
B activation, and of properdin which is a positive regulator of complement activation. As markers
of FLD, we used a validated equation to estimate liver fat percentage (eLF%) and a liver enzyme
score (LE-score) – a compilation of averaged standardized (std) alanine aminotransferase (ALT),
aspartate aminotransferase (AST) and gamma-glutamyl transferase (GGT). Multiple linear
regression models were (when appropriate) adjusted for age, sex, impaired glucose metabolism
(IGM), type 2 diabetes mellitus (T2DM), cardiovascular disease (CVD), smoking, alcohol
consumption, kidney function, medication use, physical activity and waist circumference.
Results: Factor Bb was not significantly associated with eLF% (stdβ= -0.01 [95%CI: -0.07; 05] or
LE-score (stdβ=0.02 [-0.06; 0.10]). In crude analyses, FD was positively and significantly
associated with eLF% and LE-score, but this association largely disappeared after adjustment for
waist circumference (eLF%: stdβ= -0.04 [-0.11; 0.04], LE-score: stdβ= 0.07 [-0.02; 0.17]).
Properdin was positively and significantly associated with eLF% and LE-score and remained so
after adjustment for all potential confounders (stdβ= 0.13 [0.07; 0.19] and stdβ= 0.12 [0.05; 0.20],
respectively)
Conclusion: These data suggest a potential involvement of the AP in human FLD, although distinct
results were obtained for individual components. Longitudinal data, including direct measurements

of steatosis and/or steatohepatitis, are desirable to further investigate the role of the AP in the
development and progression of FLD.
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Cardiovascular risk assessment and carotid intima-media thickness in young adults, survivors of
Hodgkin's lymphoma
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Cardiovascular disease is the most common non-malignant cause of death in Hodgkin lymphoma
(HL) survivors, particularly following mediastinal irradiation. We aimed to perform an extensive
cardiovascular risk assessment in survivors of childhood and adolescence HL. We hypothesized
that survivors will have an increased rate of impaired endothelial function and increased carotid
intima-media thickness (IMT) compared with healthy peers.
Twenty-seven patients (females=14; aged 25±5y, 8.6±4 years after diagnosis) were recruited.
Seventeen were treated with chemotherapy and chest irradiation, nine with chemotherapy alone,
and one with radiation only. All patients were euthyroid at the time of evaluation (six with
replacement treatment). Cardiovascular risk assessment included brachial artery flow-mediated
dilation (FMD), IMT measurement with echo-color Doppler, an extended lipid profile, liver function
tests, glucose and insulin levels, HS-CRP and lifestyle assessment. Control group for IMT
measurements comprised 55 (33 females) healthy normo-cholesterolemic patients aged 18-30
years.
Regarding traditional risk factors, five patients were smokers, 11 patients had a family history of
coronary heart disease, and none had hypertension or diabetes. Mean BMI was 23.9±4.2kg/m2,
waist circumference of males 84.9±9.4cm and of females=79.1±8.7cm.Liver function tests and
glucose were normal in all patients. 6/27 had increased insulin resistance as calculated in the
Homeostasis Model Assessment (HOMA).Mean cholesterol levels were 179.8±37 mg/dl; mean
LDL-c was 111±35.8mg/dl, mean TG were 107-±52.8 mg/dl, and mean HDL-c levels
53.2±15.2mg/dl. Lp (a) levels were 19.7±17.9mg/dl and were elevated in 6 patients. Apo A1 levels
were 134.3±25.2 mg/dl and Apo B levels were 88.3 ±23.7, mean HS-CRP levels were 4.61±6.9.
Vitamin D levels were 28.3±12.2 ng/ml. One participant fulfilled the criteria for the metabolic
syndrome and four others fulfilled 2 out of 5 criteria. Five patients had abnormal endothelial
function.
Average bilateral IMT was 0.537±0.11mm, compared to 0.49±0.056mm in healthy controls. Four
patients had increased carotid IMT according to current normal range (>0.65mm for <40 years
old).
Conclusions:Our preliminary results suggest an increased rate of pro-atherogenic markers and

metabolic abnormalities in these young patients with the presence of at least one feature of
"dysmetabolism" in most patients, which may enhance their future risk for premature
atherosclerosis.
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The relationship between cardio-ankle vascular index and carotid atherosclerosis severity
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Introduction. Cardio-ankle vascular index (CAVI) is an arterial stiffness parameter based on pulse
wave velocity (PWV). CAVI has been shown as useful screening method which correlates with
SCORE risk chart index. The aim of this study was to reveal if the CAVI could predict the severity
of atherosclerosis process.
Materials. 66 patients at age 52,26 ± 11,2 (13 males and 53 females) was underwent CAVI
estimation and carotid ultrasound examination.
Results. Because of there wasn’t significant difference between right and left CAVI (Spearman R
0,96; p < 0,001) for further analyze had been used right measured CAVI (R-CAVI). There was
established moderate correlations between CAVI and intima-media thickness (Spearman R 0,70,
p < 0,05), CAVI and the number of carotid plaques (Spearman R 0,74, p < 0,05), CAVI and carotid
plague diameter (Spearman R 0,65, p < 0,05).
Discussion. It was shown moderate but significant correlations between CAVI and carotid
atherosclerosis severity. The further large population studies may provide an important data for
new risk charts development.
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The personalized assessment of severity of myocardial infarction: clinical application of genetic
polymorphisms, associated with lipid disorders and hypertension
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Aim: To investigate the clinical significance of single-nucleotide polymorphisms (SNPs) APOA1
(rs670), APOA5 (rs662799), ACE (rs4646994) in patients with ST-segment elevation myocardial
infarction.
Materials and Methods: 179 patients (114 males (63.7%), 65 females (36.3%), the mean age 61.8
± 11.1 years) admitted with a diagnosis of STEMI were included in the study. Blood samples were
collected on days 2-14 for genotyping. DNA was isolated from peripheral blood lymphocytes by
phenol-chloroform extraction followed by ethanol precipitation. Amplification of SNPs APOA1 G75A (rs670), APOA5 T-1131C (rs662799), ACE (rs4646994) was detected with the real-time
polymerase chain reaction (PCR). Results: The apolipoprotein A1 (APOA1) C allele reported a
statistically significant association with the presence of multivesel coronary artery disease (OR =
1.59; 95% CI = 1.09-2.33; p = 0.02). The apoA1-GG genotype demonstrated high genetic risk of
developing diabetes (OR = 2.74; 95% CI = 1.31-5.73; p = 0.02), and was associated with a history
of severe chronic heart failure (OR = 3.43; 95% CI = 1.37-8.55; p = 0.02). The GG-genotype is
also associated with less frequent primary PCI, usually because of severe multivessel coronary
artery disease (OR = 0,61; 95% CI = 0,38-0,96; p = 0.03).
Patients with the rs662799(T) polymorphism variant of apolipoprotein A5 (AROA5) gene
demonstrated more severe course of myocardial infarction, assessed in the TIMI score, than
patients without this allele. The AROA5 T allele in MI patients is associated with the presence of
obesity (OR = 2.64; 95% CI = 1.04-6.67; p = 0.03), previous myocardial infarction (OR = 1.75;
95% CI = 1.05-2.92; p = 0.03) and the intima-media complex thickening (OR = 1.58; 95% CI =
1.09-2.30; p = 0.02).
The I allele of rs4646994 polymorphism variant of ACE gene in post-MI patients was associated
with a three-year unfavorable prognosis.
Conclusion: The studied polymorphism variants of genes, associated with lipid metabolism
disorders and the onset of arterial hypertension (APOA1, AROA5, ACE genes), may be used to
clarify the clinical severity of myocardial infarction patients.
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Strong correlation between serum level of uric acid and malondialdehyde-modified low-density
lipoprotein in patients with acute non-cardioembolic ischemic stroke.
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Objective: Recent experimental findings showed uric acid (UA) is not just a risk factor for
atherosclerosis, but one of the important key markers to reflect oxidative stress. Several reports
revealed strong correlation between UA and oxidized low-density lipoproteins in healthy subjects,
but few report studied in patients with stroke. Our aim of this study is to clarify the relation between
oxidative stress and other atherosclerosis risk factors in acute phase of non-cardioembolic
ischemic stroke (NCIS), especially focusing on UA.
Design and Method: We defined NCIS as ischemic strokes including large artery atherosclerosis
(LAA), small vessel disease (SVD) and branch atheromatous disease (BAD) in this study. From
consecutive 225 ischemic stroke patients, 140 NCIS patients (52 LAA, 33 BAD and 55 SVD) were
enrolled. Malondialdehyde-modified low-density lipoprotein (MDA-LDL), the most prevalent
modification found in oxidized LDL, and classical atherosclerosis risk factors including UA are
examined on their admission. We employed Pearson bivariate correlation analysis to examine the
relation between MDA-LDL and those risk factors.
Results and Conclusions: In the Pearson analysis, serum UA showed significant correlation with
MDA-LDL (r=0.295; P<0.001). MDA-LDL was also significantly related to triglyceride (r=0.350; P
<0.001), total cholesterol (r=0.526; P<0.001) and low-density lipoprotein cholesterol (r=0.540;
P<0.001). Body mass index, which is still controversial risk factor for cardiovascular event, was
correlated with MDA-LDL (r=0.180; P=0.03). Other risk factors, such as systolic/diastolic blood
pressure, hemoglobin A1c and estimated glomerular filtration rate did not show significant
correlation with MDA-LDL. These result suggested hyperlipidemia associated with hyperuricemia
strongly indicate the existence of elevated oxidized-LDL, which would reflect existing unstable
plaque. In conclusion, hyperuricemia in acute phase of NCIS indicate existing oxidative stress and
vulnerable plaque in cerebral artery.
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Cardiovascular risk profile in midge age patients with severe dyslipidemia
Egidija Rinkūnienė1,2,4, Aleksandras Laucevičius1,2,4, Žaneta Petrulionienė1,2,3, Agnė Skujaitė3
, Roma Puronaitė2, Vilma Dženkevičiūtė 2, 3, Sandra Kutkiene 1,2, 3
1 Department of Cardiovascular Medicine, Vilnius University, Lithuania
2 Vilnius University Hospital Santariskiu Klinikos, Vilnius, Lithuania
3 Vilnius University faculty of medicine, Lithuania
4 Experimental and Clinical Medicine Research Institute, Vilnius University
Objective: The aim of this study was to determine the prevalence of severe dyslipidemia (SD) in
Lithuania population, associated variables and how strongly they are related to cardiovascular risk
(CVR).
Methods: Cross-sectional investigation of cardiovascular risk factors of 26,707 subjects was
conducted. The study recruited men and women aged 40–64 without overt cardiovascular
disease. SD definition used was: total cholesterol (TC) ≥ 7.5 mmol/l, low-density lipoprotein
cholesterol (LDL-C) ≥ 6 mmol/l or triglycerides (TG) ≥ 4.5 mmol/l. Subjects with SD were further
categorized into groups having main types of familial dyslipidemia. CVR was classified using the
SCORE system.
Results: 12.3% of study population had SD. The prevalence of familial dyslipidemia was 5.44%:
hypercholesterolemia – 3.47%, hypertriglyceridemia – 1.87% and mixed dyslipidemia – 0.1%.
The subjects with SD had significantly higher rates of arterial hypertension (65.4% vs. 56.1%,
p<0.001), diabetes mellitus (13% vs. 9.7%, p<0.001), abdominal obesity (53.6% vs. 45.5%,
p<0.001), body mass index higher than 30 kg/m2 (40.9% vs. 37%, p<0.001), metabolic syndrome
(46.9% vs. 29%, p<0.001), unbalanced diet (69% vs. 62%, p<0.001), insufficient physical activity
(50.5% vs. 44.7%, p<0.001), family history of cardiovascular disease (27.1% vs. 23.6%, p<0.001)
and 3 or more cardiovascular risk factors (84.1% vs. 73.8%, p<0.001). However, differences in
rates of smoking (20.5% vs. 21.1%, p=0.405) and familial diabetes mellitus (13.5% vs. 12.4%,
p=0.073) were not of statistical importance. SCORE index (2.91±2.24 vs. 1.87±1.59, p<0.001) was
also significantly higher in the presence of SD (p<0.001).

Conclusions: About 12% of study subjects satisfy SD criteria. High prevalence of severe
dyslipidemia in Lithuania is associated with high frequency of other cardiovascular risk factors,
such as arterial hypertension, diabetes mellitus, abdominal obesity and metabolic syndrome. SD
presence shows a possibility of increased SCORE index.
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HIGH SYSTEMIC LDL CHOLESTEROL LEVELS DURING EXPERIMENTAL OSTEOARTHRITIS
LEAD TO INCREASED SYNOVIAL ACTIVATION AND ECTOPIC BONE FORMATION AT ENDSTAGE OSTEOARTHRITIS.
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Objective: A relation between osteoarthritis (OA) and increased cholesterol levels is apparent. In
the present study we investigate OA pathology in ApoE-/- mice with and without a cholesterol-rich
diet, a model for high systemic LDL cholesterol levels independently of weight.
Methods: Wild type (WT) and ApoE-/- mice received a standard or cholesterol-rich diet.
Experimental OA was induced by intra-articular injection of collagenase and animals were
sacrificed at day 10 (early OA) and 36 (end-stage OA).
Results: ApoE-/- mice on a normal diet showed markedly higher LDL levels than WT mice (8.90
mmol/L and 0.40 mmol/L, respectively; p<0.001). At end-stage OA, ApoE-/- mice showed a strong
increase of ectopic bone formation, mainly at the medial collateral ligament (fold increase 5.4;
p<0.001) compared to WT mice. No significant differences in cartilage damage were found
between the two groups; a slight increase in synovial thickening, however, was found in ApoE-/mice (arbitrary score 1.9 versus 1.1 in WT mice; p<0.05). Furthermore, synovial gene expression
of both S100A8 and S100A9 (fold increase 1.8 and 1.4, respectively; p<0.05) and
S100A8/S100A9 protein levels of synovial wash-outs were increased in ApoE-/- mice (fold
increase 5.8; p<0.05), suggesting an activated status of synovial lining cells.
In addition, we investigated whether a cholesterol-rich diet could increase joint pathology after
induction of OA. The diet increased LDL levels even more in ApoE-/- mice (fold increase 2.1,
compared to ApoE-/- mice on a normal diet; p<0.001). In both ApoE-/- and WT mice on a
cholesterol-rich diet, excessive bone formation was found in the medial collateral ligament at day
36, however, no significant difference was found between the two groups. Interestingly, at the
early time point, histological differences between the two groups were observed. Synovial
thickening was four times increased (p<0.001) in ApoE-/- mice on a cholesterol-rich diet and also
ectopic cartilage formation in the medial collateral ligament was strongly increased(fold increase
2.7; p<0.01) compared to WT mice on a cholesterol-rich diet.
Conclusion: Increased cholesterol levels result in synovial activation and ectopic bone formation in
experimental OA. Excessive LDL levels strongly elevate synovial activation and ectopic bone

formation in early-stage collagenase-induced OA.
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Treatment of atherosclerosis by the chemotherapeutic agent carmustine associated to a lipid
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After injection in bloodstream, a lipid nanoemulsion (LDE) resembling low-density lipoprotein
(LDL) concentrate in atherosclerotic lesions of cholesterol-fed rabbits. Here, rabbits with
atherosclerosis were treated with carmustine, an antiproliferative agent used in cancer
chemotherapy, associated to LDE to investigate the effects on the lesions.
Eighteen male New Zealand rabbits were fed a 1% cholesterol diet for 8 weeks. After 4 weeks,
nine animals were treated intravenous saline solution and nine with intravenous LDE-carmustine
(4 mg/kg, weekly for 4 weeks).
LDE-carmustine inhibited atherosclerotic lesions by 90%, compared to controls. LDE-carmustine
reduced presence of macrophages, smooth muscle cells, and regulatory T-cells in the arterial
intima as well as the expression of matrix metallopeptidase-9, interleukin-1β and TNF-α and
lipoprotein receptors (LDL receptor, LDL-related protein-1 and scavenger receptor class B
member 1).
In conclusion, LDE-carmustine treatment resulted in marked reduction of lesion area, invasion by
macrophages and intimal smooth muscle cells and pro-inflammatory factors. Therefore, this new
formulation shows great potential for therapy of atherosclerotic cardiovascular disease.
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Relation between cardiovascular disease and risk factors in offspring and occurrence of events in
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Aims To determine whether the presence of cardiovascular disease or risk factors in offspring as
an indicator of a patient’s genetic load or exposure to (unknown) risk factors is related to the
development of new or recurrent events in patients at high risk of cardiovascular events.
Methods The presence of coronary artery disease, cerebrovascular disease, peripheral artery
disease, AAA, hypertension, diabetes and hypercholesterolemia was assessed in 10,564 children
of 4,267 patients with at least one of these conditions enrolled in the SMART cohort. The relation
between presence of cardiovascular events or presence of vascular risk factors in their offspring,
and new or recurrent vascular events was determined by Cox-proportional hazard analyses.
ResultsOf the patients, 506 (12%) had offspring with cardiovascular disease or risk factor. During
a median follow-up of 7.0 years (IQR3.7–10.4), the composite outcome of myocardial infarction
(MI), stroke or vascular mortality occurred in 251 patients. Patients with offspring with vascular
disease or with a major risk factor had an increased risk of vascular mortality
(HR2.9;95%CI1.2–7.1), MI (HR1.6;95%CI1.1–2.5) and the composite outcome
(HR1.5;95%CI1.1–2.2) (figure 1). Presence of diabetes in offspring was related to an increased
risk of the composite outcome (HR2.7;95%CI1.5-5.0), MI (HR3.3;95%CI1.7-6.6) and probably to
vascular mortality (HR3.4;95%CI0.8–14.8) (figure 2).
Conclusion Presence of cardiovascular disease and vascular risk factors in offspring, with
diabetes mellitus being the most contributing vascular risk factor, is related to an increased risk of
developing new or subsequent vascular events in patients already at high risk for developing
vascular events.

Relation between presence vascular disease or risk factors in offspring and risk of vascular
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High depressive symptoms, antidepressant use and central autonomic dysfunction. The Paris
Prospective Study III
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Aims: To assess the relationship between high depressive symptoms and antidepressant use
with baroreflex sensitivity in initially healthy men and women.
Methods: In the Paris Prospective Study III, 10157 subjects aged 50-75 underwent an
echotracking of their right carotid arteries. Low neural baroreflex sensitivity (nBRS) corresponded
to a ratio between the distension rate in the low frequency (sympathetic tone) and the high
frequency (parasympathetic tone) below the median. The presence of high depressive symptoms
was defined by a 13-item standardized depressive symptoms questionnaire. Information on
antidepressants use was obtained on a face-to-face interview with a medical doctor combining the
most recent medical prescriptions and/or medical package together with answers to a self-report
questionnaire on medications use. The respective associations between high depressive
symptoms, antidepressant use and low nBRS were quantified by logistic regression after
adjustment for age, sex, hypertension, heart rate, body mass index and diabetes.
Results: Among the 9213 studied participants, 38.6% were women. Respectively, 5.6% and 5.2%
had high-depressive symptoms and used antidepressants. There was no significant association
between high depressive symptoms and low nBRS even in unadjusted analysis (OR=1.09; 95%CI:
0.91-1.30). However, antidepressant use was related to lower nBRS (OR=1.32; 1.06-1.65), even
after adjustment for confounding factors. Association with antidepressant use remains consistent
after matching on propensity score. The multivariable association with antidepressant existed for
serotonin and norepinephrine reuptake inhibitors (SNRI) (OR=1.94; 1.16-3.22).
Conclusions: Robust analyses suggest that antidepressant use and particularly SNRI was
associated with low nBRS in apparently healthy subjects.
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CAD patients are more sensitive to MDCO-216 induced cholesterol efflux than healthy volunteers
with similar pharmacokinetics: A comparative PK/PD study
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Introduction: MDCO-216, a complex of dimeric recombinant apolipoprotein A-1 Milano (ApoA-1
M) and a phospholipid (POPC), is currently under development to improve cardiovascular
outcomes by reducing plaque burden in patients with atherosclerotic disease. The purpose of this
study was to assess and compare the pharmacokinetics (PK) and pharmacodynamics (PD) of
newly manufactured MDCO- 216 in healthy volunteers (HVs) and coronary artery disease (CAD)
patients.
Methods: 24 HVs received a single dose of MDCO-216 (5, 10, 20, 30 or 40 mg/kg) or placebo (in
2:1 ratio) as a 2 hour IV infusion in a double-blind, randomized design. In second phase of the
study 24 CAD patients received MDCO-216 in the same manner except for the lowest dose. An
ex-vivo cholesterol efflux assay was used as an exploratory PD biomarker.
Results: Plasma mean (SD) T1/2 of MDCO-216 was almost identical, 56.6 (14.2) h in HVs and
52.5 (15.7) h in patients (p=0.44, non-significant). Tmax in both groups ranged similarly, between
2 to 4 hours. No difference in CL was observed with increases in dose and ranged from 0.62 to
0.98 mL/hr/kg in HVs and from 0.7 to 0.8 mL/hr/kg in patients. Exposure parameters of Cmax and
AUC increased with dose in a dose-proportional or nearly dose-proportional manner. No anti-drug
Ab was detected with any dose in both groups.
Dose-dependent increases in ABCA1-mediated efflux capacity of up to 4-fold above baseline and
smaller increases of SRB1 and ABCG1-mediated efflux capacity occurred at all doses. The doseresponse analysis for ABCA1- mediated efflux best fitted into a sigmoid Emax (maximum effect)
model and predicts an Emax of 15.6% which saturates around a 30 mg/kg dose in HVs vs. an E
max of 12.7% in CAD patients which saturates after 15 mg/kg dose. ED50 parameters(dose that
achieves 50% of Emax) were estimated as 15.2 and 9.4 mg/kg in HVs and CAD patients,
respectively.
Conclusions: This data demonstrate that MDCO- 216 can profoundly stimulate the first step of
reverse cholesterol transport at clinically achievable and well tolerated doses with similar PK
profiles both in HVs and CAD patients; but with higher potency in the latter group.
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Co-author(s) - Senra, Tiago
Co-author(s) - Morikawa, Aleksandra
Co-author(s) - Deus, Debora
Co-author(s) - Paladino-Filho, Antonio
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Topic Primary & Secondary prevention of CVD; Lifestyle Measures and Pharmacological
Intervention
Keywords Cardiovascular Disease,Lipoproteins,Therapy
Previously, we showed that the toxicity of chemotherapeutic agents used in cancer treatment can
be drastically reduced by association to nanoemulsions (LDE) that mimic the lipid composition of
low-density lipoprotein (LDL), without loss of pharmacological action. Injected into the circulation,
LDE concentrates associated drugs, such as the anti-proliferative agent paclitaxel, in neoplastic
tissues and in atherosclerotic lesions. In rabbits with atherosclerosis lesions were reduced by 65%
by LDE-paclitaxel treatment. Tolerability and safety of high dose LDE-paclitaxel was shown in
several patients with advanced cancers.
Based on those findings, this pilot study was designed to test, in 9 aged patients with extensive
aortic atherosclerosis, LDE-paclitaxel at 175 mg/m2 body surface dose (I.V., 3/3 weeks for 6
cycles). All were under statin treatment that was not discontinued during the 18-week treatment
period.
No observable clinical or laboratorial toxicity was observed. One death occurred but was unrelated
with treatment toxicity. Images acquired by Multiple Detector Computer Tomography Angiography
(64-slice scanner) taken before and at 2-3 month after the treatment end showed that the mean
volume of the aortic artery wall was reduced in 4 of the 8 patients, while in 3 it remained
unchanged and in one it increased.
Therefore, the treatment was tolerable for patients with cardiovascular disease and these results
encourage large, placebo-controlled clinical studies to ascertain the ability of LDE-paclitaxel to
reduce atherosclerotic lesions.
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Concerns About the Use of Non-HDL Cholesterol as a Lipid Predictor
Abstract nr. 368
Author Feeman, Jr , William, The Bowling Green Study, Bowling Green Ohio, United States of
America
Topic Epidemiology of CVD; The Risk Factor Concept
Keywords Atherosclerosis,Dyslipidemia,Guidelines,Risk Factor
Introduction:
The National Lipid Association (NLA) has advocated the use of Non-HDL (high-density lipoprotein)
Cholesterol as its favored lipid predictor. Cut points are based on low-density lipoprotein (LDL)
values, with a lower end at 100 mg/dl (2.50 mmoles/L) and a high end at 190 mg/dl (4.75
mmoles/L), adding 30 mg/dl (0.75 mmoles/L) to keep triglyceride levels below 150 mg/dl (1.70
mmoles/L). The NLA has no randomized controlled trials on which to base these guidelines.
Objectives:
The author will show that the use of Non-HDL cholesterol has not been fully considered .
Methods:
The author will examine his general population lipid database to demonstrate the non-HDL
cholestreol frequency distribution in the part of the population that developed some form of
atherothrombotic disease (ATD) and in the part that did not. He will demonstrate the incidence of
ATD in each of the five Non-HDL Cholesterol quintiles and will stratify each Non-HDL Cholesterol
quintile in terms of another lipid predictor (the Cholesterol Retention Fraction, or CRF, defined as
[LDL-HDL]/LDL) and cigarette smoking.
Findings:
All Non-HDL Cholesterol quintiles above the lowest quintile in men and above the next to lowest
quintile in women have higher frequencies in the ATD population than in the non-ATD population.
In the lowest and highest quintiles, the ATD risks are low and high respectively, but in the middle
quintiles, the ATD risk varies considerably.
At any Non-HDL Cholesterol quintile, the average age of ATD onset depends on cigarette smoking
and the CRF. The higher the CRF, the earlier is the average age of ATD onset; and the lower, the
later. Current cigarette smoking portends an earlier average age of ATD onset , whereas nonsmoking portends a later average age. A 75 year old hypertensive diabetic non-smoking male
patient , not on statin because of low lipid levels had clean arteries on angiography, whereas a 45
year old normotensive nonsmoking with severe dyslipidemia (obtained at first encounter) had a
massive stroke due to carotid stenosis. Both had the same Non-HDL Cholesterol quintiles.
Conclusions:
The use of Non-HDL Cholesterol should be reconsidered.
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Low- and High-Density Lipoprotein Subclasses in Subjects with
Simple Steatosis and Non-Alcoholic Steatohepatitis
Abstract nr. 369
Author Sonmez , Alper, Gulhane Military Medical Academy School of Medicine, Etlik Ankara,
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Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords HDL,LDL,Lipoproteins
Non-alcoholic fatty liver disease (NAFLD) is associated with increased cardio-metabolic risk.
Although dyslipidemia represents a key factor in this disease, the role of distinct lipoproteins is
largely unknown.
The full low-density lipoprotein (LDL) and high-density lipoprotein (HDL) profiles (7 LDL and 10
HDL subfractions) were assessed by gel electrophoresis (Lipoprint, Quantimetrix Corporation,
USA) in men with biopsy proven NAFLD (simple steatosis (SS) (n=17, age: 34±7 years) and nonalcoholic steatohepatitis (NASH) (n=24, age: 32±6 years). Exclusion criteria included robust
alcohol consumption, hepatitis B or C virus, body mass index (BMI) ≥40 kg/m2, diabetes mellitus
and hypertension.
Compared to SS, NASH patients had similar BMI, HOMA-IR index and plasma lipids, with
increased levels of both AST and ALT. NASH subjects had lower levels of larger LDL1 (10±4 vs.
13±4%, p=0.010) and increased smaller LDL3 and LDL4 particles (9±5 vs. 5±5%, p=0.017 and
3±3 vs. 1±2%, p=0.012, respectively). No changes were found in the HDL subclass profile. Sd LDL
correlated significantly with triglycerides and HDL-cholesterol (see figure). By multiple regression
analysis we found a predictive role only for the presence of smaller LDL3 (p=0.0470).
In conclusion, the increased levels of small, dense LDL3 and LDL4 in NASH may help to explain
the greater cardio-metabolic risk associated with the progression of fatty liver disease.
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Cardiovascular risk factors are associated to self reported stress
Abstract nr. 371
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Keywords Cardiovascular Disease,Risk Factor
Purpose
Psychosocial stress may cause increased sympathetic activity and is considered a risk factor for
cardiovascular disease. Previous case-controls studies suggested a possible role for psychosocial
stress on the occurrence of myocardial infarction and sudden death. However, there are limited
data on the relationship between psychosocial stress and cardiovascular risk factors. The
objective of our study was to analyze the association of psychosocial stress with cardiovascular
risk factors.
Methods
We included 1844 subjects (74,9% men, 43±8 years old) participating in a check-up health
program. All subjects were submitted to clinical (personal and family history of cardiovascular
disease and risk factors, blood pressure, body mass index, rest heart rate), laboratorial (lipid
profile, glucose, C reactive protein, uric acid, creatinine) and abdominal ultrasound (liver steatosis)
evaluation. Metabolic syndrome was defined according to International Diabetes Federation
definition. Psychosocial stress was self-reported.
Results
Two hundred and thirty (12,4%) subjects referred stress. Stressed group have higher blood
pressure, heart rate, body mass index and LDL-cholesterol. They also have higher prevalence of
diabetes mellitus, metabolic syndrome and liver steatosis. After multivariate logistic regression
analysis, we found that diabetes mellitus (odds ratio: 3,47; confidence interval 95%: 1,24-9,53;
p=0,017), liver steatosis (odds ratio: 1,55; confidence interval 95%: 1,15-2,08; p=0,003) and LDLcholesterol (odds ratio: 1,005; confidence interval 95%: 1,000-1,009; p=0,031) were independently
associated with self reported stress.
Conclusions
Markers of insulin resistance like diabetes mellitus and liver steatosis are associated with self
reported stress. Further studies are needed to determine the pathophysiological association

between stress and insulin resistance. Also if these findings are associated to higher
cardiovascular risk.
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TRAF-STOP-HDL-nanoparticles reduce atherosclerosis
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Topic The Pathogenesis of Atherosclerosis; Immunity, Inflammation, and the Endothelium
Keywords Atherosclerosis,Immunity,Inflammation,Pharmacology
Inhibition of the co-stimulatory CD40-CD40L receptor/ligand dyad drastically reduces
atherosclerosis. However, its long-term blockage results in immune suppression. Inhibition of the
CD40-CD40L dyad further downstream in the signaling pathway is therefore required. The
interaction between CD40 and its signaling intermediate TNF receptor associated factor 6
(TRAF6) plays a pivotal role in atherosclerosis. To identify drug like molecules that inhibit the
CD40-TRAF6 interaction, an in silico structure-based virtual ligand screening approach was used.
Several small molecule inhibitors (SMI) blocking CD40-TRAF6 interactions were identified.
Surface plasmon resonance experiments confirmed direct binding of the compounds to the TRAF6
C-domain. Two of these SMIs, the TRAF-STOPS, reduced atherosclerosis by >40% in Apoe-/mice, when they were treated from 12-18 wks of age, by hampering monocyte and neutrophil
recruitment. In accordance, expression of chemokines and cytokines was remarkably reduced in
compound treated macrophages.
Interestingly, when the TRAF-STOPS were administered to mice with existing atherosclerosis
(from 22-30 wks of age), TRAF-STOPS were able to halt atherosclerosis, resulting in a >45%
decrease in atherosclerotic plaque area.
However, these SMIs had a low solubility, and had a half-life of only 8 hrs, and had to be injected
daily. To improve the therapeutic applicability of our TRAF-STOPs, TRAF-STOP 6877002 was
packed in HDL-based nanoparticles, and administered twice a week for 6 wks (wk 12-18) to ApoE/- mice. The HDL-TRAF-STOP nanoparticles preferentially homed to macrophages, and the
expression level in plaque macrophages was high. HDL-TRAF-STOP nanoparticle treatment
reduced atherosclerosis by 42.6%.
These newly developed, nanoparticle based CD40-TRAF6 inhibiting SMIs (TRAF-STOPs) are a
promising lead for the development of therapeutics for the treatment of atherosclerosis.
Subdivision 1. Basic Science

Presentation Preference Electronic poster presentation
Additional information

Role of gap junctions in atherosclerosis
Abstract nr. 373
Author Orekhov , Alexander, Institute of General Pathology and Pathophysiology, Moscow,
Russian Federation
Topic The Pathogenesis of Atherosclerosis; Immunity, Inflammation, and the Endothelium
Keywords Atherosclerosis,Immunity,Inflammation,LDL
In subendothelial intima of adult human aorta cells form a common three-dimensional network
contacting each other with their processes. This network consists mainly of pericyte-like stellate
cells and smooth muscle cells. Cellular network disintegrated in early atherosclerotic lesions, in
advanced atherosclerotic plaque cells lost all contacts. We believe that integration of smooth
muscle cells in the form of a common cellular network is necessary for the normal physiology of
the tissue while disintegration of this network play significant role in atherosclerosis. In present
study, using immunocytochemistry we have found that connexin43 (Cx43), the major protein of
gap junctions, drops in atherosclerotic lesions as compared with uninvolved intima. In
atherosclerotic lesions, we observed that the number of Cx43 plaques is lower on lipid-laden cells
than on cells free from lipid inclusions. In primary culture, subendothelial intimal cells tend to
create multicellular structures in the form of clusters. Cluster creation is accompanied by the
formation of gap junctions between cells; the degree of gap junctional communication depends on
the density of cells in culture. We showed that such important atherosclerosis-related processes
as proliferation (DNA synthesis), fibrosis (protein synthesis) and lipidosis (accumulation of
intracellular cholesterol) depend on the degree of cell-to-cell communication. Dependence of
proliferation and fibrosis was bell-shaped. We have incubated cells cultured from uninvolved
subendothelial intima with various forms of modified LDL causing intracellular cholesterol
accumulation. After incubated with modified LDL intercellular communication dropped
considerably. This suggests that intracellular lipid accumulation is a reason for decrease of gap
junctions. However, latex beads decrease of gap junctions, too. Thus, not cholesterol
accumulation but stimulation of phagocytosis reduces intercellular contact communication. We
believe that stimulation of phagocytosis accompanied by accumulation of modified LDL in intimal
cells is the cause of reduction and disruption of cell-to-cell contacts. Supported by Russian
Scientific Foundation (Grant # 14-15-00112).
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Desialylation of LDL particle
Abstract nr. 374
Author Orekhov , Alexander, Institute of General Pathology and Pathophysiology, Moscow,
Russian Federation
Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Atherosclerosis,LDL,Lipids,Metabolism
Electronegative LDL, small,dense LDL, and desialylated LDL circulating in the blood of patients
were obtained by different methods. Naturally, the question arises what are the similarities and
differences between these forms of LDL modification. We believe that multiple modified LDL
particle (small, dense, electronegative, desialylated, etc.) occurs in blood. Ex vivo experiments
have revealed mechanisms of multiple modification of LDL in the blood. Fraction of native LDL
was isolated from blood plasma of healthy subjects. Blood serum of patients with assessed
atherosclerosis was also obtained. LDL and serum were mixed and incubated for various periods
at 37°C. After 1 hour incubation of native LDL with atherosclerotic serum desialylated LDL
appears. After 3 hours, LDL becomes able to cause accumulation of cholesterol in cultured cells.
After 6 hours, LDL demonstrates reduction of neutral lipids and phospholipids as well as reduction
in its size. After 36 hours, an increase in the electronegativity of the lipoprotein particle is detected.
After 48-72 hours, loss of α-tocopherol, increase of susceptibility to oxidation, and accumulation of
lipid peroxidation products in LDL are observed. Thus, multiple modification of LDL is a cascade of
sequential changes in lipoprotein particle, namely: desialylation, loss of lipids, size reduction,
increase of electronegative charge, lipid peroxidation in LDL. Desialylation of LDL particle is one of
the first or primary events of atherogenic modification. We have established that the reason of LDL
desialylation is trans-sialidase. We found trans-sialidase activity in the blood of patients with
atherosclerosis and other cardiovascular diseases. We have shown that human neuraminidases 2
and 4 possess trans-sialidase activity. On the other hand, selective inhibitors of viral sialidases
suppress trans-sialidase activity in the blood of atherosclerotic patients. Thus, trans-sialidase
causing atherogenic desialylation of LDL may be of both endogenous and exogenous origin.
Supported by Russian Ministry of Education and Science (Project RFMEFI61614X0010).
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Activation of Human Monocytes in Asymptomatic Atherosclerosis
Abstract nr. 375
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Co-author(s) - Elizova , Natalia V
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Monocytes were isolated from blood of three groups of patients, namely those with normal
carotid intima-media thickness (CIMT), patients with increased CIMT and patients with plaques in
carotid arteries. To assess susceptibility of isolated monocytes to M1 and M2 activation, cells were
placed in primary culture with the appropriate stimulator for activation. The degree of M1 or M2
activations was determined by the culture medium level of TNFα and CCL18, respectively. When
comparing the average values of TNFα and CCL18 in patients of three groups we were faced with
dramatic individual differences. These individual differences have been found both within each
group of patients and in the pool (groups 1+2+3). Мonocytes in early atherosclerotic lesions may
migrate back into the circulation, possibly serving as a lipid clearance system. Circulating cells
laden with lipid have been found in blood. We attempted to find the relationship between
cholesterol in monocytes and their susceptibility to activation. There was an obvious trend towards
a reverse correlation between intracellular cholesterol level and susceptibility to activation. To
reveal the reason of relationship between intracellular cholesterol level and monocyte
susceptibility to activation, the experiments on cells cultured with atherogenic modified LDL were
carried out. LDL isolated from blood of patients with documented atherosclerosis induces
cholesterol accumulation in cultured cells, while LDL from healthy subjects does not affect
intracellular cholesterol level. Although modified LDL induced cholesterol accumulation in cultured
monocyte-derived cells neither cytokine secretion nor cytokine genes expression were affected.
Therefore no LDL but other sources of lipids accumulated in circulating monocytes determine their
susceptibility to activation. We consider that difference in monocyte activation is very important
because it may determine functional capacity of innate immunity in different patients. Cellular test
cell used in this study may serve as a basis for diagnostic method for determining the individual
response of innate immunity. This model may be used for the search of new immune correctors.
Supported by Russian Scientific Foundation (Grant # 14-15-00112).
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Cardiovascular disease prevention among African-Americans by FAITH!: An application of the
American Heart Association’s Life’s Simple 7(TM)
Abstract nr. 377
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Co-author(s) - Balls-Berry , Joyce
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Topic Primary & Secondary prevention of CVD; Lifestyle Measures and Pharmacological
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Keywords Cardiovascular Disease,Lifestyle,Prevention,Risk Factor
Introduction: Cardiovascular disease (CVD) disproportionately affects African-Americans who
have higher morbidity and mortality. Lack of knowledge, awareness, and perception of CVD
impacts health disparities. Strategies using national guidelines as frameworks to target racial and
ethnic minorities may increase awareness of CVD risk factors.
Hypothesis: We present the design and baseline findings of a yearlong, church-based, CVD
community-engaged program to evaluate the impact on knowledge of modifiable CVD risk factors.
Methods: Thirty-seven participants from three predominately African-American churches in
Rochester, MN enrolled in the health education program, Fostering African-American
Improvement in Total Health (FAITH!). A community-based participatory approach utilizing the
American Heart Association’s (AHA)Life’s Simple 7TM framework guided development of a 16week educational program. Education sessions delivered by health professionals were held twice
monthly at participating churches and local facilities. We report baseline assessments:
demographics, prevalent health concerns, perceptions and knowledge of CVD prevention and
health disparities, dietary and physical activity patterns, anthropometrics and laboratory data.
Results: Mean age was 52.3 years (SD, 13.9); 70% were women. Education attainment of some
college or above was present in 73% and 43% reported annual household income of less than
$35,000. Participants reported the following health-professional diagnoses: overweight/obese
(59.5%), hypertension (27%), high cholesterol (21.6%) and diabetes (5.4%). The top five CVD
concerns for self/family were high cholesterol (38%), obesity (32%), diabetes (30%), hypertension
(30%) and coronary artery disease (22%). Correct responses on CVD prevention and health
disparities knowledge questions were 48% and 61% on average, respectively. Mean daily fruit and
vegetable consumption was 3 (SD, 1.5) and mean days/week of moderate-intensity physical
activity was 2.0 (SD, 2.1). Overall, 64% were obese (mean BMI (33 kg/m2 [SD, 8.5]) and 28%
were hypertensive (mean 145/88 mmHg [SD, 23/9.9]). Mean waist circumference was 102.1 cm
(SD, 20.6). Median total cholesterol was 190 mg/dL (interquartile range [IQR], 156-216) and
hemoglobin A1c, 5.8% (IQR, 5.4-6.3).
Conclusions: The use of community interventions promoting ideal CVD health behaviors has the
potential to increase knowledge and promote behavioral change towards alleviating CVD

disparities among African-Americans. This program may fulfill this need by addressing CVD risk
factors within this high-risk group.
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Alpha 2 integrin gene variant and ischemic stroke in Tunisian patients
Abstract nr. 378
Author Soualmia , Hayet, Université Tunis El Manar Institut Superieur Technologies Medicales,
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Co-author(s) - Akrem , Jalel
Co-author(s) - Midani , Fatma
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Topic Epidemiology of CVD; The Risk Factor Concept
Keywords Endothelium,Genetics
Platelet adhesion to fibrillar collagen via the membrane glycoprotein a2b1 integrin are the initial
events in vascular thrombosis. Genetic variants in the gene encoding a2 integrin gene (ITGA2)
have been reported to be implicated in the risk for ischemic stroke. The purpose of this study was
to investigate the relationship between the Bgl II polymorphism of α2 integrin gene and risk of
ischemic stroke in Tunisian patients.
Methods: We have genotyped 34 patients with stroke and 35 healthy controls by polymerase chain
reaction-restriction fragment length polymorphism analysis (PCR-RFLP). Alleles were separated
on agarose gels stained with ethidium.
Results: The genotype distributions for Bgl II in patients with stroke (+/+=16.7%, +/- = 40%, -/=43.3%) and controls (+/+ =2.9%, +/- =43.9% and -/- =54.2%) were not significantly different. The
odds ratio (95% CI) of stroke was not significant 0.16 [0.0.01-1.56] (p=0.11) for +/- heterozygous
and 0.13 [0.01-1.31] (p=0.08) for -/- homozygous.
Conclusion: Our preliminary study suggested that the Bgl II polymorphism in the a2 integrin gene
is not associated with stroke in Tunisian patients.
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Coupling factor 6 is an endogenous stimulator for atherosclerosis through salt-sensitive
hypertension and type 2 diabetes
Abstract nr. 379
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Background: Atherosclerosis due to diabetes and hypertension is a major health problem with
high morbidity and mortality. Proton regulates cellular function by modulating the charge and
structure of macromolecules, but the role of proton in the pathogenesis of atherosclerosis still
remains unclear. We recently identified that a circulating peptide coupling factor 6 (CF6) binds to
the plasma membrane-bound ATP synthase and stimulates proton import, resulting in chronic
intracellular acidosis. We investigated whether chronic intracellular acidosis contributes to the
pathogenesis of hypertension and diabetes by means of overexpression of CF6.
Methods and Results: We generated two-fold CF6-overexpressing transgenic mouse (TG).
Intracellular pH measured by 31P-magnetic resonance spectroscopy was decreased by 0.1 to
0.15 pH unit in the skeletal muscle and the liver (both p<0.05) in TG compared with wild type mice
(WT). TG mice manifested both salt-sensitive hypertension by the increase in 21±3 mmHg under a
high salt diet (p<0.05) and type 2 diabetes (serum glucose level;133±10 vs 108±1 mg/dl in WT,
serum insulin level;698±87 vs 295±55 pg/ml in WT, both p<0.05) under a high sucrose diet. Since
Rac1, a member of the Rho-GTPase, was identified as an activator of mineralocorticoid receptor,
the Rac1 activity in the TG kidney was measured by pull-down assay. The ratio of Rac1-GTP to
total Rac1 was increased in the TG kidney compared with the WT kidney. Phospho-insulin
receptor b (Tyr1150/1151) in the skeletal muscle and liver was decreased in TG compared with
WT. Insulin receptor substrate (IRS)-1 in the skeletal muscle was decreased by 64±9% in TG
compared with WT (n=5, p<0.05), and phospho-IRS-2 (panTyr) was decreased in the TG liver.
Phosphoinositide 3-kinase activity and phospho-Akt1 (ser 473) in the skeletal muscle and liver
were both decreased in TG compared with WT. Intraperitoneal administration of amiloride, an
inhibitor of proton extruder, at 50 mg/kg for 2 days exacerbated insulin resistance, while anti-CF6
antibody ameliorated insulin resistance.
Conclusions: CF6 regulates cytosolic pH by interacting with ecto-F1Fo complex and functions as
an endogenous stimulator for atherosclerosis by linking hypertension with diabetes through Rac1
activation and insulin receptor inactivation.
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Clustering of circulating tumor cells on vessel wall during metastasis
Abstract nr. 380
Author Choi , Jin Woo, Wonkwang University, Iksan, South-Korea
Co-author(s) - Park , Seong-Hoon
Co-author(s) - Park , Mi-Sung
Topic The Pathogenesis of Atherosclerosis; Immunity, Inflammation, and the Endothelium
Keywords Imaging
In most solid cancers, thromboembolism is a risk factor to affect survival outcome of patients. In
addition to fibrinogen and platelet, it is recently reported that macrophages and circulating tumor
cells (CTC) also have an important role in formation of clamps. Thus, the presence of clamp
seems to be related to metastatic process of cancer cells. Previous studies from other research
groups revealed metastasis is reduced in fibrinogen-knockout mice. Expression of fibronectin
showed positive correlation with an invasive and metastatic phenotype. Further, patients treated
with (LMW) heparin had a significant survival benefit. Those evidences above suggest that
embolism induced by fibrin (ogen) promote tumorigenesis and metastasis. However, it is still not
conclusive for how the clamps support metastasis and whether cluster of CTCs is directly
associated to thromboembolism.
To address the clinically important questions, we utilized in vivo confocal endoscopy and directly
observed vasculature and blood flow around primary tumors in mice. Although CTCs existed only
between 5~10% according to disease progression in circulation, the number was increased as
primary tumor grew. Our imaging-based experiment also indicated that flow rate of CTC cluster is
noticeably slower due to their adhesive property compared with single CTCs. Further they covered
more than 20 % of lung metastases. Based on these newly revealed behaviors of CTCs, we
suggest suppressing CTC cluster formation or dissociating CTC cluster may ameliorate metastasis
and be a target of novel chemical intervention.
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Effects of Bisphenol A exposure on blood lipids in female rats and their offspring
Abstract nr. 382
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Bisphenol A (BPA), is a high volume chemical with estrogenic properties, widely used in
polycarbonate plastics and epoxy resins due to its cross linking properties. BPA is widespread in
the general population and more than 90% of the US population has detectable levels in their
urine. It has been suggested that BPA exposure, besides having effects on reproduction and the
nervous system, may be involved in cardiovascular complications.
Three groups of pregnant female rats were, via their drinking water, exposed to only water or low
doses of BPA (0.0025mg/L BPA, n=9; 0.25mg/L BPA, n=9), corresponding to an exposure of 0,5
and 50 µg/kg bodyweight/day, respectively. The primary aim was to investigate if perinatal (in
utero and during lactation) low dose exposure of BPA disrupts the balance between adipose and
bone tissue development. Blood lipids were analyzed in mothers and offspring (five weeks old;
females n=27, males n=27). PON-1 arylesterase activity was analyzed in mothers. Apo A-I and
apo B intensities were measured using SDS-PAGE/WB and HDL-C, LDL-C and TGs were
analyzed by standard procedures.
The BPA exposed mothers showed a significant increase in apo A-I compared to the controls
while TGs, apoB, Cholesterol and PON-1 activity were not significantly changed. Offspring showed
no significant alterations in apo A-I, apo B, LDL-C or HDL-C. Interestingly, TGs were significantly
increased at the lowest BPA dose in both genders, but at 50 µg/kg bodyweight/day BPA TGs in
the female offspring were further increased while male pups showed a decrease, indicating a nonmonotonic dose response.
The biological response to BPA differ comparing direct and indirect “in utero” exposure. Estrogenic
effects of BPA exposure on plasma apo A-I levels in adult female rats were found while increased
TGs in offspring at the lowest dose of BPA further emphasizes the present concern for metabolic
alterations increasing CVD risk.
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Relation between CETP lowering SNP rs3764261 and risk of developing diabetes mellitus and
vascular events in patients with vascular disease.
Abstract nr. 383
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Background
Genetic variants of the Cholesteryl Ester Transfer Protein (CETP) are associated with elevated
high-density lipoprotein cholesterol (HDL-C). We investigated the relation between a single
nucleotide polymorphism (SNP) located in the CETP gene (rs3764261) and the risk of incident
type 2 diabetes mellitus (T2DM) and cardiovascular disease (CVD) and the level of insulin
resistance in patients with vascular disease.
Method
The Secondary Manifestations of ARTerial disease (SMART) study is an ongoing prospective
cohort study performed in patients with CVD (n=5601). CETP genotype was divided in three
groups: no SNP (CC), one SNP (Cc) and two SNPs (cc). Insulin resistance was expressed as
HOMA-IR. During a median follow-up of 6.9 (IQR 4.3-9.9) years, 427 patients developed T2DM
and 985 CVD events occurred.
Results
Presence of rs3764261 was associated with higher plasma HDL-C levels (cc 1.33±0.40 mmol/L;
Cc 1.24±0.37 mmol/L; CC 1.18±0.35 mmol/L (P <0.001)), but did not affect the risk of T2DM (Cc
HR 0.92, 95%CI 0.75-1.13; cc HR 0.97, 95%CI 0.70-1.36) or CVD (Cc HR 0.94, 95%CI 0.82-1.07;
cc HR 0.83, 95%CI 0.66-1.05). HOMA-IR was not affected by presence of a CETP SNP in patients
with T2DM.
Conclusion
Although presence of the CETP SNP rs3764261 is associated with higher HDL-C, there was no
relation with the risk of T2DM or CVD in patients with clinical manifest vascular disease.
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Single infusions of MDCO-216 (ApoA1 Milano/POPC) were well tolerated in healthy volunteers
and in patients with stable CAD
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Introduction: MDCO-216, a complex of dimeric recombinant apolipoprotein A-1 Milano (ApoA-1
M) and a phospholipid (POPC), is currently under development to improve cardiovascular
outcomes by reducing plaque burden in patients with atherosclerotic disease. Development of a
predecessor agent was halted due to safety concerns. The purpose of this study was to assess
the safety, pharmacokinetics and pharmacodynamics of newly manufactured MDCO- 216 in
healthy volunteers (HVs) and coronary artery disease (CAD) patients.
Methods: 24 HVs and 24 CAD patients received a single 2 hour IV infusion of MDCO-216 (5, 10,
20, 30 or 40 mg/kg in HVs and 10, 20, 30, 40 mg/kg in CAD patients) or placebo (2:1 ratio) in a
double-blind, randomized design.
Results: MDCO-216 was well-tolerated with no serious AE or death. There were no clinically
relevant findings in other safety parameters including laboratory parameters, vital signs and ECGs.
The most common adverse events were headache and fatigue. One case of deep vein thrombosis
(DVT) was reported in a healthy volunteer with a previous history of DVT following 30 mg/kg
MDCO-216. This was considered to be unlikely to be related to MDCO-216. No other AEs or
laboratory changes consistent with coagulopathy were reported in the study.
No clinically relevant changes in laboratory parameters were observed after infusion of MDCO216.
Isolated, transient increases were seen in serum amylase and pancreatic lipase in two CAD
subjects following 10 and 20 mg/kg MDCO-216 and two placebo-treated subjects. Given the
absence of other clinical signs and symptoms these findings were not suggestive of pancreatic
damage.
No pro-inflammatory effect, as measured by cytokine elevations, was observed following infusion
of MDCO-216 in vivo or after incubation of whole blood with MDCO-216 ex vivo. No induction of
antidrug antibody (ADA) was observed following infusion of MDCO-216.
Conclusions: MDCO-216 was well tolerated with no serious adverse events and no significant
adverse safety findings. The most common adverse events were headache and fatigue. No dose
dependent effect on any safety parameter was noted and there was no difference in safety
parameters between healthy volunteers and patients with CAD. These data support the continued
development of MDCO-216.
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Clearance of LDL cholesterol is dependent on COMMD1 stability, which is controlled by
COMMD6
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The COMMD proteins form the family of proteins that consists of 10 members. The exact
biological function of the COMMD family is still unknown, but recently we identified COMMD1, the
founder of this family, as a novel gene in regulating cholesterol homeostasis. Hepatic Commd1
deficient mice have increased plasma LDL cholesterol levels. Interestingly, dogs homozygous for
a COMMD1 loss-of-function mutation also show increased circulating LDL cholesterol. We
demonstrated that COMMD1 mediates the endosomal sorting of LDLR, but the mechanism by
which the function of COMMD1 is regulated remains unclear.
In this study we show that COMMD1 is in complex with COMMD6, and loss of COMMD6 results in
COMMD1 protein instability in various cell lines. Our data indicate that COMMD6 is not in complex
with the endosomal sorting machinery to sort LDLR back to the membrane but prevents COMMD1
proteolysis. To evaluate the role of COMMD6 in COMMD1-mediated LDLR trafficking we
generated liver specific Commd6 knock out mice. Commd6 ablation in hepatocytes results in
reduced Commd1 levels similar as we found in our in vitro systems. In line with hepatic Commd1
depletion, Commd6 deficiency in hepatocytes causes elevated circulating LDL cholesterol.
Altogether, our data suggest that COMMD6 tightly regulates COMMD1 function to mediate LDL
cholesterol homeostasis indirectly. Currently the mechanism by which COMMD6 prevents
COMMD1 degradation is being investigated.
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Metabolic syndrome increases intima-media thickness in non-alcoholic fatty liver disease:
interaction with patatin-like phospholipase domain-containing protein 3 (PNPLA3) gene variant
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Background. Non-Alcoholic Fatty Liver Disease (NAFLD) has been proposed to be an
independent risk factors for atherosclerosis. NAFLD is strongly associated with several metabolic
abnormalities, in particular with those clustering in the metabolic syndrome (MetS) phenotype.
Beside metabolic abnormalities, also genetic factors have been reported to contribute to the
development of NAFLD. The most well-validated genetic variant is the missense mutation in
PNPLA3 gene (I148M), which has a minor allele frequency of 0.26. How MetS and the I148M
variant interact in increasing vascular damage has been only partially investigated.
Aims and Methods. To understand if there is an interaction between PNPLA3 genotype and Mets
in affecting carotid intima media thickness (CIMT) in subject with fatty liver, we compared 3 groups
of NAFLD subjects: 1) I148I carriers with metabolic disorders (metabolic NAFLD) (n= 82), 2)
M148M carriers without metabolic disorders (genetic NAFLD) (n=28) and 3) M148M carriers with
metabolic disorders (metabolic and genetic NAFLD) (n= 32). Fatty liver grade was evaluated by
ultrasounds. CIMT was measured as marker of subclinical atherosclerosis. Mets was diagnosed
according to ATP III definition. Comparisons were adjusted for age, gender and smoke by
generalized linear model (GLM).
Results. Gender and smoke were different among groups but not age. As expected, subjects with
metabolic disorders had significantly higher values of anthropometric variables, lipids, glucose,
HOMA IR and ALT as compared to healthy M148M carriers (p<0.05). In metabolic M148M
NAFLD, AST were higher in comparison with the other two groups. Triglycerides levels were
significantly lower in M148M carriers compared to non-carriers (p<0.05). Frequency of Mets was
58% in metabolic NAFLD I148I, 50% in metabolic and genetic NAFLD and 0% in genetic NAFLD.
In Mets population, M148M genotype seems to worsen CIMT according to the degree of liver

steatosis. Indeed, a significant interaction between Mets and PNPLA3 genotype was found to
affect CIMT (p=0.016), independently from other predictors.
Conclusions. In our study we observed that PNPLA3 genotype seems to increase the progression
of subclinical atherosclerosis in subject with NAFLD through interaction with Mets phenotype.
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The effect of the dietary fiber inulin on atherosclerosis in APOE*3-Leiden.CETP mice
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The microorganisms that inhabit the gastrointestinal tract (the microbiota) have a direct role in
metabolism and clearly impact human health. Disadvantageous microbiota (dysbiosis) have been
linked to hyperlipidaemia, inflammation and the risk for cardiovascular disease. Dietary fibers such
as inulin, are digested by specific intestinal bacteria and have the potential to modulate the
composition of the microbiota. Dietary fiber interventions have been shown to lower plasma
cholesterol levels and modulate inflammation in both mice and human. We hypothesize that inulin
will beneficially modify atherosclerosis development by reducing inflammation independently of
lowering plasma cholesterol.
Previous experiments have shown that a Western type diet (WTD) with >0.5% cholesterol will
induce both hypercholesterolemia and inflammation in APOE*3-Leiden.CETP mice. Female
APOE*3-Leiden.CETP mice were fed a WTD with 0.5% cholesterol without inulin (control group)
or with 10% inulin (inulin groups) for 11 weeks. No significant differences were found on plasma
cholesterol exposure (total cholesterol, LDL-c, HDL-c, and non-HDL) between the groups.
Furthermore, no differences in body weight, food intake, and body composition where found.
However, treatment with dietary inulin resulted in increased liver- and cecum weight. Liver lipid
analysis revealed no significant difference on liver triglycerides or phospholipids between the
groups. White adipose tissue (WAT) weight was significantly increased in the inulin group. DNA
extraction from the cecum yielded a significant increase in total DNA, suggesting changes in
microbiota content. No differences were found on atherosclerotic lesion area between the groups.
Currently, real-time qPCR analysis of inflammatory markers is performed, and the intestinal
microbiota will be sequened for their composition and diversity.
Our preliminary data showed no effect of dietary inulin on plasma cholesterol when added to a
WTD containing 0.5% cholesterol. However dietary inulin seems to increase liver weight, which is
not explained by changes in liver triglycerides. WAT weight was significantly increased, suggesting
a role for dietary inulin in lipogenesis, most likely via SCFA production. No effect on atherosclerotic
lesion area was found. However, the gastrointestinal tract was significantly affected by inulin
treatment, which indicates an effect on the gut microbiota. Whether inflammation plays a role in

this process remains to be determined.
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( )-episesamin interferes with PDGF-BB-induced mitogenic response of VSMC via anti-oxidative
activity and diminished activation of NF-?B, ERK1/2 and AKT signaling
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Aims: Activation of vascular smooth muscle cells (VSMC) represents a key event in the
pathogenesis of atherosclerosis and is triggered by cytokines and growth factors such as tumor
necrosis factor alpha (TNF-α) or platelet-derived growth factor (PDGF)-BB. The polyphenol (+)episesamin (ES) has recently been shown to counteract TNF-α-induced effects e.g. in
macrophages and in VSMC which resulted in a reduced mitogenic VSMC response. Aiming to
establish a basis for further research on novel therapeutic options, we here investigated whether
ES protects VSMC from PDGF-BB-induced growth and migration, which both contribute to the
onset and progression of atherosclerosis.
Methods: Murine, rat and human VSMC were treated with combinations of ES and PDGF-BB.
Gene and protein expressions were analyzed by RT-PCR and western blot, respectively.
Proliferation was determined by colorimetric substrate assays. Cell signaling was analyzed by
western-blots and reporter gene assays. Migration was assessed by wound healing assays and
effects of ES on PDGF-BB-induced intracellular free calcium concentrations ([Ca]i) were detected
using Fluo-4-loaded VSMC.
Results: Experiments with specific inhibitors revealed the ES at 5 µM reduced basal and PDGFBB-induced VSMC proliferation and migration due to impaired activation of the transcription factor
nuclear factor-kappa B (NF-ĸB), of protein kinase B (AKT) and of extracellular signal-regulated
kinases (ERK)1/2. This was accompanied by reduced expression of the vascular cell adhesion
molecule (VCAM)-1. Further, ES reduced the PDGF-BB-induced levels of reactive oxidative
species and concomitantly induced an upregulation of anti-inflammatory heme oxygenase (HO)-1
expression. Moreover, ES prevented VSMC from PDGF-BB-induced elevations of [Ca]i.
Conclusion: ES interferes with PDGF-induced activation of VSMC due to anti-mitogenic and antioxidative properties which involves interference with pro-atherogenic signaling pathways. In
conjunction with preceding studies, our results provide a rationale for further animal studies with
ES as a complemental treatment of VSMC specific vascular diseases such as atherosclerosis.
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Homozygous familial hypercholesterolemia features a wide range of LDL-C levels
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Objectives: Homozygous familial hypercholesterolemia (HoFH) is a rare genetic disease
characterized by highly elevated LDL-C levels, limited response to conventional lipid-lowering
therapies, and increased risk of premature CVD. Severe atherosclerosis may develop before the
age of 30. Traditionally, HoFH has been diagnosed according to untreated plasma LDL-C levels
>500mg/dL; or treated levels ≥300mg/dL. More recently, studies suggest that the range of LDL-C
levels in HoFH may be more variable. To explore this, we analyzed baseline LDL-C levels in a
group of treated clinical trial subjects with genetically confirmed HoFH.
Methods: Baseline characteristics of 29 HoFH patients from a multinational Phase 3 study were
collected. All subjects were ≥18 years and met the diagnosis of HoFH based on: untreated TC
>500 mg/dL and both parents with documented untreated TC >250mg/dL; documented genetic
mutations of genes known to affect LDLR functionality; or skin fibroblast LDLR activity <20%
normal.
Results: All patients had confirmed mutations in both alleles of LDLR (n=28) or LDLRAP1 (n=1)
gene. Age range was 18-55 years. Nearly all patients (93%) had a history of CVD: CABG, 35%;
coronary angioplasty, 10%; aortic valve replacement, 10%; mitral valve replacement/repair, 10%.
Therapy included statins (93%; 76% with ezetimibe) and apheresis (62%). Treated LDL-C levels
were in the range 152-564mg/dL; 38% had LDL-C <300mg/dL and 14% <200mg/dL (Table). There
were no differences in LDL-C levels between subjects who were receiving apheresis treatment
and those who were not.

Conclusion: Consistent with other recent studies, this analysis provides additional evidence of the
heterogeneity of on-treatment LDL-C values in patients with genetically defined HoFH. Diagnosis
of HoFH should not rely solely on treated LDL-C >300 mg/dL, but should also include other clinical
or genetic factors.

Table of baseline characteristics
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Increased lycopene intake influences HDL-associated CETP, LCAT and PON-1
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High density lipoproteins (HDL) possess a wide range of anti-atherogenic properties that lower
cardiovascular disease (CVD)-risk. Such functions are related, at least in part, to several of HDL’s
associated enzymes, including cholesteryl ester transfer protein (CETP), lecithin-cholesterol
acyltransferase (LCAT), and paraoxonase-1 (PON-1). Diets rich in lycopene are associated with
decreased CVD-risk and may enhance the anti-atherogenic properties of HDL. Therefore, the
purpose of this study was to investigate the influence of lycopene, via diet or supplementation, on
the functional properties of HDL-associated CETP, LCAT and PON-1 in a large cohort of subjects
at increased CVD-risk.
Methods: Following a 4-week wash out period, serum was collected pre and 12-weeks post
intervention from 225-moderately-overweight (26.7 kg/m2), middle-aged (40-60 years) individuals
at increased CVD-risk. Subjects were randomised to one of three groups, control-diet (<10 mglycopene/week); lycopene-rich diet (224-350 mg-lycopene/week); lycopene-supplement (70 mglycopene/week). HDL2 and HDL3 were isolated from serum by rapid ultracentrifugation. The
activity of HDL2 and HDL3 associated CETP and LCAT were measured by fluorometric assays,
and PON-1-activity was measured by a spectrophotometric assay.
Results: CETP-activity was significantly different between the groups for HDL2 and HDL3
(p=0.005 and p=0.002, respectively), which was due to lower CETP-activity following the
lycopene-rich diet and lycopene-supplement (p<0.05 for all comparisons). LCAT activity was also
significantly different between groups, although only in HDL3 (p=0.022), which was mainly driven
by higher LCAT-activity following the lycopene-supplement(p=0.018). Similarly to LCAT, the
activity of PON-1 was significantly different between groups in HDL3 (p=0.036), although unlike
LCAT, this was mainly due to higher PON-1-activity following the lycopene-rich diet (p=0.005).
Conclusion: In a group of subjects at increased CVD-risk, increased lycopene intake, via diet or
supplementation, produced positive effects on the HDL-associated enzymes, CETP, LCAT and
PON-1. We suggest that these changes may augment the anti-atherogenic functions of HDL,
which may help lower CVD-risk in these subjects.
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Leukocyte TLR5 Deficiency Inhibits Atherosclerosis By Reduced Macrophage Recruitment and
Defective T cell Responsiveness
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Background: Toll-like-receptors (TLRs) provide a critical link between innate and adaptive
immune responses. It has been shown that TLR5 ligand Flagellin can enhance the suppressive
capacity of regulatory T-cells, but can also function as an immune adjuvant. The immune response
in atherosclerosis is a lipid storage disease with key inflammatory features and the latter is
characterized by an imbalance of pro- and anti-atherogenic T-cells. We aimed to establish if the
TLR5/Flagellin axis is involved in the immune response of atherosclerosis.
Methods: First, we studied the in vitro effect of Flagellin exposure on primary macrophage
maturation and activation. In addition, we assessed the expression of TLR5 on T cells by flow
cytometry and determined the T helper cell polarization capacity of Flagellin. Next, we created
TLR5-/-/LDLr-/- chimeras to assess the role of the TLR5 axis in atherosclerotic lesion formation.
Results: Flagellin exposure did not induce a clear polarization of macrophages, while TLR5
deficient macrophages did display a less migratory phenotype, as shown by decreased MCP-1
and CCR2 expression compared to wildtype macrophages (-66%, p=0.006). Interestingly, we
observed TLR 5 expression on CD4+ T cells (13.9%) with a higher prevalence in activated
(44.0%) and regulatory T cells (56.9%). Apart from that, Flagellin exposure induces expression of
the T-cell polarizing cytokine Interleukin 6, which was not observed in TLR5 deficient
macrophages. Flagellin can induce expansion of regulatory T-cells under non-inflammatory
conditions, however this induction is overruled under inflammatory conditions. Atherosclerotic
lesion formation in the aortic arch was markedly reduced in TLR5-/- bone marrow chimeras
(1.03±0.06x106 μm2 vs 0.79±0.06 x106 μm2 in TLR5-/-, p = 0.01). This reduction was
accompanied by decreased macrophage area (-46% ,p=0.01) and necrotic core size (-32%,
p<0.05), while collagen content was similar between groups. There was less inflammation in TLR5

-/- chimeras, as observed by lower levels of IL-6 in plasma (40.2±6.3 in WT vs. 15.1±2.1 pg/ml in
TLR5-/-, p=0.003). Similarly, proliferation of splenic T cells upon ex vivo Flagellin exposure was
impaired in TLR5-/- chimeras.
Conclusion: Absence of TLR5 on circulating leukocytes inhibits development of atherosclerosis in
mice with a marked reduction in macrophage recruitment and T cell signaling.
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Poor glycaemic control augments SAA’s associated with HDL in subjects with type 1 diabetes
mellitus
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Inflammatory atherosclerosis is increased in subjects with type-1 diabetes mellitus (T1DM), which
is augmented by poor glycaemic control. Normally high density lipoproteins (HDL) protect against
atherosclerosis, however, in the presence of serum amyloid-A (SAA)-related inflammation this
property may be reduced.
The aim of this study was to examine if poor glycaemic control augmented SAA’s association with
HDL in subjects with T1DM.
Methods: Fasting blood was obtained from 25 T1DM subjects with poor glycaemic control (≥8.34%
HbA1c), matched for age, gender and BMI with 25 T1DM subjects with better glycaemic control
(<8.34% HbA1c). HDL was subfractionated into HDL2 and HDL3 by rapid ultracentrifugation.
Serum-high sensitive C-reactive protein (hsCRP) and serum-, HDL2- and HDL3-SAA were
measured by ELISA methodologies.
Results: Compared to the better controlled T1DM subjects, although hsCRP was not different
(p=0.355), SAA was significantly increased in serum and HDL3 (serum; p=0.031: HDL3; p=0.019)
in subjects with poorly control T1DM. We also identified a positive relationship between HbA1c
and serum-SAA and HDL3-SAA (serum r=0.231, p=0.042: HDL3; r=0.452, p=0.027).
This cross-sectional study has illustrated that poor glycaemic control augments SAA levels in the
circulation and associated with HDL, which we suggest may contribute to increased
atherosclerosis-risk in such subjects. This study also highlights SAA was a more useful biomarker
to identify increased inflammation under conditions of poor glycaemia than hsCRP.
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Cuban prospective study of tobacco, alcohol and mortality.
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In Cuba, 26% of men and 18% of women die between ages 35-69 years, mainly from vascular,
cancer and respiratory causes. Objective: To determine mortality related with tobacco in Cuba.
1999- 2011. Methods: 140,000 adults recruited 1997-2000 from Cuba; 50, 000 men and 60,000
women with no reported cancer or CVD at entry. Mean age: 53 years. Mean follow-up for
mortality: 11 years. Specific causes of death were obtained from mortality statistics of the Ministry
of Health. Data matched by name and ID number. Variables: socioeconomics, demographic,
tobacco smoking, alcohol consumption and medical history. Physical measurements: height,
weight, blood pressure. Statistic analysis: Cox regression models, adjusted for age and alcohol
“Current” cigarette includes stopped within 5years of baseline survey and “Ex”: stopped any
previous smoking habit for at least 5 years. Results: In both men and women, there was a strong
positive association between all-cause mortality and the number of cigarettes smoked, mortality
was strongly and inversely associated with age started smoking so that male smokers who
smoked 20 cigs/day and started before 15 years of age were at 50% higher risk than never
smokers, and female smokers who smoked 20 cigs/day who started at 10 years of age were at
twice the risk of never smokers, stopping young works. For those men who had given up before 45
years old there was no excess risk. After 5 years the risks approach those of never smokers.
Current smoking was associated with 4-fold risk of lung cancer, upper aero-digestive cancer and
COPD and 50% increased risk of IHD and stroke. There was almost 50% increased risk of allcause mortality among men drinking 2 or more bottles of rum/day compared with those drinking
less than one bottle/week. Conclusions Smoking: Lower RRs than in US/UK studies (RR=4 for
COPD, lung cancer, upper aero-digestive cancer and RR=1.5 for vascular disease), starting young
causes bigger risk; stopping works (Risk diminishes >5 years after stopping smoking and stopping
before age 45 avoids most of the risk. Alcohol minimal total mortality in light drinkers (RR=1.15 in
never-drinkers and RR=1.42 in heavy drinkers)
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Antioxidant and antiatherogenic properties of nitroaliphatic compounds
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Inflammation and oxidative stress have a relevant role in cardiovascular diseases, being the
oxidation of low density lipoprotein (LDL) a key event. Previous reports of our group, pointed out
interesting antioxidant properties from a series of aromatic nitrocompounds (Celano et al 2014). In
this study, a series of nitroalkenes and their corresponding nitroalkanes were synthesized and fully
characterized by 1H and 13C NMR. The antioxidant capacity of the compounds was also
determined using the ORAC assay. Methylthio derivatives were ~50% more effective than Trolox
(1.5 ± 0.2 and 1.6 ± 0.3 Trolox Eq/mol) to prevent 2,2'-Azobis(2-amidinopropane) dihydrochloride
(AAPH)-mediated fluoresceine oxidation, whereas the effect of the dimethylamine derivatives was
more than 5 times higher (8 ± 1 y 13 ± 2 Trolox Eq/mol). The rate constant for the reaction with
peroxyl radicals was ~102 M-1s-1. Finally, the ability to prevent LDL oxidation mediated by AAPHderived peroxyl radicals was evaluated by HPLC and oxygen consumption techniques. Lipid
peroxidation induced by the exposure to 30 mM AAPH for 30 min at 37ºC generated 13.6 µM
malondialdehyde equivalents, whereas in the presence of nitroalkenes those values were reduced
in a 50%. Also a decrease in the oxygen consuming rates during the propagation phase of lipid
peroxidation was observed in the presence of the dimethylamine derivatives. We are now
analyzing the capability of the molecules to prevent foam cell formation and their interaction with
molecular targets involved in macrophage activation.
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Andrographolide, a compound isolated from Andrographis paniculata, reduces the cholesterol
levels by targeting on SR-B1
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Cardiovascular diseases (CVD) still remain the leading cause of death worldwide. The underlying
cause of CVD is atherosclerosis. It is normally characterised by the formation of foam cells along
the lining of blood vessels resulted from macrophages that engulf large amount of lipids. The
accumulation of foam cells leads to the thickening of arterial walls and the reduction of lumen
diameter of blood vessels, which in turn, lead to the occlusion of the blood flow to vital organs
such as heart. One of the major risk factors of atherosclerosis is hypercholesterolaemia. Recently,
understanding of the fundamental mechanisms of atherosclerosis and its association with
cholesterol transport has progressed significantly. Reverse cholesterol transport (RCT) is a
pathway that transports cholesterol from extrahepatic cells such as foam cells to the liver for
excretion. By reducing the accumulation of cholesterol in foam cells via the efflux mechanism as
well as in blood serum, RCT may prevent the development of atherosclerosis. High-density
lipoprotein (HDL) is an important molecule that is responsible in reverse-transporting cholesterol to
the liver. The cholesterol-rich HDL delivers and deposits cholesterol to the liver via scavenger
receptor class B type I (SR-B1) located on the surface of liver cells which allows cholesterol to be
metabolised in the liver and secreted into bile. Therefore, SR-B1 forms an interesting target for
therapeutic intervention against atherosclerosis. Thus, the main aim of the study was to identify
natural products with potential activity in inducing the translocation of SR-B1 to the surface of liver
cells. Our group demonstrated a compound, Andrographolide, isolated from a local plant
Andrographis paniculata, increased the transcriptional activity of SR-B1 promoter, the mRNA
levels and translocation of SR-B1 to the surface of liver cells. The compound also induced the
uptake of cholesterol component of HDL due to an increase number of SR-B1 present on the
surface of human liver, HepG2 cells. In conclusion, Andrographolide may form a potential
candidate in reducing the cholesterol levels and subsequently atherosclerosis via SR-B1 in
reverse cholesterol transport mechanism.
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Introduction: Transfluhtrin is one that is widely used insecticide in South East Asia. Transfluthrin
with subchronic exposure, known as a endocrine-disrupting chemicals which affect the endocrine
system through a variety of disorders of various genes, nuclear receptors and cell's morphology,
so it can increased the risk of cardiovascular by increasing levels of pro-inflammatory cytokines
and histopathological changes.
Aim:determine TNF-a level, the number of foam cells and abdominal aortic wall thickness in Rats
with subchronical inhalation of transfluthrin.
Methods: Experimental in vivo, post-test only, in 35 male Rattus norvegicus strain Wistar, divided
into five groups, namely negative control (without exposure), positive control (inhalation with nhexane/solvent of transfluthin), group 1 (inhalation with transfluthrin 0.1mg/dl), group 2 (inhalation
with transfluthrin 0.2mg/dl), and group 3 (inhalation with transfluthrin 0.4mg/dl). On the 56th days,
the rats was terminated. Serum level of TNF-a was measured with ELISA (Biologend, USA kit)
and histopathological examination to calculate the number of foam cells and abdominal aortic wall
thickess.
Results: Means and standart deviation of serum TNF-a in negative control was 15.93+12.76
ng/mL, positive control was 16.64+14.91 ng/mL, group 1 was 42.42+9.99 ng/mL, group 2 was
97.86+17.76 ng/mL, group 3 was 135.56+35.80 ng/mL. Means of foam cells in negative control
was 5/hpf, positive control was 15/hpf, group 1 was 24/hpf, group 2 was 34/hpf, group 3 was
70/hpf. Means and standart deviation of abdominal aortic wall thickness in negative control was
2173.99+305.56 m, positive control was 2206+269.75 m, group 1 was 2297.22+301.52 m, group 2
was 2494.30+399.34 m, and group 3 was 2459.74+319.02 m. One way ANOVA shows differences
between groups. Meanwhile, there was correlation between transfluthrin’s concentration with TNFa (r=0.853, p=0.05) and foam cells (r=0.865, p=0.05), but not in abdominal aortic wall thickness
(r=0.317, p=0.173). Presumely due to its effects, oxidative stress with increase of inflammatory
cytokines, and the cells changes, including macrophage and smooth muscle cells, but not in whole
tissue changes.
Conclusion: Subchronical inhalation exposure of transfluthrin in Rats increase the TNF-a level and
foam cells but not in abdominal aortic wall thickness.
Keywords: Transfluthrin, subchronical inhalation, endocrine-disrupting chemicals, foam cells,
abdominal aortic wall thickness
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Rationale
We identified an entirely new group of dyslipidemias: caused by defective glycosylation of proteins
involved in lipid metabolism. Congenital disorders of glycosylation (CDG) are phenotypically
diverse inborn errors of metabolism, affecting multiple systems including the central nervous
system and muscle function.
Based on the link between plasma lipids and protein glycosylation and incidental reports of
hypocholesterolemia in CDG patients with defects in N-linked glycosylation, we studied plasma
lipids in the two most common subtypes of these CDGs and the mechanism underlying the lipid
abnormalities.
Methods & Results
Compared to 30 age- and gender-matched controls,20 PMM2- and ALG6-CDG patients had
hypobetalipoproteinemia (HBL: total cholesterol, LDL-cholesterol and apolipoprotein B (apoB)
below the 5th percentile
As a cell model of these defects, siRNA knockdown of PMM2 and ALG6 in HepG2 cells was used.
ApoB secretion was stimulated with oleic acid. Knockdown in serum free conditions caused
significant ER stress, increased lipogenesis and apoB hypersecretion (184% in siPMM2 and 132%
in siALG6 treated cells). ER stress in siPMM2 cells was independent of medium conditions; there
is still significant ER stress and apoB hypersecretion in FBS or LPDS medium (for latter: 130%
and 166% of control, respectively). Contrastingly, ALG6 knockdown in LPDS or FBS medium
causes little to no ER stress and trended towards hyposecretion of apoB (90% of control).
Proteasomal inhibition increases apoB secretion in siALG6 cells by 150% yet had no effect on
controls; suggesting a role for proteasomal degradation in the apoB hyposecretion in ALG6
knockdown.
Conclusion

Patients with CDG1 have HBL, only the third known genetic cause of HBL and the first form of
HBL caused by enzymes not principally involved in lipid metabolism. Our data of ALG6 knockdown
suggests a role for proteasomal degradation and consequently hyposecretion of apoB as a cause
of the lipid phenotype. PMM2 knockdown in HepG2 is not a proper model to study HBL in CDG1patients as it causes severe ER stress.
Clinical Relevance
Our findings demonstrate that N-glycosylation of proteins is crucial for LDL metabolism; further
elucidating the mechanism could reveal novel targets in the treatment of dyslipidemia and
cardiovascular disease.
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Monocytes show Increased M1 and Decreased M2 Markers with Atherosclerotic Risk and in CVD
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Macrophages play a major role in atherosclerotic plaque stability with M1 macrophages thought
to promote instability and M2 macrophages stability. Their precursors, the monocytes, are
heterogenous consisting of classical (~85%), intermediate and nonclassical monocytes. Expansion
of the intermediate subset has been reported cardiovascular disease (CVD) which, accompanied
with a proposed inflammatory role, has led to this subset being implicated in atherosclerosis.
However, studies examining alterations in monocyte profile, rather than counts, are scarce. As
such, we sought to determine whether, and how, specific monocyte subsets differ in inflammatory
profile with atherorosclerotic risk, and between patients and controls.
Blood was collected from patients and controls. Monocyte subset expression of M1 and M2
markers was determined by whole blood flow cytometry. Luminex assays were used to determine
serum M1 chemokine concentrations and lipid profile was measured.
A proportional increase in the intermediate subset of patients compared to controls was observed,
in line with the reports in the literature. Of note, when total counts were examined, all subsets were
shown to increase in the patients. The intermediate subset was more M1-like than the classical
subset with greater expression of M1 markers (CD319, CD282), lesser expression of M2 markers
(CD93, CD163) and a higher CD86/CD163 ratio. Interestingly, the classical subset displayed
positive correlations of CD282 with ApoB/A1 ratio and CD319 with Apo B ratio as well as negative
correlations of CD86/CD163 with HDL and Apo A1. Conversely, CD163 and CD93 correlated
positively with both HDL and Apo A1, suggesting increased atherosclerotic risk may skew the
major monocyte population to an M1 phenotype. In patients, the classical subset was further
skewed as seen by a higher CD86/CD163 ratio compared to controls. In addition, patients had
higher serum M1 chemokines (CCL19, CXCL9) than controls.
The classical monocyte, despite not showing a proportional expansion in atherosclerosis, shows a
shift towards a more M1-like phenotype with atherosclerotic risk and presence of disease. As this
is the major monocyte subset, the M1 shift may have an additive, or greater, impact on

atherosclerosis than increases in intermediate or nonclassical cell number
Subdivision 1. Basic Science
Presentation Preference Oral presentation
Additional information

Adherence to the Mediterranean diet is inversely associated to vascular events and subclinical
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Background: Observational and experimental studies have shown that Mediterranean Diet (MD),
a dietary pattern more diffused in Southern than in Northern Europe, is associated with a reduction
of cardiovascular (CV) events and subclinical atherosclerosis. Moreover, our group recently
documented a strong negative trend from North to South of the average intima-media thickness
(IMT), an established index of subclinical atherosclerosis, in Western Europe (1). MD might be one
of the potential determinants of this geographical trend.
Objectives: To investigate whether a very simplified MD adherence score (MD-score) is sensitive
enough to detect the association with incident cardiovascular events and with IMT progression, in
a cohort of subjects enrolled in different European countries.
Methods: The dataset of the IMPROVE Study (3703 individuals from Italy, France, the Netherland,
Sweden and Finland, followed for 3 years) was interrogated. Using a basic 7 items dietary
questionnaire, we computed a simplified version of the MD adherence score that Trichopulou
devised by using the very inclusive EPIC questionnaire (2). Data were analysed by Cox
proportional hazard and linear regression models.
Results: Our MD-score was inversely and significantly associated with CV events, independently
from classical CV risk factors, pharmacological treatments, and demographic, geographic,
behavioural and socio-economic variables. The adjusted hazard ratio was 0.76 (95% confidence
interval 0.67, 0.86) for one point increment of MD-score, and was similar in men and women and
for cardio and cerebrovascular events. In Northern countries the protection associated with MD
was even stronger (Pinteraction = 0.03) than in Southern countries. Moreover, the MD-score was
inversely associated with the “Fastest-IMTmax progression”, an index of carotid IMT progression
that we have shown to be predictive of future CV events.
Conclusions: A very simplified dietary questionnaire is sufficient to compute a MD score which is

predictive of lower rates of vascular events and slower IMT progression. This effect was more
evident in the Northern countries, where the incidence of CV disease is higher and the MD diet is
less widespread.
References:
1. Baldassarre et al. Eur Heart J 2010;31:614 –22
2. Trichopulou et al. NEJM 2003;348:2599-608.
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Novel Intranasal vaccine composition of micellar lipid/peptide nanoparticles against the
development of atherosclerotic and fatty liver disease.
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For years now, the search for new and useful alternative pharmacological interventions in the
prevention of atherosclerosis and its associated complications has taken place with limited
success. The present study presents a novel vaccine composition of micellar lipid/peptide
nanoparticles to be administered intranasally to prevent the process of atherogenesis and
associated pathologies such as fatty liver development. Peptides employed correspond to the
carboxy-end sequence of the cholesteryl-ester transfer protein (CETP), importantly implicated in
atherogenesis (Biochem. Biophys. Res. Commun. 434:54-59, 2013; J. Struct. Biol. 186:19-27,
2014). The novelty of the vaccine compound of the present study includes the use of membrane
lipids isolated from the archaebacteria Thermus acuaticus and lysophospholipids, which give
peptides their adequate secondary structural conformation, paramount for autoimmune activity.
The vaccine composition has been shown to be useful raising an autoimmune response against
CETP and therefore increasing HDL and lowering LDL-cholesterol plasma concentrations in two
experimental animal models. The preclinical IFC study carried out in rabbits and the Barcelona
study performed with pigs have shown that vaccination prevents the formation of plaque and
vascular lesion in the aorta and drastically reduces the development of fibrosis and fatty liver in
animals long term fed with a high cholesterol diet. The successful disease-preventive results
obtained with our non-invasive intranasal vaccine composition during the preclinical stages of our
study, has allowed us to advance and begin with clinical trials phase 1 and phase 2 in humans
starting on the spring and summer of 2015. Patent coverage: EP 1242446 B1; US 7749721 B2;
MX 246945; PCT/MX2013/00078. Funding support: Conacyt grants 083673; 0141588; 0219327.
Hamol Biosolutions development grant HB08.
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Patients with hyperuricemia reportedly have endothelial dysfunction, which could be restored by
reducing serum urate levels with a xanthine oxidase (XO) inhibitor, allopurinol (Allo). However, it
remains unclear whether this favorable property is a class-effect of XO inhibitors. We therefore
performed a prospective, randomized crossover trial comparing Allo and another XO inhibitor,
febuxostat (Febu).
Twenty-two hyperuricemic patients were randomized to12 weeks treatment using Allo or Febu,
which were started at half-dose then increased to full-dose after 4 weeks. On-treatment urate
levels at 4/12 weeks were significantly lower in Febu phase as compared to Allo phase. Evaluation
of endothelial function revealed that Febu, but not Allo, increased flow-mediated vasodilation. Our
results suggest that Febu is more effective on urate levels and endothelial function as compared to
Allo.
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Insight into CETP-HDL interaction: an atomistic molecular dynamics penetration model
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CETP-HDL interaction is one fundamental step in the reverse cholesterol transport process
during which cholesterol ester lipids are transferred to the cholesterol ester transfer protein
(CETP) and delivered to the liver for further being metabolized. Inhibition of CETP, a protein
mediating transfer of neutral lipids between lipoproteins, has been proposed as a means to
elevate atheroprotective HDL subpopulations and thereby reduce atherosclerosis. However, offtarget and adverse effects of the inhibition proved that informations on CETP and or/HDL are still
missing and hampered the understanding of the molecular mechanism of CETP–HDL interaction.
Although structural consideration of both CETP and HDL would suggest simple key-lock
interaction through a match-to-match curvature approach, recent experimental findings have
demonstrated the penetration of CETP into HDL. However, the atomic level resolution was not
enough to clarify the mechanism of CETP penetration into HDL [1]. In the present study we
constructed an HDL particle mimicking the actual human HDL mass composition and investigated
for the first time by large-scale atomistic molecular dynamics the interaction of an upright CETP
with a human HDL mimicking model. The results demonstrate that CETP can penetrate the
phospholipid surface layer of HDL particle with the formation of an opening in the N barrel domain
end of CETP. A tryptophan-rich region of this domain seems to play the major anchoring role of
CETP with HDL. Furthermore we reveal the presence of a phenylalanine barrier which controls
access of HDL-derived lipids to the tunnel area of CETP molecule. In conclusion atomistic MD
demonstrated how CETP can penetrate HDL particle surface and reveal novel atomistic details of
CETP–HDL interaction mechanism that could provide new insight into therapeutic strategies [2].
References:
Zhang, L., F. Yan, S. Zhang, D. Lei, M.A. Charles, G. Cavigiolio, M. Oda, R.M. Krauss, K.H.
Weisgraber, K.A. Rye, H.J. Pownall, X. Qiu, and G. Ren. 2012. Structural basis of transfer
between lipoproteins by cholesteryl ester transfer protein.Nat. Chem. Biol. 8:342-349.
Cilpa-Karhu, G., M. Jauhiainen, and M.-L. Riekkola. 2015. Atomistic molecular dynamics
simulation reveals the mechanism by which CETP penetrates into HDL enabling lipid transfer from
HDL to CETP. J. Lipid Res. 56:98-108.
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Vascular risk factors, vascular disease, lipids and lipid targets in patients with Familial
Dysbetalipoproteinemia: a European cross-sectional study
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Background Familial dysbetalipoproteinemia (FD), also known as type III hyperlipoproteinemia, is
a genetic dyslipidemia characterized by elevated very low density lipoprotein (VLDL) and
chylomicron remnant particles that confers increased risk of cardiovascular disease (CVD). The
objective of this study was to evaluate the prevalence of vascular risk factors, CVD, lipid values,
treatment and lipid targets in patients with FD across Europe.
Methods This cross-sectional study was performed in 305 patients with FD from seven academic
hospitals in four European countries. Information was collected from clinical records.
Results Patients mean (±standard deviation (sd)) age was 60.9±14.4 years, 201 (66%) were male,
69 (23%) had diabetes mellitus (DM) and 87 (29%) had a prior history of CVD. Mean body mass
index was 28.5±5.0 kg/m2. Lipid-lowering medication was used by 227 (74%) patients (27% usual
dose (theoretical low-density lipoprotein cholesterol (LDL-C) reduction ≤40%) and 46% intensive
dose (theoretical LDL-C reduction >40%)). Non high-density lipoprotein cholesterol (non-HDL-C)
levels below treatment target (<3.3 mmol/L) were present in 123 (40%) patients and 163 patients
(53%) had LDL-C levels below target (<2.5 mmol/L). No significant determinants were found for
having non-HDL-C levels below target, while a prior history of CVD (OR 1.90, 95%CI 1.05-3.47)
and presence of DM (OR 2.00, 95%CI 1.08-3.70) were associated with having LDL-C levels below
treatment target.
Conclusion The majority of FD patients had non-HDL-C levels above the treatment target of 3.3
mmol/L. Intensive dose lipid-lowering medication was used by only half of the patients, leaving
them at increased cardiovascular risk.
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Medium-term effect of sublingual L-glutathione supplementation on flow-mediated dilation and
oxidative stress markers in male subjects with cardiovascular risk factors.
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Cardiovascular risk factors (CVRF) alter endothelial function through direct endothelium oxidative
damage, and by decreasing nitric oxide availability. Supplementation of GSH, an important cellular
scavenger, may improve endogenous antioxidant defence and contribute to decrease the
oxidative tissue alteration. However, the efficacy of GSH treatment seems related to the degree of
its absorption. We tested a new sublingual formulation of L-GSH able to bypasses gastro-enteric
tract entering directly the systemic circulation. We would assess whether medium-term
administration of this new compound to male subjects with CVRF for 4 weeks may result in
improved vascular function and/or reduced oxidative stress markers when compared to placebo.
Sixteen healthy subjects with CVRF such as smoking habit, hypertension or not treated
dyslipidemia were enrolled in a double-blind randomized placebo-controlled cross-over study. At
each visit, blood samples were collected for routine biochemistry and oxidative stress markers
assessment and peripheral arterial function (RHI) and stiffness (AI@75) were measured by means
of Endo-PAT2000.
Although in the population as a whole no difference was observed in RHI and in oxidative stress
markers between L-GSH and placebo, the seven subjects with abnormal RHI (≤ 1.67) at baseline
showed a significant reduction of vascular stiffness and serum urea after L-GSH, with respect to
those with normal endothelial function (P=0.007 and P=0.037, respectively). Interestingly, in the
overall population a decrease in total and LDL cholesterol was highlighted after L-GSH compared
to placebo (P=0.023 and P=0.04, respectively).
Medium-term L-GSH administration improves vascular elasticity and renal function in subjects with
abnormal vasodilating capability. Supplementation of L-GSH compared to placebo influences the
lipid profile of subjects with CVRF. L-GSH, in the investigated formulation, may represent a valid

prevention of vascular damage in CVRF subjects with endothelial dysfunction.
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Aim
Our aim was to demonstrate that BMI has an impact on lipid and lipoprotein parameters even
among non-obese, normoglycemic, normolipidemic healthy men carefully selected for not having
any cardiovascular, metabolic and chronic diseases.
Methods
297 healthy, non-smoking males, aged 20-75 years, were recruited. Exclusion criteria were familial
hypercholesterolemia, any chronic diseases and BMI≥30 kg/m2.
Lipid and lipoprotein particles were determined by standard methods, using ultracentrifugation and
NMR. Cholesterol in remnant-like particles (RLPc) was also determined.
Results
Participants were separated in two groups: normoweight [BMI<25 kg/m2 (n=143)] and overweight
[BMI≥25 kg/m2 (n=154)]. Overweight participants were older (p<0.001) compared to normoweight.
Both groups had normal total and LDLc levels, and while both groups had plasma TG levels within
the normal range, overweight participants presented 30% higher TG levels (p<0.001) and
accordingly lower HDLc compared to those normoweight.
Lipoproteins isolated by sequential ultracentrifugation showed that cholesterol, TG and apoB100 in
VLDL and IDL particles were increased, and cholesterol and apoAI in HDL were decreased in
overweight subjects. While LDL was comparable between groups, NMR analysis uncovered
alterations in the number of LDL particles. Overweight participants had 27% more total LDL
particles (p<0.001) as a result of 16% lower levels of the large LDL (p<0.001) and 70% increased
levels of the smaller subclasses (p<0.001).
NMR also showed 20% higher number of Chylomicrons and VLDL particles (p=0.016), 2-fold

larger VLDL (p=0.001), and 30% more medium VLDL particles (p=0.020). Overweight participants
also had 70% more IDL particles (p=0.010), 30% decrease in large HDL particles (p<0.001) and
39% higher RLPc levels (p=0.005).
Among subjects with normal weight, BMI positively correlated with large VLDL and chylomicron
particles (r=0.246, p=0.018), the smallest LDL particles [for small LDL (r=0.239, p=0.022); for
medium small LDL (r=0.237, p=0.023); and for very small LDL (r=0.238, p=0.023)] and circulating
RLPc levels (r=0.245, p=0.019).
Results were adjusted for age and fat intake.
Conclusion
BMI is correlated with a shift towards a more proatherogenic lipoprotein profile even in the
situation of normoglycemia and normolipidemia in non-obese healthy men. This shift is most
evident when particle size and number are assessed by NMR.
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Aim: The protein composition of HDLs are altered in several chronic diseases with elevated
cardiovascular morbidity and mortality resulting in enrichment of specific proteins in HDLs. Here
we investigated if two proteins found enriched on HDL of end-stage renal disease patients, serum
amyloid A (SAA) and surfactant-protein B (SP-B), can predict cardiovascular events and mortality
in the German Diabetes and Dialysis study (4D study).
Methods: We developed an easy applicable, laboratory assay based on an ELISA principle to
measure the amount of HDL-associated SAA and SP-B without the need for a preliminary isolation
of HDLs. In a post-hoc analysis of 1152 patients with type II diabetes on hemodialysis which were
randomly assigned to atorvastatin treatment (20 mg/day) or placebo, we assessed the association
of SAA(HDL) and SP-B(HDL) with cardiovascular outcomes in adjusted multivariate regression
models. We further investigated if SAA(HDL) or SP-B(HDL) concentrations affect the efficacy of
statin treatment.
Results: We established a simple and reproducible test for quantification of HDL-bound proteins
allowing detection of SAA and SP-B on HDL directly from serum. High concentrations of
SAA(HDL) were significantly associated with increased risk of cardiac events in the 4D cohort,
whereas SP-B(HDL) was a significant predictor of overall mortality. Importantly, both associations
were independent of HDL cholesterol levels. SAA(HDL) also modified the effect of atorvastatin
treatment on the incident rate of cardiac events in the second and third quartile.
Conclusion: In diabetic patients on hemodialysis, SAA(HDL) and SP-B(HDL) were significant
predictors for cardiovascular outcomes and death. Our findings indicate that specific diseaseassociated proteins may serve as novel biomarkers to predict cardioprotective effects of HDLs and
could provide a meaningful stratification model to identify individuals who benefit from therapeutic
interventions. Our newly established assay may be applicable to evaluate further HDL-associated
proteins for predicting clinical events in several high-risk populations.
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Proteomic analysis of human atherosclerotic plaque reveals gender specific alterations in protein
expression between different lesion sites.
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Different sites within atherosclerotic plaque have distinctive proteomics profiles, which have
functional implications in plaque growth and vulnerability. We aimed to identify if gender has a
profound effect on the protein profiles of individual sites, and as a whole, of human carotid plaque.
Six carotid endarterectomy tissues (equal gender distribution) were sampled and biopsies of five
distinct sites analysed; internal control, fatty streak, plaque shoulder, plaque centre and fibrous
cap. Two-dimensional gel electrophoresis and matrix-assisted laser desorption/ionisation-time of
flight mass spectrometry were used for protein quantification and identification. Additionally,
carotid plaque samples (39 men/23 women) were immuno-stained for ferritin using rabbit antihuman ferritin and visualised using the DAKO EnVision™+/HRP method. Predominantly,
significant increases in expression of ferritin light chain were seen in lesions from men but not in
women, these results were supported by ferritin immuno-staining. Other gender specific alterations
include: in women overexpression of apolipoprotein A-IV and transthyretin in plaque shoulder and
fatty streak, respectively, and in plaque centre; in men reduced biglycan expression in all plaque
regions. Proteomic analysis of different lesion sites in men and women have revealed a number of
gender specific alterations; ferritin and apolipoprotein A-IV expressions, as well as a number of
non-gender specific alterations. These gender and/or site-specific differences in protein
expression mayhave functional implication in the understanding plaque growth and vulnerability.
Funding: Provided via grants from Swedish Heart and Lung Foundation and Linköping University.
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Proteomic analysis of oxysterol treated human macrophages reveals significant alterations in
lipid- and apoptosis-related proteins
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Oxysterols are a cytotoxic constituent of oxidised-LDL (oxLDL), which when taken up by
macrophages exacerbates functions of foamy macrophages. Macrophages loaded with atheroma
relevant oxysterols present an established cell model with pathologic similarities to dysfunctional
macrophages in atherosclerotic process. The aim of this study was to investigate the effect of the
oxysterol loading on the macrophage proteome. Human THP-1 macrophages were exposed to an
atheroma relevant mixture of 7β-hydroxycholesterol and 7-ketocholesterol. Two-dimensional
electrophoresis (2-DE) and mass spectrometry techniques were used to analyse the alterations in
macrophage proteome. The quantitative analysis resulted in the identification of 19 proteins with
significant differential expression upon oxysterol loading; 8 upregulated and 11 downregulated.
Two groups of proteins were highlighted based on functional similarities, lipid- and apoptosisrelated proteins. Alterations in these protein groups provide an atheroma relevant cell model to
further study the mechanisms behind lipid metabolism and macrophage longevity in
atherosclerosis. This is the first study aimed at the proteomic analysis of oxysterol loading on
macrophages, and results presented further suggest that lipid retention and alteration of apoptosis
related proteins in macrophages induced by atheroma relevant oxysterols is critical in the
development of foam cells and the progression of atherosclerosis.
Funding: Provided via grants from Swedish Heart and Lung Foundation and Linköping University.
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Cleavage of apoA-I and HDL is closely associated with glycation to lost antioxidant and antiinflammatory activity in zebrafish embryo
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HDL is a strong antioxidant and anti-inflammatory molecule in plasma and native apoA-I (nA-I) is
major protein constituent of HDL. Glycation of apoA-I is a main feature of diabetes mellitus under
hyperglycemia with senescence. Glycated apoA-I (gA-I) showed severe multimerization and lost
antioxidant ability with increase of conjugated diene level in lipid-free and rHDL state. The gA-I
and native apoA-I (nA-I) was fractionated by fast protein liquid chromatography in according to
multimerized and fragmented size. The gA-I showed slower elution profile than that of nA-I, even
though gA-I had more multimerized apoA-I. In gA-I chromatogram, the earlier peaks contained
multimerized apoA-I upto pentamer and the last peak showed protein cleavage. Western blot
analysis revealed that the cleavaged gA-I could not make the multimerization as much as
uncleavaged gA-I or nA-I, indicates that the mechanism of multimerization is different between nAI and gA-I. Furthermore, treatment of protease inhibitor cocktail (EDTA free) could not inhibit the
proteolysis. However, EDTA treatment partially attenuated the cleavage of apoA-I under presence
of fructose, indicating that the proteolysis might be occurred via metal ion dependent process.
Under co-injection with oxLDL, the cleavaged gA-I (F#7) caused the lowest survivability, while
multimerized gA-I (F#3) caused 41% survivability. Multimerized nA-I caused 45% survivability
(F#11) and monomeric nA-I showed 34% survivability, while PBS injection caused 21%
survivability.
In conclusion, gA-I-rHDL lost the beneficial anti-inflammatory and anti-oxidant activity by cleavage
and multimerization of apoA-I.
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Cardiovascular risk factors in the staff of Public Hospital
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INTRODUCTION
Smoking, sedentarism, hypertension, dyslipidemia, diabetes, overweight and obesity are key
factors to develop cardiovascular diseases.
The aim of this study was to analyse the impact of the National Strategy for Prevention and control
of non-communicable chronic diseases (NCDs) in the incidence of cardiovascular risk factors in
the staff of San Martin Public Hospital.
Smokers were asked to complete the Modified Fagerstrom test for assessing the degree of
nicotine dependence.
METHODS AND MATERIAL
448 including health professionals, nursery, administrative and general service staff were asked to
complete an anonymous and self-administered survey.
Data required comprised age, sex, hypertension (HBP) or antihypertensive treatment, overweight
or obesity, sedentarism, diabetes, dyslipidemia and smoking.
RESULTS
283 female, 157 male and 8 non-gender-mentioned people were studied. The ages were grouped
as follows: 56% from 20 to 40; 24% from 41 to 50, 18% from 51 to 60 while 2% did not reply.
Overweight, obesity, HBP, dyslipidemia and diabetes increase with age.
Physical inactivity appears in all age ranges.
Smoking, present in all ranges, lowers in the middle range.
Comparisons with the National Risk Factors Survey (2014) were performed.
The addicted to cigarettes showed lower level of nicotine dependence.
LND: low nicotine dependence,MND: Middle nicotine dependence,HND: High nicotine
dependence
Conclusions
Females showed a higher sedentarism and smoking incidence, with low dependence on nicotine.
Males showed higher tendency to metabolic syndrome; HBP, dyslipidemia, Diabetes and nicotine
dependence.
Overweight, obesity and Diabetes levels were similar to the national ones. A significant lower
sedentarism, HBP , dyslipidemia incidence was found, related to better health care and
information from the Health National Promotion Program .
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An egg protein hydrolysate improves arterial stiffness and metabolic parameters in
overweight/moderately obese subjects with impaired glucose tolerance/diabetes type 2
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Background The egg protein-hydrolysate NWT-03 has recently been shown to inhibit
angiotensin-converting enzyme (ACE), to reduce blood pressure (BP), and to improve endothelial
function in Zucker diabetic fatty rats and spontaneously hypertensive rats. Moreover, in vitro NWT03 inhibited dipeptidyl peptidase-IV (DPP-IV) activity. Therefore, this egg protein-hydrolysate is an
interesting ingredient to improve vascular dysfunction and consequently lower future
cardiovascular disease (CVD) risk. We therefore designed the first study in humans using NWT-03
to assess the acute and short-term effects (2 hours and 2 days respectively) on arterial stiffness
and metabolic parameters in overweight / moderately obese subjects with impaired glucose
tolerance (IGT) or type 2 diabetes mellitus (T2DM).
Methods The study had a crossover design with two treatment arms (5 gr/d NWT-03 or placebo)
separated by a 2 weeks wash out period and included 40 subjects. The hydrolysate or placebo
was provided in capsules consumed in the morning. During both periods, pulse wave velocity
(PWV), augmentation index corrected for heart rate (AI_HR75), blood pressure (BP) and heart
rate (HR) were measured at day 1 fasting (t0) and 120 minutes (t120) following consumption of the
capsules. The same parameters were measured at day 3 again at t120. Blood was sampled on
day 1 at t0, at 60 minutes (t60) following consumption of the capsules and at t120, and at day 3 at
t120.
Results The egg protein-hydrolysate was well tolerated without reported side effects. Carotidradial PWV (cr-PWV) (acute and short-term), AI_HR75 (short-term), triacylglycerol (TAG) (shortterm), apolipoprotein B48 (apoB48) (short-term) and HOMA-index (acute) all decreased, while
high-density lipoprotein cholesterol (short-term) increased significantly during NWT-03
consumption compared to placebo consumption. Interestingly, effects on vascular function
apparently occurred without a significant reduction in blood pressure and the question is whether
the improvements in glucose and lipid metabolism are the cause.
Conclusion Based on the results of animal studies this first placebo controlled intervention study in
humans, we conclude that the egg protein-hydrolysate NWT-03 is an interesting dietary ingredient
to examine its longer-term effects on unfavourable metabolic profiles and vascular dysfunction
associated with T2DM and IGT.
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Liraglutide prevents aortic plaque progression, but does not affect plaque regression in Apo e
knock-out mice
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Introduction and Aim
Atherosclerosis leading to coronary artery disease is a huge medical problem, particularly in
connection with diabetes. Glucagon-Like Peptide 1 (GLP-1) based therapy effectively lowers blood
glucose and body weight in type 2 diabetes. In this study, we investigated whether liraglutide, a
once-daily GLP-1 analogue, could either prevent plaque progression or induce plaque regression
in Apo e KO mice.
Methods
Study 1 (prevention): Female Apo e mice on Western Diet were treated with either liraglutide (1
mg/kg) or vehicle s.c. for 12 weeks. A blood sample was taken at termination for lipid
measurements. Body weight was monitored throughout the study. Plaque burden was estimated
by the ”en face ” method.
Study 2 (regression): Female Apo e mice on Western Diet for 10 weeks were changed to standard
chow and then treated with either liraglutide (2 x 0.3 mg/kg) or vehicle s.c. for 6 weeks. A blood
sample was taken at termination for lipid measurements. Body weight was monitored throughout
the study. Plaque burden was estimated by the ”en face ” method.
Results
Study 1: Liraglutide prevented aortic plaque progression resulting in a plaque area of 12.9±0.8 %
compared to a plaque area in the vehicle control group of 20.5±1.0 % ( p<0.0001). Triglyceride
levels were significantly lower in the liraglutide treated group (1.9±0.1 vs 0.9±01 mmol/l,
p<0.0001), whereas total cholesterol, HDL, LDL and VLDL cholesterol fractions were not affected.
End body weight was significantly lower in the liraglutide treated group (23±0.4 g) compared to
vehicle (33±1 g), p<0.0001.
Study 2: Aortic plaque area, when already established, was not affected by liraglutide treatment
(22.0 ± 1.5%) compared to vehicle (23.7 ± 1.5 %) ns. Triglyceride levels and total cholesterol were
significantly lower in the liraglutide treated group. Body weight was slightly lower in the liraglutide
treated group (23.7±0.4 g) compared to vehicle (26.2±0.6 g), p<0.01.
Conclusion
Liraglutide at a dose of 1 mg/kg was able to significantly inhibit plaque progression in this animal

model of atherosclerosis. Using a dose of 0.6 mg/kg, there was no effect of liraglutide on already
established plaque in this study.
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Prevention of Vascular Calcification in Uremic Rats by Pharmacological Inhibition of Matrix
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Background: The manifestations of cardiovascular disease (CVD) limit survival in adult and
pediatric patients with chronic kidney disease (CKD). The presence of vascular calcifications is a
marker for advanced CVD in patients with CKD. Transition of vascular smooth muscle cells
(VSMC) from a contractile to a chondro/ostoblastic phenotype is a key event in the pathogenesis
of media calcifications in uremic subjects.
Objective: We investigated whether pharmacological inhibition of MMPs can decrease
chondro/osteoblastic transition of VMSC and the development of media calcifications in an
aggressive model of uremic vascular calcifications induced by treatment of uremic rats with
calcitriol and a high phospate (HP) diet.
Methods: Uremia was created by 5/6-nephrectomy and all animals were fed a HP diet (1,2%
phosphate). Arterial calcifications were induced by treatment with calcitriol (250ng/kg/d). MMP
inhibition was achieved with doxycycline (100mg/kg/d), an unspecific MMP inhibitor. Five groups
of rats were studied: uremic, shamp-operated, uremic treated with doxycyclin, uremic treated with
calcitriol, and uremic treated with calcitriol and doxycycline. After 5 weeks, animals were sacrificed
and the extent of media calcifications was quantified in aortic sections by von Kossa staining.
Osteoblastic transition of VSMC was assessed by RT-PCR for osteogenic proteins. Aortic content
of MMP-2 and MMP-9 was quantified by staining and RT-PCR.
Results: Creatinine and phosphate levels were significantly higher in groups receiving calcitriol,
and not significantly different in the doxycyline-treated group. Massive calcifications were found in
5/6 nephrectomized rats treated with calcitriol and HP diet. MMP inhibition with doxycycline
resulted in almost complete absence of media calcification in uremic rats treated with calcitriol and
HP diet. Uremic rats treated with calcitriol and a HP diet, but not rats treated with doxycycline,
showed significantly increased gene expression levels of MMP-2 MMP-9, osteopontin,
osteocalcin, Runx2, and osterix.
Conclusions :Phenotypic transition of VSMC and the development of vascular calcification were
almost completely prevented by MMP inhibition. This effect was not due to differences in the
degree of uremia, calcium or phosphorus levels or systolic blood pressure in experimental

animals. MMP inhibition seems a promising strategy in the prevention of uremic vascular
calcifications.
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Anthocyanins-rich chokeberry fruit extract restored endothelial progenitor cells functions impaired
by angiotensin II through Nrf2/HO-1 pathway activation
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In hypertension, plaque microvessels are immature and fragile and the distorted integrity of
microvessels endothelium likely leads to intraplaque haemorrhage and plaques at increased risk
for rupture. Endothelial progenitor cells (EPC) may provide protection against atherosclerosis and
plaque rupture by their innate ability to replace dysfunctional or damaged endothelial cells in
plaque microvessels. There is evidence that angiotensin II may impair functions of EPCs by
senescence accelerating and inhibition of their proliferation through oxidative stress induction. In
this study, we examined whether chokeberry (Aronia melanocarpa) fruit extract, containing mainly
anthocyanins with potent antioxidative properties, could protect EPC against angiotensin-induced
impairment.
EPCs were isolated from peripheral blood of young healthy volunteers and cultivated on
fibronectin-coated plates in the presence or absence of angiotensin II (1μM) and chokeberry
extract (1-50 μg/mL). Cell senescence was measured using a β-galactosidase staining kit; ROS
generation was measured using a ROS/Superoxide detection kit; proliferative activity was assayed
using colorimetric BrdU ELISA kit; Nrf2 activation and heme oxygenase-1 expression was
measured using ELISA kits; adhesion to fibronectin and migration were also assessed. Angiogenic
potential was measured by tube formation in Matrigel™.
EPC exposed to angiotensin II showed an increase in the number of β-galactosidase positive
cells. These effects were significantly reduced by chokeberry extract in a concentration-dependent
manner. Incubation of EPC with chokeberry extract reduced ROS formation and increased
proliferative activity of EPC. Furthermore, extract increased migration ability, adhesion to
fibronectin and the angiogenic potential of EPC in vitro impaired by angiotensin II. This activity of
chokeberry extract was correlated with the increase of heme oxygenase-1 expression and Nrf2
activation.
Our results suggested that chokeberry extract may protect EPC against angiotensin II-induced
oxidative stress. Moreover, induction of Nrf2 trancription factor in EPCs by extract and increase of
HO-1 level in these cells, not only protect EPCs against oxidative stress, but also increase their
ability to re-endothelization of injured arterial wall or neovascularization of ischemic tissue.
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Hydrogen sulfide donors exert anti-inflammatory effect by reducing monocyte cell adhesion to
endothelial monolayer in an in vitro atherosclerotic model
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Inflammation and monocyte cell adhesion to endothelium are two important processes in the
early stages of atherogenesis. We sought to examine the possible vascular anti-atherosclerotic
effect of three hydrogen sulfide (H2S) donors, GYY4137, thioglycine and thiovaline in an in vitro
model.
EAhy926 endothelial cells (3 x 106) were grown to confluence in 24-well plates. Cells were serumstarved for 12h and then incubated with several concentrations of GYY4137, thioglycine and
thiovaline for various time points. In some experiments, various concentrations (500μΜ, 1mM,
2mM, 3mM) of Nω-Nitro-L-arginine methyl ester hydrochloride (L-NAME) were added with the H2
S donors in order to block nitric oxide (NO) production. After treatment with H2S donors, cells
were incubated with TNF-α (10ng/ml) for 6h. Medium was then removed, THP-1 monocytes were
counted and seeded on TNF-α activated EAhy926 monolayers and incubated for 1h at 37oC. Nonadherent THP-1 cells were removed and EAhy926 were fixed with 4% paraformaldehyde.
Adhesion was counted on three randomly selected 40x magnification microscopic fields/well in
four independent experiments.
Control-confluent EAhy926 showed minimal binding for THP-1 cells, while the adhesion of THP-1
was significantly increased to TNF-α-stimulated EAhy926. Pre-treatment of Eahy926 with
increasing GYY4137 (300μM & 500μM) or thioglycine (100μM, 300μM & 500μΜ) concentrations
for 1h before TNF-α activation caused a concentration dependent inhibition of THP-1 adhesion up
to 69.3% ± 2.2 % and 48.3% ± 2.8 %, respectively. Pre-treatment of EAhy926 with thiovaline or
glycine under similar conditions did not attenuate the adhesion of THP-1 to EAhy926 cells.
Inhibition of NO production did not affect the inhibitory effect of H2S donors.
H2S exerts a potentially protective role in atherogenesis by inhibiting monocyte cell adhesion to
inflamed endothelial cells. Utilization of H2S donors might, thus, be a new therapeutic strategy
against this pathological process.
Acknowledgement: This research has been co-financed by the European Union (European Social
Fund –ESF) and Greek national funds through the Operational Program “Education and Lifelong
Learning” of the National Strategic Reference Framework (NSRF) - Research Funding Program:
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Icosabutate for the treatment of very high triglycerides: A placebo-controlled, randomized, doubleblind, 12-week proof-of-concept study
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Introduction
Icosabutate is a structurally enhanced omega-3 fatty acid (SEFA) having a number of potential
biologic properties that may help lower triglyceride (TG) and apolipoprotein C3 (APOC3) levels.
Prior rodent models of dyslipidemia and a small phase Ib human study support icocabutate as
efficacious in lowering TG and APOC3 levels.
Purpose
The purpose of this trial was to evaluate the TG-lowering efficacy and safety of icosabutate 600
mg once daily orally in patients with very high TG levels, as well as its effects upon other lipid
parameters.
Methods
After an initial screening period that included diet and lifestyle stabilization, this multicenter,
double-blind, placebo-controlled trial randomized men and women between 18 and 79 years with
TG ≥ 500 and ≤ 1500 mg/dL to icosabutate 600 mg once daily or placebo. The primary endpoint
was change in TG from baseline to week 12. Other efficacy endpoints included effects upon
APOC3, and other lipid parameters. Safety was assessed by adverse events (AEs). Efficacy
analyses were derived from the intention to treat population; lipid parameter changes were
reported as medians.
Results
87 subjects were randomized and 79 subjects completed the study. Baseline demographics were
comparable among the groups; 21 % were treated with stable statin doses. At week 12,
icosabutate significantly reduced fasting TG vs baseline (-51% [-66.8,-32.4]) and placebo (-33% [46.7,-20.0]). Efficacy results are shown in table 1. Treatment-emergent adverse events (TEAE)
occurred in 28 (65%) of the icosabutate group vs. 32 (74%) in the placebo group. No serious AEs
were reported; 1 patient in the icosabutate group discontinued treatment due to a drug-related

TEAE (”feeling jittery”) versus 0 in the placebo arm.
Conclusion
In this 12-week proof-of-concept study, icosabutate 600 mg once daily significantly reduced TG
levels. Icosabutate also reduced APOC3 and other lipid markers of atherosclerotic risk.
Icosabutate was well tolerated, with a safety profile generally comparable to placebo.
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Icosabutate, a novel structurally enhanced fatty acid (SEFA), increases hepatic uptake of
cholesterol, triglycerides and hepatic LDL receptor expression
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Background:
At a tenth of the dose of unmodified omega-3 fatty acids, icosabutate, a structurally enhanced fatty
acid (SEFA) achieves potent lowering of both plasma triglycerides (TG) and non-HDL cholesterol
(C) in APOE*3Leiden.CETP transgenic mice. The mechanism/s by which Icosabutate exerts its
hypolipidemic effect was investigated.
Methods:
Male APOE*3Leiden.CETP mice were fed a semi-synthetic Western-type diet (WTD, 15% cocoa
butter, 40% sucrose and 0.25% cholesterol; all w/w) without or with icosabutate (112 mg/kg
bw/day). Hepatic production and clearance of lipids/lipoproteins, lipolytic activity, hepatic lipids and
expression of LDL receptor protein (LDLR) were assessed. Predicted transcription factor activation
was determined by Ingenuity upstream regulator analysis.
Results:
After 4 to 6 weeks of treatment icosabutate lowered both plasma TG and C, confined to the nonHDL particles, by 68% (p<0.001 vs. control). No significant effects were seen in lipoprotein lipase
and hepatic lipase activity. However, hepatic uptake of VLDL-like 14C-cholesteryl oleate particles
(as marker for VLDL-CE) and 3H-triolein (as marker for VLDL-TG) were significantly increased vs.
control by 72% and 87%, respectively (both p<0.001). Icosabutate tended to decrease hepatic TG
(38%, p=0.083) and significantly decreased CE (25%, p<0.05). Hepatic expression of LDLR
protein was increased 1.9 fold (p<0.05) without change in LRP protein. In contrast to fenofibrate,
icosabutate (1) activated sterol regulatory element binding factor 2 (SREBF2) and (2) did not
increase in hepatic VLDL-TG production rate.
Conclusion:
Icosabutate lowers plasma lipids primarily via a markedly increased hepatic uptake and is

associated with a significant increase in hepatic LDLR expression (which may occur secondary to
SREBF2 activation). Despite the increased hepatic TG uptake, no compensatory increase in
hepatic lipid storage or TG production was observed. Icosabutate thus offers a promising new
approach to lowering plasma TG and non-HDL cholesterol.
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Elucidation of the finer structural changes of ApoA1 upon addition of cholesterol by solution based
small-angle X-ray scattering
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Structural and functional aspects of high density lipoproteins have been studied for over half a
century. Due to the plasticity of this highly complex system, new aspects continue to be
investigated. Here, we present a structural study of the human Apolipoprotein A1 (ApoA1) and the
role of its N-terminal domain, the so-called globular domain of ApoA1, in discoidal complexes with
phospholipids and increasing amounts of cholesterol. Using a powerful approach of solution-based
small-angle X-ray scattering (SAXS) and rigorous data modeling, we show that the ApoA1-based
particles are disc-shaped with an elliptical cross-section and composed by a central lipid bilayer
surrounded by two stabilizing ApoA1 proteins. This structure is very similar to the particles formed
in the so-called Nanodisc system, which is based on a N-terminal truncated ApoA1 protein. The Nterminal domain of ApoA1 is found not to be globular but instead to be an integrated part of the
“protein belt” stabilizing the particles. Upon incorporation of increasing amounts of cholesterol into
the particles, the presence of the N-terminal domain allows the bilayer thickness to increase while
an overall flat bilayer structure is maintained. This is contrasted by the energetically more strained
and less favorable lens-shape observed when the N-terminal domain is not present. Based on this
it is concluded that the N-terminal domain of ApoA1 actively participates in the stabilization of the
discoidal particle and allows for a more optimal lipid packing upon cholesterol uptake.
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Introduction
HMG-CoA reductase inhibitors (statins) are discontinued following the serious adverse event of
rhabdomyolysis . There is no recommendation for ongoing lipid lowering therapy in patients who
have had a statin related serious adverse event. Typically alternative agents to HMG-CoA
reductase inhibitors such as bile acid sequestering resins, nicotinic acid and ezetemibe will be
prescribed in an attempt lower LDL-cholesterol.
Case Report
The case report demonstrates a successful use of an alternative statin following a statin related
episode of rhabdomylosis. The CK peaked at 47595 U/L and the patients creatinine rose from75
mmol/L to 107 mmol/L. With fluid management the patient recovered in hospital. He was
discharged home without any lipid lowering medication. One year later, the patient suffered a
myocardial infarct and as part of his cardiac rehabilitation was started on non-statin lipid lowering
medication . He was subsequently referred to the lipid clinic for specialist management. He used
alternative lipid lowering therapy for 2 years. His LDL-cholesterol at 3.05 mmol/L was not meeting
typical secondary prevention targets on a combination of ezetemibe and cholestyramine. After
careful discussion with the patient an alternative statin was reintroduced at a low dose. The patient
was followed closely for changes in CK and his results ranged from 65-141 U/L. He has been
followed for 4 years without recurrence of the rhabdomyolysis nor has had he had any symptoms
from his coronary artery disease. His LDL-cholesterol of 1.91 mmol/L is now at Canadian targets
for secondary prevention.
Conclusion
Rhabdomyolysis is a rare side effect of statin therapy and this case suggests it may be time to
reconsider if this event requires permanent avoidance of statin therapy.
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A new fatty acid profile score: a predictor of coronary heart disease
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Background and aim:
Fatty acids influence lipoprotein levels and take part in metabolic pathways of inflammation and
thrombosis, potentially representing a cardiovascular risk factor.Aim of this study was to compare
the blood fatty acid (FA) profile between Coronary Heart Disease (CHD) patients and healthy
controls, in order to find a predictor of CHD more accurate than single FAs or FA classes
(saturated SFA, monounsaturated MUFA or polyunsaturated fatty acids PUFA).
Methods: In a case-control study, we evaluated 179 patients with CHD and 155 age-and gender
matched healthy controls, mean age 62.5±7 for both groups. The FA profile was determined in
fasting blood by gas-chromatography. The association of FAs with CHD was assessed by logistic
regression, with adjustment for clinical variables (anthropometric data, traditional risk factors and
current drug therapies) and life habits (diet by EPIC food frequency questionnaire, smoke and
level of physical activity). The most predictive FAs were combined in a numeric Fatty Acid Profile
Score (FAPS) providing the predicted risk of CHD. The reproducibility of the results was assessed
by an internal cross-validation procedure.
Results: Five FAs were selected by the logistic regression to be included in the FAPS: three with a
positive association with CHD [Palmitic acid (C16:0), Erucic acid (C22:1 n-9) and Arachidonic acid
(C20:4 n-6)] and two with a negative association [Palmitoleic acid (C16:1 n-7) and ecosatrienoic
acid (C20:3 n-9)]. The FAPS was strongly associated with CHD status [OR for 0.1 point increment
= 1.78 (95% c.i. 1.44, 2.21)] adjusting for diet, education, LDL and HDL Cholesterol, triglycerides
waist circumference, DBP, pack-years and statin use. In ROC curve analysis the AUC was 0.83.
Moreover, FAPS was significantly correlated with several dietary items usually considered to be
unhealthy.
Conclusion: The FA score was a significantly better predictor of CHD status than single FA or FA
classes (SFA, MUFA or PUFA). These data suggest that the former may be a useful index of CHD
risk, and prompt for future studies aimed at assessing whether dietary interventions favorably
change an adverse FAPS in patients with CHD.
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HDL Particles and HDL Functions
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Introduction: The role of HDL in CVD risk is not fully understood.
Hypothesis: We tested the hypothesis that HDL functions are significantly associated with HDL
subpopulation profile.
Methods: Lipoproteins, including apoA-I-containing HDL particles, cell-cholesterol efflux (Global,
ABCA1- and SRB1-mediated) and HDL Inflammatory Index were measured in a total of 289
subjects. These included 60 CHD patients, 109 subjects with either abnormal lipids (high
triglycerides/low HDL or elevated β-sitosterol) or increased levels of the inflammatory markers Creactive protein (CRP), serum amyloid A (SAA), fibrinogen, or myeloperoxidase (MPO), as well as
120 controls.
Results: Global efflux was highly correlated with ABCA1-mediated efflux (r=0.921). Cholesterol
efflux via the ABCA1 pathway was significantly correlated with small prebeta-1 HDL particles
(r=0.762). CHD patients had significantly higher preβ-1 level than controls; however, per-particle
prebeta-1 HDL effluxed 41% less cholesterol in CHD patients as compared to controls, resulting in
no significant difference in overall efflux capacity between cases and controls. Cholesterol efflux
via the SRB1 pathway was significantly correlated with large α-1 (r=0.784) and α-2 (r=0.460) HDL
particles. These two large HDL particles effluxed about 82% of cell cholesterol via the SRB1
pathway. There was no significant difference in SRB1-mediated cholesterol efflux between CHD
cases and controls. The HDL Inflammatory Index (HII) was significantly higher (unfavorable) in
CHD cases than in controls and was significantly (inversely) associated with α-2 HDL particles
(r=454). Increased levels of β-sitosterol significantly altered the HDL subpopulation profile and
increased HII. Moreover, HII was not correlated with the concentrations of CRP, SAA, fibrinogen
and MPO.
Conclusion: HDL subpopulation profile is a major determinant of HDL’s overall cholesterol-efflux
capacity. Efflux capacity of preβ-1 particles are compromised in CHD patients by yet unknown
factor(s). HDL Inflammatory Index correlates with HDL subpopulation profile, but not with markers
of inflammation in plasma.
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Leukadherin Prevents Neointimal Hyperplasia after Vascular Injury and Atherosclerosis Diseases
Severity in Hypercholesterolemic Mice
Abstract nr. 425
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Background: Leukadherins (LA) is novel family of Mac-1 agonists that increase leukocyte
adhesion while preventing inflammatory cell mobilization and inflammation. This study
demonstrates that leukadherin LA1 protects hypercholesterolemic ApoE-null mice from excessive
atherosclerosis development and rat injured vessels from pathological development of neointimal
hyperplasia (NIH). Methods and Results: LA1 caused no toxicity or abnormality in body weight and
blood serum chemistry values in mice and rats. The daily administration of LA1 significantly
reduced atherosclerosis in high fat diet fed ApoE-null mice as determined by Sudan IV en face
analysis of the entire aorta. Interestingly, LA1 impaired monocyte emigration from medullary and
extramedullary centers. LA1-treated mice showed less circulating but more BM resident
monocytes (Lin2- cd11c- cd11b+) with respect to control animals. The increased number of
monocytes occurred without notable changes in myeloid progenitor cells, which suggests that the
impaired mobilization of leukocytes was due to the chronic activation of Mac-1. LA1 didn’t modify
in-vitro foam cell formation. Finally, we determined if the anti-inflammatory effects of LA1 could
accelerate vascular re-endothelialization (healing) thereby decreasing post injury neointimal
formation in LA-treated versus control (vehicle) rats. Only minimal blue staining was observed in
injured arteries of LA1-treated rats while control animals showed minimal re-endothelialization.
LA1 reduced also inflammation and neointimal formation after vascular injury. Conclusions: Mac-1
activation with LA1 significantly protects vasculature from vascular proliferative diseases most
likely by compromising monocyte mobilization from medullary and extramedullary centers.
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INFLUENCE OF STEROLS ON CHOLESTEROL CONCENTRATIONS IN PATIENTS WITH
MUTATIONS IN THE LDL-RECEPTOR GENE
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Author md Jarosz , Agnieszka, Food and Nutrition Institute, Warsaw, Poland
Co-author(s) - prof Nowicka , Grazyna
Co-author(s) - md Kubalska , Jolanta
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Familiar hypercholesterolemia (FH) caused by mutations in the LDL receptor gene belongs to the
most common genetic defects leading to premature coronary heart disease. In Poland
heterozygous FH has recognized in about 76 000 subjects. The cornerstones of treatment for FH
are diet and lifestyle modifications and pharmacotherapy. The effective dietary regimen is an
important issue in the management of this life-long disease. Therefore, the aim of the present
study was to assess the effectiveness of dietary intervention and plant sterols intake for lowering
serum and LDL-cholesterol in patients with genetic diagnosis of FH. The group of 39 patients
(aged 18-60 years) with defined mutations in the LDL-receptor gene took part in the study. A 14
day menus were prepared for total energy intakes of 1500 and 1800 kcal and used for four weeks
by study participants (baseline), and in addition to dietary recommendations all patients were
taken 2g plant sterols/day for additional 6 weeks. All patients were under supervision of a dietitian.
The 6 weeks intervention was associated with a significant (p< 0.05) decrease of serum LDLcholesterol from 180 (±63) mg/dl (range: 75 – 369 mg/dl) to 144(± 49) mg/dl (range: 60 - 274
mg/dl) and total serum cholesterol concentrations from 263(±64) mg/dl (range: 185 – 439 mg/dl) to
222(±48) mg/dl (range: 174 - 346 mg/dl). No significant changes in HDL-cholesterol were
observed (before: 55(± 13) mg/dl (range: 25 – 70 mg/dl) and after the intervention: 54,9 (± 11,7)
mg/dl (range: 32 – 78 mg/dl)). The proposed dietary intervention decreased both LDL-cholesterol
and total serum cholesterol concentrations in all study participants indicating that plant sterols can
independently on pharmacological therapy significantly decrease LDL-cholesterol levels in patients
with different mutations in the LDL-receptor gene.
Subdivision 4. Not applicable. Abstract matches with track c
Presentation Preference Electronic poster presentation
Additional information

Accumulation of Remnant Lipoproteins in Patients with Type II Diabetes Mellitus is ameliorated by
the DPP4-Inhibitor, Sitagliptin
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In patients with type II diabetes mellitus, fasting hypertriglyceridemia and low HDL cholesterol
level are often complicated. Fasting hypertriglyceridemia is caused by the accumulation of TG-rich
lipoproteins (TRL) and remnant lipoproteins, which are highly atherogenic. Therefore, impaired
lipoprotein metabolism in combination with diabetes may enhance the risk status for
atherosclerotic cardiovascular diseases. Recently, it was shown that a DPP4 inhibitor improved
both fasting and postprandial hypertriglyceridemia in diabetic patients, however, its effectiveness
for lipoprotein profile was unknown. In this study, we investigated whether the sitagliptin might
ameliorate the impaired lipoprotein metabolism in patients with type II diabetes mellitus. We
enrolled 38 patients with type II diabetes mellitus whose HbA1c levels were less than 8.4% and all
patients gave written informed consents. The oral administration of sitagliptin (50mg/day) was
started in addition to the current anti-diabetic treatments. The daily dose of sitagliptin was allowed
to increase up to 100 mg/day in order to achieve their HbA1c levels less than 7.4%. We compared
biomarkers for glucose metabolism (fasting plasma glucose, HbA1c, insulin and glucagon),
lipoprotein metabolism (LDL-C, HDL-C, TG, and apolipoproteins such as apo AI, AII, B, CII, CIII
and E) and remnants (RemL-C and apoB-48). Cholesterol and TG concentrations of lipoprotein
fractions in the size of CM, VLDL, LDL and HDL were compared by the high performance liquid
chromatography (HPLC) analysis. There were significant decreases in fasting glucose levels
(150±47 vs 129±27 mg/dl, p<0.01) and HbA1c levels (7.1±0.6 vs 6.6±0.7 mg/dl, p<0.001) as well
as fasting TG levels (161±90 vs 130±66 mg/dl, p<0.01) and non HDL-C levels (129±29 vs 116±20
mg/dl, p<0.01). Fasting apoB-48 and RemL-C levels were significantly decreased by sitagliptin
(7.8±6.7 vs 5.6±4.0 μg/ml, p<0.01, 15.3±9.5 vs 12.0±7.9 mg/dl, p<0.05, respectively) as well as
apoB, CII, CIII and E. Cholesterol and TG concentrations of lipoprotein fractions in the size of
VLDL and LDL were significantly decreased by sitagliptin. These findings indicated that the

sitagliptin treatment improved the lipid and lipoprotein profile in patients with type II diabetes
mellitus, which might be due to the decrease in atherogenic remnant lipoproteins.
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The efect to dyslipidemia and weight by physical activity and dietary measures in children
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Intervention
Keywords Dyslipidemia,Lifestyle,Metabolism,Obesity
Objectives: The aim of the study was to monitor the importance of laboratory,anthropometric and
genetic determination of the presence of risk factors foratherosclerosis, obesity, dyslipidemia and
components of the metabolic syndrome in obese children and the response to dietary and regimen
interventions in obese children.
Design and Methods: Within the project, 353 pediatric patients (46% boys, 54% girls) aged 8-16
years, who took part in a one-month lifestyle intervention program (comprising a reduction of
energy intake and a supervised exercise program consisting of 5 exercise units per day, 50 min
each) were examined with obesity and dyslipidemia. Standard biochemical methods, including LpPLA2 were applied, anthropometric measurements as well as genetic analyzes were performed.
Results: During the reduction program of children, there was a statistically significant decrease in
all anthropometric indicators of overweight (<0.001) and in lipid parameters, as well as LpLPA2.
Carriers of the FTO GG genotype and/or MC4R CC genotype lost significantly more body weight
in comparison to the non-carriers(<0.0009 for BMI and P<0.002 for body weight).
Conclusion: Child obesity is an important social issue. After regimen interventions, there is weight
loss, as well as improvement in biochemical parameters. There are individuals with obesity
predispositions, as well as individuals with a better response to regimen interventions e.g. carriers
of the FTO GG genotype and the MC4R CC genotype.
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CO-induced protein S-glutathionylation modulates STAT3 activation via heme-oxygenase-1
expression
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Background: IL-6/STAT3 pathway is involved in a variety of biological responses, including cell
proliferation, differentiation, apoptosis, and inflammation. Protein glutathionylation is a protective
mechanism that functions in response to mild oxidative stress. Carbon monoxide (CO) has been
found to increase a low level ROS and which may induce protein glutathionylation. We
hypothesized that CO increases protein glutathionylation and inhibits STAT3 activation.
Methods: Bovine aortic endothelial cells (BAECs) from whole bovine aortas were exposed to CO
releasing molecules (CORMs). The treated cells were observed the redox state by investigation of
the GSSG and ROS level. Protein S-glutathionylation was detected by Bio-GEE and
immunoprecipitation. The inhibition mechanism of STAT3 activity was investigated in nuclear
translocation and reporter assay. The siRNA of heme-oxygenase-1 (HO-1) were used to examine
the regulatory mechanism.
Results: CORMs suppress IL-6-induced STAT3 phosphorylation, nuclear translocation and
transactivity in ECs. CO is a bi-product of heme degradation mediated by HO-1. However, CORMs
can induce HO-1 expression and then inhibit STAT3 phosphorylation. We found that CORMs
increase the intracellular GSSG level and induce the glutathionylation of multiple proteins including
STAT3. GSSG can inhibit STAT3 phosphorylation and increase STAT3 glutathionylation whereas
the antioxidant enzyme catalase can suppress the glutathionylation. Furthermore, catalase blocks
the inhibition of STAT3 phosphorylation by CORMs treatment. We further found that HO-1
increases STAT3 glutathionylation and that HO-1 siRNA attenuates CORM-induced STAT3
glutathionylation.
Conclusions: Our current results thus indicate that the inhibition of STAT3 activation is likely to
occur via a CO-mediated increase in the GSSG level, which augments protein glutathionylation,
and CO-induced HO-1 expression, which may enhance and maintain its effects in IL-6-treated
ECs.
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Effects of increased potassium and sodium on endothelial and vascular function
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Background: Increased potassium intake has been related to improved endothelial function and a
high sodium intake is known to impair endothelial function. The effect of increasing potassium in
the presence of high sodium in the postprandial state is not known.
Objective: The aim was to determine the effect of increased potassium and increased sodium on
post prandial endothelial function (as assessed by flow mediated dilatation (FMD)) and arterial
compliance as assessed by pulse wave velocity (PWV) and augmentation index (AIx).
Methods: Thirty nine healthy, normotensive volunteers (age 37±15 and BMI 23.0±2.8) received a
meal with 3.1mmol potassium and 65mmol sodium (LKHN), a meal with 38mmol potassium and
65mmol sodium (HKHN) and a control meal (LKLN) with 5.5mmol sodium and 3.1mmol potassium
on three separate occasions in a randomized order. FMD, PWV, AIx and BP were measured while
participants were fasting and at 30, 60, 90 and 120 minutes after the meal. Repeated-measures
ANOVA was used to assess the effects of the meal type on the dependent variables over time.
Results: The addition of potassium (HKHN meal) significantly attenuated the post meal decrease
in FMD when compared to the high sodium meal (p<0.05 meal by time) (Figure 1). FMD was
significantly lower following the LKHN meal when compared to the HKHN meal at 30 minutes
(p<0.05). AIx decreased after all meals (p<0.05). There were no significant differences in AIx,
PWV or BP between treatments over time.
Conclusion: The addition of potassium to a high sodium meal attenuates the post meal reduction
in endothelial function as assessed by FMD. There were no between meal differences on PWV
and AIx.
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Long-term consumption of NaCl resulted severe degradation of lipoprotein associated with
hyperlipidemia, hyperglycemia, and infertility via impairment of testicular spermatogenesis
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Background: Although the effect of NaCl on serum lipid levels and hypertension has been well
known, the detail mechanism on lipoprotein metabolism is still remained unclear.
Objective: To study physiological effects of high salt consumption in lipoprotein metabolism, NaCl
was treated to human cells and zebrafish.
Methods: Wildtype zebrafish (10-week old) were fed NaCl (final 5%, wt/wt) in tetrabit diet with or
without 4% cholesterol (wt/wt) for 21 weeks.
Results: Treatment with NaCl accelerated oxidation and glycation of low-density lipoprotein (LDL)
and high-density lipoprotein (HDL) as well as induced proteolytic degradation and aggregation.
NaCl treatment also exacerbated phagocytosis of oxLDL into macrophage as well as cytotoxicity.
Consumption of high salt diet (HSD, final 5% diet, wt/wt) containing with or without 4% cholesterol
for 21 weeks resulted remarkable elevation of serum cholesterol, triglyceride, glucose, and hepatic
inflammation levels in zebrafish with significant weight loss. Fertility based on egg production was
reduced by up to 45% in the HSD group. However, embryonic survivability after hatching was
significantly lowered to less than 55%, whereas the control group showed 87% survival. HSD
group showed abnormal testicular histology as well as spermatogenic defects, especially upon
consumption of HCD.
Conclusion: These results suggest that hyperlipidemia and high salt consumption have an additive
effect on male fertility impairment. High salt consumption exacerbates hyperlipidemia,
inflammation, spermatogenic defects, and infertility via modification of lipoproteins.
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IMPAIRED SYNTHESIS OF SPECIALISED PRORESOLVING LIPID MEDIATORS IN THE
METABOLIC SYNDROME AFTER n-3 FATTY ACID SUPPLEMENTATION AND ASPIRIN
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Background: The metabolic syndrome (MetS) is associated with a chronic low-grade
inflammatory state. The ability to resolve inflammation can affect immune responses and is an
active process driven by specialised proresolving lipid mediators (SPM) derived from n-3 fatty
acids, particularly eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA). Aim: To
examine the effect of n-3 fatty acid supplements and aspirin on plasma SPM in a case control
study of volunteers with the MetS. Methods: 21 controls and 22 MetS volunteers entered a 4 week
study taking n-3 fatty acids (2.4g/day, 35% EPA + 25% DHA) with the addition of aspirin
(300mg/day) during the last 7 days. Blood was collected at baseline, after 3 weeks of n-3 fatty
acids and after 4 weeks (7 days of aspirin) for measurement of plasma SPM including 18hydroxyeicosapentaenoic acid (18-HEPE), and E-series resolvins, 17-hydroxydocosahexaenoic
acid (17-HDHA) and D-series resolvins and protectins, and 14-hydroxydocosahexaenoic acid (14HDHA) and maresin-1 (MaR-1), using liquid chromatography tandem mass spectrometry. Results:
Volunteers were aged 57-59 years and those with MetS had significantly higher BMI, waist
circumference, blood pressure, triglycerides and glucose. Baseline plasma phospholipid EPA and
DHA were not different between the groups and were significantly increased in both groups
following n-3 fatty acids. At baseline concentrations of all SPM were not different between the
groups. There was a significant attenuation of the increase in 18-HEPE, 17-HDHA and 14-HDHA
after 3 weeks of n-3 fatty acids in the MetS group (P<0.05). Plasma E series resolvins were
increased (P<0.05) after n-3 fatty acids but the levels did not significantly differ between the MetS
and control groups. The D-series resolvins, protectins and MaR-1 were not significantly altered by
n-3 fatty acids in either group. The addition of aspirin to n-3 fatty acid supplements during the last
7 days did not significantly alter SPM in either group. Conclusion: Reduced levels SPM precursors
in the MetS after n-3 fatty acid supplementation suggests that resolution of inflammation may be
impaired affecting the ability to mount an appropriate immune response to infection.
Funding: National Heart Foundation of Australia
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Rs6922269 marker at the MTHFD1L gene predict cardiovascular mortality in males after acute
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Introduction: Myocardial infarction (MI) is the leading cause of death in industrialized countries.
Attention therefore has recently focused on genetic variants that are not associated with
conventional risk factors. One of them is the marker rs6922269, which has been suggested as a
risk factor for development of MI in Western populations.
Methods: We analyzed the relationship between rs6922269 variant on MTHFD1L gene and i/ risk
of the acute coronary syndrome (ACS) in the Czech population and ii/ mortality in 7 years follow
up.
Results: Rs6922269 (G>A) variant was analyzed (CR = 99.3% for patients and 98.0% for controls)
in consecutively examined 1,614 men and 503 women with ACS (age below 65 years) and in
population-based controls – 1,191 men and 1,368 women (aged up to 65 years). ANOVA and chisquare were used for statistical analysis. The genotype frequencies were almost identical (P =
0.87) in the ACS patients and in controls and no differences were observed, if males (P = 0.73)
and females (P = 0.93) were analysed separately. In addition, rs6922269 polymorphism was not
associated with the classical risk factors (dyslipidemia, hypertension, obesity, smoking, diabetes)
in control population. Cardiovascular mortality was significantly higher in males, carriers of the AA
genotype (P < 0.001, OR = 2.52, 95%CI 1.40–4.55, for AA vs. +G).
Conclusion: We conclude, that rs6922269 variant at MTHFD1L gene could be an important
prognostic factor for cardiovascular mortality in patients after ACS.
This work was supported by project NT12217-5 (Internal Grant Agency, Ministry of Health, Czech
Republic)
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Thrombin generation indices and subclinical atherosclerosis
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Introduction: In addition to thrombus formation, thrombin generation has been suggested to have
a pro-atherogenic role and may be involved in the development of subclinical atherosclerosis. We
tested the association between indices of thrombin generation (TG) with subclinical
atherosclerosis and clinical cardiovascular disease (CVD).
Methods: Presence of atherosclerotic plaques in any of the four main bifurcations (both common
carotid and femoral arteries) was assessed with B-mode ultrasound in community-dwellers from
the “Cyprus study” cohort. Prevalent cardiovascular disease (myocardial infarct, stroke, transient
ischemic attack, angina and lower limb ischemia) was also assessed. In a cohort of 539
individuals thrombin generation was assessed using the Calibrated Automated Thrombogram
assay (PPP-Reagent-5pM Diagnostica Stago, France). The DecayIndex, a new parameter of
thrombogram calculated by the formula DI=Peak/(StartTail – ttPeak), was investigated. The profile
of TG was compared between control subjects (no prevalent CVD, no atherosclerotic plaques and
no anti-hyperlipidemic, anti-hypertensive or anti-platelet therapy), subjects with subclinical
atherosclerosis (no prevalent CVD but having any atherosclerotic plaque present) and subjects
with prevalent CVD, using t-test and logistic regression analysis. Subject taking anticoagulants
were excluded.
Results: Subjects with both subclinical atherosclerosis and prevalent CVD had significantly longer
LagTime (p=0.02 and 0.005 respectively) and startTail (p=0.035 and 0.0003 respectively)
compared to controls and lower levels of Decay Index (p=0.03 and 0.002 respectively). After
adjustment for age and sex, LagTime, startTail and DecayIndex were no longer associated with
prevalent CVD compared to controls (p=0.32, 0.08 and 0.41 respectively). However, subjects with
atherosclerotic plaques had significantly prolonged startTail and lower levels of DecayIndex
compared to controls, with a one standard deviation (SD) increase in startTail levels being
associated with a 1.35 times the odds for having any plaque present (ORadjusted=1.35;
95%CI=1.007 to 1.81; p=0.045) and a one SD increase in DecayIndex being associated with 0.76
times the odds for plaques (ORadjusted=0.76; 95%CI=0.59 to 0.98; p=0.032). LagTime was not
associated with subclinical atherosclerosis after adjustment.
Conclusions: Our results show that prolongation of the startTail and a decreased Decay Index are

associated with subclinical atherosclerosis (i.e. plaques) in a community dwelling population of
Cypriot origin, supporting a pro-atherogenic role for thrombin generation.
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Intermediate-density lipoprotein net charge is an independent risk factor to atherosclerosis in
patients with systemic lupus erythematosus
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Background: Systemic lupus erythematosus (SLE) is a chronic, multisystemic, inflammatory and
autoimmune disease which mainly affects women. Patients with SLE have an accelerated
atherosclerosis and cardiovascular disease (CVD) is the commonest cause of death, despite
presenting rather normal lipid profile and cardiovascular risk scores. We seek to identify additional
factors that can help explain residual risk in these patients.
Objectives: The aim of this study is to investigate whether the net charge of each individual
lipoprotein has a significant contribution to atherosclerosis in SLE patients.
Material and methods: Lipoproteins of eighty-two SLE patients were isolated by sequential
ultracentrifugation and net charge of VLDL, IDL, LDL and HDL were measured with Zetasizer
Nano-Zs. Net charge was correlated to carotid intima-media thickness (IMT) which is considered
as a subclinical atherosclerosis marker.
Results: All lipoproteins showed a negative net charge. VLDL and HDL particles were significantly
more electronegative (-21.72 mV and -22.28 mV, respectively) than IDL and LDL (-17.61 mV and 16.61 mV, respectively) (p< 0.001). IDL net charge was negatively correlated with IMT (R= -0.260;
p= 0.021) in SLE patients adjusting for age, BMI and gender. IDL net charge explained 8.7% of the
IMT variability in these patients, and this contribution was independent of age, BMI, gender, LDL
cholesterol and number of IDL particles.
Conclusion: IDL net charge could be considered as a new biomarker of subclinical atherosclerosis
(IMT) in SLE patients. The observed association was independent of age and lipid concentrations
and reinforces the prominent role that IDL has for cardiovascular risk in SLE.
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Attenuation of vascular calcification by inhibition of matrix metalloproteinases involves impaired
Wnt signaling
Abstract nr. 436
Author Freise, Christian, Charité - University Medicine Berlin, Berlin, Germany
Co-author(s) - Kretzschmar, Nadja
Co-author(s) - Hecht, Eva
Co-author(s) - Querfeld, Uwe
Topic Primary & Secondary prevention of CVD; Lifestyle Measures and Pharmacological
Intervention
Keywords Cardiovascular Disease,Chronic Kidney Disease,Pharmacology,Prevention
Aims: The matrix metalloproteinases (MMP) MMP-2 and MMP-9 are physiological regulators of
vascular remodeling. Their dysregulation could contribute to vascular calcification. Although
previous studies have shown preventive effects of MMP inhibition on vascular calcification,
potential mechanisms underlying these effects have not been described. We therefore aimed to
investigate the individual contribution of MMP-2 and MMP-9 to vascular calcification with a special
focus on the Wnt pathway which is known to promote the expression of certain calcification and
osteoblast marker genes.
Methods: The impact of pharmacological MMP inhibition on the development of media
calcifications was studied in an in vitro model of vascular calcification using murine vascular
smooth muscle cells (VSMC). VSMC phenotypic transition and calcification were induced by a
calcification medium (CM) containing elevated levels of Ca2+ (2.7 vs. 1.8 mM) and PO43- (2.8 vs.
1.0 mM) and detected by alizarin red staining and measurements of calcium contents and release
of alkaline phosphatase. Gene expressions were analysed by RT-PCR. MMP activities were
determined by specific substrate assays and gelatin zymographies and were modulated by
recombinant MMPs, specific inhibitors and siRNA. Wnt signalling was analysed by luciferase
reporter gene assays.
Results: Treatment with CM resulted in marked calcifications which were further increased by the
presence of recombinant MMP-2 or MMP-9. This was accompanied by enhanced secretion of
gelatinases by VSMC. Vice versa, specific inhibitors of MMP-2 or -9, of both gelatinases (Ro282653) and a selective knockdown of MMP-2/-9 mRNA expression blocked CM-induced
calcifications of murine VSMC. The induction of calcifications by CM involved activation of the
Wnt-pathway, which was attenuated by MMP-inhibitors.
Conclusions: These data indicate that both gelatinases provide essential signals for phenotypic
VSMC conversion and the initiation of vascular calcification. Their inhibition seems a promising
strategy in the prevention of vascular calcifications.
Subdivision 1. Basic Science

Presentation Preference Electronic poster presentation
Additional information

PCSK9 inhibition for Autosomal Recessive Hypercholesterolemia
Abstract nr. 437
Author Thedrez , Aurélie, INRA, Nantes, France
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Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Familial Hypercholesterolemia,Hypolipidemic Drugs,LDL,PCSK9
Rationale: Proprotein Convertase Subtilisin Kexin Type 9 (PCSK9) inhibitors lower Low-Density
Lipoprotein Cholesterol (LDL-C) by more than 50% in Heterozygous Familial
Hypercholesterolemia (FH) and by 30% in receptor defective Homozygous FH patients.
Objectives: Will PCSK9 inhibition with monoclonal antibodies, particularly alirocumab, be of
therapeutic value for patients with Autosomal Recessive Hypercholesterolemia (ARH)?
Methods and Results: Fasting plasma and primary lymphocytes were obtained from 28 ARH
patients genetically characterized for the presence of mutations in the LDL receptor adaptor
protein 1 (LDLRAP1) and 14 normolipemic controls. Circulating PCSK9 levels were significantly
higher in ARH patients than in non-ARH/non-FH dyslipidemic individuals treated with similar doses
of statins (526±32 vs. 365±23ng/mL; p<0.01). ARH and control CD3+ lymphocytes were
maintained in 0.5% serum and 10μg/mL mevastatin and subsequently incubated with increasing
doses of recombinant PCSK9 (up to 600ng/mL) with or without alirocumab. Cell surface LDL
receptor (LDLR) expression measured by flow cytometry was higher in ARH than in control
lymphocytes [1228±167 vs. 617±60 mean fluorescence intensity (MFI), p<0.001]. PCSK9
significantly reduced LDLR expression in ARH lymphocytes [-22% (min+25% to max-55%,
p<0.001 vs. no PCSK9] albeit to a lower extent than in control lymphocytes [-79% (min-59% to
max-92%), p<0.001 vs. no PCSK9]. As anticipated, fluorescent LDL cellular uptake was reduced
in ARH lymphocytes compared with control lymphocytes (357±29 vs. 567±82 MFI, p<0.001).
PCSK9 significantly reduced LDL cellular uptake in ARH lymphocytes, on average by 19% [(min4% to max-31%), p<0.01 vs. no PCSK9], compared with a 52% reduction of LDL uptake observed
in PCSK9 treated control lymphocytes [min-38% to max-67%, p<0.01 vs. no PCSK9]. The effects
of recombinant PCSK9 on LDLR cell surface expression and function were significantly less
pronounced in ARH than in control cells (Figure). Saturating concentrations of alirocumab

significantly reversed the effects of PCSK9 on LDLR expression and function in control and ARH
lymphocytes.
Conclusion: These observations indicate that PCSK9 inhibition with alirocumab on top of statins
could potentially lower LDL-C in Autosomal Recessive Hypercholesterolemia.
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Effect of Cardiotonic Pills on Common Carotid Arterial elasticity in Normal subject
Abstract nr. 438
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Topic Primary & Secondary prevention of CVD; Lifestyle Measures and Pharmacological
Intervention
Keywords Atherosclerosis,Cardiovascular Disease
Objectives: The progress of atherosclerosis is closely correlated with cardiovascular disease, but
the area of weakness of these field is difficulty of diagnosis in early stage of atherosclerosis. This
study was conducted to verify the anti-atherogenic effect of Cardiotonic pill®(Tasley, China),
widely used to care Angina pectoris, Hypertension, Hyperlipidemia, by using Two dimensional
speckled tracing system, which is useful to assess the degree of carotid arterial elasty in early
stage.
Methods: The improvement of carotid elasty after taking Cardiotonic pill® was studied in 15 healty
male volunteers (mean age, 27.1±0.7 years). The segmental circumferential strains of Rt. common
carotid artery and Inima-Medial thickness(IMT) by using ultrasound imaging system(Vivid S5, GE
medical system, Milwaukee, WI, USA), systolic and diastolic blood pressure, and pulse rate were
measured at rest as a baseline and 2 hours, 4hours after medication. The mean value of six
segmental strain levels was corrected to pulse pressure(systolic blood pressure minus diastolic
blood pressure), and was expressed as 'Corrected Carotid Strain'.
Results: The Corrected carotid strain of right carotid artery increased significantly after taking
Cardiotonic pill®, whereas the both systolic and diastolic blood pressure, pulse rate, and common
carotid IMT did not change significantly.
Conclusion: Cardiotonic pill® can increase strain value of common carotid artery, which indicates
that it can increase vasodilatory potential of the carotid artery and expressed as advance of
arterial wall elasticity. Further, it suggests that we could diagnose and treat early stage of
atherosclerosis before structural deterioration of vascular motility.
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Genetic diagnosis improves lipid control in Familiar Hypercholesterolemia. The Spanish
Atherosclerosis Society (SEA) Dyslipemia Registry
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The Spanish Atherosclerosis Society (SEA) Dyslipemia Registry is a national database created in
2013 incorporating cases attending lipid clinics around Spain. Most patients with Familiar
hypercholesterolemia (FH) are referred to the lipid clinics, although their clinical management,
including genetic diagnosis, is not uniformly implemented. The clinical value of genetic testing in
FH is debatable and its potential effect on lipid control has not been established
Objective
The aim of this study was to study the effect on LDL cholesterol reduction of a positive genetic test
in FH heterozygous
Material and Methods
Retrospective and observational analysis of subjects with the clinical diagnosis of heterozygous
FH with LDL cholesterol > 220 mg/dL from lipid clinics with and without genetic testing. Lipid
values before and after lipid-lowering treatment, and percentage on LDL cholesterol reduction
from baseline were recorded. Results are expressed in median (percentile 25-percentile 75) or
percentage as applicable.
Results
The results are showed in the table. 1254 patients were included in this analysis: 180 cases
without genetic diagnosis; 904 cases with a positive FH genetic diagnosis (FH+); and 170 cases
with a negative genetic diagnosis (FH-).
There were statistically significant differences in the baseline LDL cholesterol among groups
(p<0.001). LDL cholesterol reductions were significantly higher in the FH+ in comparison with FHand FH without genetic diagnosis (p<0.001).
Conclusion

FH heterozygous subjects with a positive genetic test get greater LDL cholesterol reductions than
those with a negative test or without genetic diagnosis. Our results suggest that a positive genetic
diagnosis improves the management of FH patients, and that genetic diagnosis is a useful tool to
maximize treatment.
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Mutations in LPL, APOA5 and LMF1 genes in subject with primary hypertriglyceridemia
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The LPL, LMF1 and APOA5 genes have been described as cause of severe
hypertriglyceridemia, (HTG), a heterogeneous group of genetic disorders. The Lipoprotein lipase
(LpL) hydrolyzes triglycerides (TG) in VLDL and QM releasing free fatty acids (FFA). The complete
function of ApoA-V is not clear but it has been shown that affects the intracellular assembly of
VLDL. The Lipase Maturing Factor 1 (Lmf1) is involved in dimerization and maturation of Hepatic
Lipase (HL) and LpL.
We selected 73 unrelated subjects affected of severe HTG defined as TG > 500 mg/dL, excluding
secondary causes: uncontrolled diabetes, BMI> 30Kg/m2, alcohol abuse, renal or liver disease,
hypothyroidism, hemochromatosis and hypolipemic drugs. We sequenced the promoters, exons
and exon-intron boundaries of LPL, LMF1 and APOA5 genes.
Eight patients (8.2%) were carriers of 5 rare variants: p.Leu69Leu and p.Pro562Arg in LMF1,
c.(1488+1G>A) in LPL, p.(Leu173Pro) and p.Pro97* in APOA5. Two of then were described for
the first time in this work: c.(1488+1G>A) and p.(Leu173Pro). We observed common variants
associated with HTG that showed differences with statistical significance (p<0.05) in allele
frequencies when comparing with 1000 genomes: c.281T> G, p.Asn36Asn in LPL, c.288+298C>T
and p. Leu69Leu in LMF1, and c.-3A>G, p.Ser19Trp, p.Ile44Ile and c.162-43A>G in APOA5.
Bioinformatic analysis with MutationTaster and PolyPhen-2 were performed for all variants, being
predicted as potentially harmful: c.-281G>C, c.(1488+1 G>A), p-Asp36Asn and p.Asn318Ser in
LPL, p.Arg364Gln, p.Pro562Arg, p.Leu69Leu and p.Leu85Leu in LMF1, p.Ser19Trp, p.Gln97*,
p.(Leu173Pro) in APOA5. In addition, we have performed family studies for the p.Pro97* mutation
in 15 relatives finding 8 carriers.
Our results suggest that primary HTG with TG ≥ 500-1000 mg/dL has an accumulation of genetic
variants compared to the general population, putting together the moderate-aggressive effect of
rare mutations with polymorphisms classically associated with this disease.
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Asian specific definition for metabolic syndrome and relationship with alanine aminotransferase in
an Indonesian population : The Jakheart Study
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Topic Epidemiology of CVD; The Risk Factor Concept
Keywords Cardiovascular Disease,Epidemiology,Metabolism,Risk Factor
Objective :
To assess the relationship of various measures of adiposity with the metabolic syndrome (MetS) in
an Indonesian population. The World Health Organization suggested a new definition of central
adiposity for Asians. We investigated if these new cut-off points identify more adequately subjects
with MetS (using ATPIII criteria). In addition, we determined the associations between
anthropometrics parameters, features of MetS and alanine aminotranferase (ALT), a surrogate
marker of non alcoholic fatty liver disease (NAFLD)
Methods:
The Jakheart study is a cross-sectional observational study of 167 healthy inhabitants of Jakarta,
as well as fasting blood glucose, triglycerides, HDL-cholesterol and ALT were measured. The
WHO WC cut-off points for Asians were applied in the ATPIII criteria.
Results :
Sixteen percent of the subjects fulfilled the ATPIII criteria of MetS. Adaptation of WC cut-off points
to Asian specific values resulted in an increase of MetS to 25%. The prevalence and severity of
individual components of MetS in the people, were identified with the adapted definition (N=16),
were similar to people with the MetS according to the original ATPIII criteria. ALT was significantly
associated with measures of obesity.
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Light at night promotes adiposity: crucial role for brown adipose tissue
Abstract nr. 442
Author Berg, Rosa van den, Leiden University Medical Center, Leiden, Netherlands
Co-author(s) - Kooijman, Sander
Co-author(s) - Ramkisoensing, Ashna
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Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Lipids,Metabolism,Obesity
Background: Artificial light exposure and the obesity epidemic have advanced together. Recently,
an epidemiological cohort of over 100,000 women showed that light exposure in the bedroom
associates with obesity (McFadden 2014). Strikingly, we have shown that constant light exposure
in mice causes obesity without increasing food intake (Coomans 2013). We now aimed to
investigate the mechanism underlying the association between light and obesity in mice.
Methods and Results: Male C57Bl/6J mice were subjected to 8h, 12h, 16h and 24h of light per day
for 5 weeks. Prolonged light exposure correlated with increased fat mass without increasing food
intake, suggesting a reduction in energy expenditure. Since brown adipose tissue (BAT) is an
important contributor to energy expenditure, we assessed BAT activity by injecting mice with
glycerol tri[3H]oleate-labeled lipoprotein-mimicking particles. Prolonged light exposure reduced the
uptake of [3H]oleate selectively by BAT, which was accompanied by decreased staining in BAT of
tyrosine hydroxylase (TH), the key enzyme in noradrenalin production. A significant correlation
was observed between [3H]oleate uptake and TH content. Also, prolonged light exposure reduced
downstream adrenergic signaling, evidenced by reduced phosphorylation of AMPK, CREB and
HSL. Selective surgical denervation of BAT completely abolished effects of light exposure on the
uptake of [3H]oleate by BAT. These data support a major role for the sympathetic nervous system
in the relation between light exposure and BAT. Since light exposure is the most important cue for
biological clock function, we further investigated the role of the biological clock in BAT. Mice were
exposed to 8h, 12h and 16h day length for 5 weeks and the diurnal pattern in [3H]oleate uptake by
BAT was assessed. Strikingly, compared to 12h day length, the rhythmicity of BAT was highest at
8h day length, accompanied by an increased overall uptake of [3H]oleate by BAT while 16h day
length markedly flattened the rhythm and lowered overall uptake of [3H]oleate by BAT.
Conclusion: Prolonging light exposure from 12h increases body adiposity through reduction of
BAT activity, while shortening the light exposure enhances BAT activity. These studies suggest
that BAT may mediate the observed association between light exposure and obesity in humans.
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ProSalute: a New Community Program for Cardiovascular Health
Abstract nr. 443
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Topic Primary & Secondary prevention of CVD; Lifestyle Measures and Pharmacological
Intervention
Keywords Cardiovascular Disease,Lifestyle,Prevention,Risk Factor
Cardiovascular primary prevention programs in the healthcare place and community-based
interventions have a variable impact in reducing CV risk factors at the population level. The largest
benefit may be obtained by addressing high-risk, disadvantaged and traditionally hard-to-reach
groups. Effective actions include health promotion, timely screening of modifiable risk factors,
application of evidence-based targets and interventions, broad access to heart-friendly
environments/facilities and dissemination of favorable social norms. Thus, community prevention
is a multifaceted task that requires multidisciplinary collaboration. A suitable program should be
tailored to the specific social context and make the most of local resources to improve access,
adherence and continuity, as well as sustainability.
ProSalute (ProHealth) is an experimental model of primary CV prevention for the prevalently lowincome and multiethnic community of Ponte Lambro (n=3600 adults), the neighborhood where the
coordinating hospital (Centro Cardiologico Monzino, Milan, Italy) is located. CV risk domains
assessed through an assisted questionnaire will include family and personal history, life-style and
psychological and socioeconomic status. Study organization started in 2014 and a 2-years pilot
phase (n=600, age 45-65y) will start on March 2015.
Original program features
1) Personal invitation to foster participation of hard-to-reach groups.
2) Coordination and running by a staff of specialists in CV prevention (nurse, internist, nutritionist,
psychologist) from an academic local hospital.
3) Involvement of a trained nurse as motivational-interviewer and administrator of predefined
interventions, which are tailored (content and intensity) according to the individual global risk and
specific risk factors.
4) Short term modules of specialist care for specific problems (smoking cessation, control of
depression, nutritional counseling, pharmacological control of risk factors in agreement with
primary physicians).
5) Development of a collaborative network with representatives of the Community to plan

communication and community preventive actions (healthy-cooking course, walking groups, etc).
6) Nudge of participants to utilize environmental, organizational and professional local resources
(parks, gyms, social services, etc) that may help to sustain a healthy life-style.
Outcomes will be assessed at 6 and 12 months using indexes of adherence, life-style
improvement, risk reduction and costs. According to the results, this model could be transferred
and adapted to other social contexts.
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Plasma microRNAs potentially associated with the increase risk for cardiovascular disease in
rheumatoid arthritis patients
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Topic The Pathogenesis of Atherosclerosis; Immunity, Inflammation, and the Endothelium
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Introduction: Rheumatoid arthritis (RA) patients are at increased risk for cardiovascular diseases
and an accelerated atherogenesis is considered as the cause of this increase. MicroRNAs (miRs)
are small, non-coding RNA molecules which negatively regulate gene expression. Plasmatic miRs
have been identified as biomarkers in a wide range of cardiovascular diseases (CVD).
Objective: To identify plasmatic miRs in RA patients that can facilitate earlier diagnosis of CVD
and provide insight regarding the increase risk for CVD in these patients.
Design and methods: We compared plasmatic profiles of 754 miRs in 7 RA patients without CVD,
in 7 patients with acute myocardial infarction (AMI) but without RA, and in 7 healthy controls with
the objective to find miRs commonly expressed in the two groups of patients but at different levels
from the controls. All participants were male and were matched for age and for classical
cardiovascular risk factors. Plasma profile of miRs were analyzed by real time PCR using
validated TaqMan® OpenArray® MicroRNA panels which enables the quantification of 754 human
miRNAs. Differential expression was analyzed with Expression Suite software. Selected miRs
were further analyzed with 2-ΔΔCt method. Kruskal-Wallis test and Dunns post- test were used for
the statistical analyses.
Results: We were able to measure in the three groups, 50% (379) of the miRs represented in the
array. Plasma profile of circulating miRs in RA and AMI patients were different from the controls.
Plasma miRs that were commonly expressed in AR and AMI and expressed significantly different
versus controls were: mir-Let-7a, miR-96, miR-381, miR-451, miR-518d, miR-425-5p, miR-572,
miR-190b, miR-708, and miR1180. Interestingly, all 10 miRs were down-regulated compared with
controls. Furthermore, 9 miRs were differentially expressed in AMI patients versus controls and 16
miRs in RA patients versus controls.
Conclusions: In the present study we have identified a group of 10 miRs that potentially can be
involved in the increase risk for CVD seen in RA patients. Among all these miRs, miR-451 and
Let-7a have been previously associated with CVD and it might be the best candidates for future

validation studies.
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VARIABILITY OF MITOCHONDRIAL GENOME IN PATIENTS WITH CAROTID
ATHEROSCLEROSIS FROM RUSSIA: NGS DATA
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Topic Epidemiology of CVD; The Risk Factor Concept
Keywords Atherosclerosis,Genetics,Risk Factor
Objective. Genetic predisposition plays an important role among other risk factors in multifactorial
socially significant diseases such as atherosclerosis and its clinical manifestations. This study was
aimed to identify the relationship between mtDNA variants and the risk of subclinical
atherosclerosis in humans.
Design and method. A total of 77 persons from Moscow region (Russia) were included in the
study. 45 study participants had ultrasonographically detected atherosclerotic lesions of the carotid
arteries, others were controls without atherosclerosis. DNA was isolated from blood and the
enrichment of mitochondrial DNA was performed. For accurate detection of mtDNA mutations,
high-throughput sequencing of the mitochondrial genome using "shotgun" DNA libraries and
Roche 454 technology with GS Junior Titanium system was carried out. Statistical analysis was
performed using IBM SPSS Statistics v.21.0 software. Cambridge reference sequence of human
mtDNA (NC_012920.1) was used for mapping.
Results. Sequencing allowed to obtain about 70-fold average coverage of the mitochondrial
genome. Total frequency of homoplasmic mutations was significantly higher in controls in
comparison with atherosclerotic patients (0.153 vs 0.116%, p=0.022), as the frequencies of all
mutations in coding and non-coding regions and frequency of missense+tRNA+rRNA mutations.
We distinguished 70 mutations that were characterized by the presence over 5% of the total
sample, and half of these mutations were characterized by 1.5-fold up to 7-fold higher occurrence
in controls compared with atherosclerotic patients. 25 of them were mutations in the coding region
of mtDNA. For 5 mutations characterized by the increased occurrence in controls, significant
differences in the occurrence between the compared groups were found by ANOVA analysis
(p<0.05): m.73A>G, m.16296C>T, m.7028C>T, m.11251A>G, m.14233A>G.
Conclusions. Taking rCRS as a reference, we found that healthy individuals were characterized by
higher variability of mitochondrial DNA compared to atherosclerotic patients. 2706A and 7028C
variants, that are markers of mitochondrial haplogroup H, were more common in atherosclerotic

patients, which proofs the role of this haplogroup as a marker for suspectability to atheroscleroticrelated diseases. In general, 12 single-nucleotide mtDNA variants were characterized as
associated with atherosclerosis in Russian population.
Acknowledgements. This work was carried out in part by Russian Ministry of Education and
Science, agreement N14.613.21.0006.
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Isolation of genomic region involved in nutrigenetic and pharmacogenetic interactions affecting
lipoprotein fractions and metabolic profile in congenic rat strain
Abstract nr. 446
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Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Animal model,Lipoproteins,Pharmacology
In a process of positional cloning of metabolic-syndrome related locus we derived new congenic
strain by introgressing a limited rat chromosome 4 (RNO4) region comprising A2m gene from
spontaneously hypertensive rat (SHR) into BN-Lx (Brown Norway) genomic background. We
tested its effect on susceptibility to diet and medication-induced dyslipidemia and insulin
resistance.
Methods: We mapped the genomic extent of the differential segment by using >140 microsatellite
markers on RNO4. Male rats (n =6/strain/diet) of BN-Lx and BN-Lx.SHR4(A2m) were fed standard
diet for 15 weeks (STD, control groups) or STD followed by 10 days of high-sucrose diet (HSD) or
dexamethasone (DEX) for 3 days. We assessed comprehensively the morphometric and
metabolic profiles of all groups, including glucose tolerance tests, levels of insulin, adiponectin,
pancreatic polypeptide, PYY, free fatty acids, concentrations of triglycerides and cholesterol in 20
lipoprotein fractions. All statistical analyses were performed using STATISTICA 12. Two-way
ANOVA with STRAIN and DIET as major factors was used.
Results: The differential segment of RNO4 spans about 9Mb between markers D4Mgh30D4Mit26. The in silico sequence comparison showed several distinct genes with non-synonymous
amino acid changes including Ankrd26, A2m and Pex5.
Reaction to stimuli (HSD, DEX) varied strains on level of adipose tissue distribution to different
depots. The congenic strain was more sensitive to both HSD-induced increase and DEX-induced
decrease of the fat mass. Detailed assessment of lipid profile revealed significant
pharmacogenetic interactions of dexamethasone and the RNO4 segment distinguishing the two
strains. DEX induced significant increase in free glycerol and TG concentrations in major
lipoprotein fractions in BN-Lx (e.g. 46% increase in VLDL-TG, post-hoc p = 0.011) but no effect
was evident for BN.Lx-SHR4(A2m). Also, the global insulin resistance indices showed more robust
deterioration in BN-Lx.SHR4(A2m) (e.g. area under the glycemic curve rose by 88% compared to
13% in BN-Lx in response to dexamethasone). BN-Lx.SHR4(A2m) exhibited also significantly
lower levels of PP and PYY in serum.

Conclusion: We have identified nutrigenetic and pharmacogenetic interactions involving HSD /
DEX and RNO4 segment of spontaneously hypertensive rat origin affecting lipid partitioning into
lipoprotein fractions, glucose tolerance and fat deposition.
Supported by MSMT LK11217.
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ApoA-I/HDL-C levels are inversely associated with abdominal aortic aneurysm progression.
Abstract nr. 447
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Background: Abdominal aortic aneurysm (AAA) evolution is unpredictable and there is no therapy
except surgery for patients with an aortic size>5cm (large AAA). We aimed to identify new
potential biomarkers that could facilitate prognosis and treatment of patients with AAA.
Methods and results: A differential quantitative proteomic analysis of plasma proteins was
performed in AAA patients at different stages of evolution [small AAA (aortic size=3-5cm) vs large
AAA] using iTRAQ labelling, high-throughput nano-LC-MS/MS and a novel multi-layered statistical
model. Among the proteins identified, ApoA-I was decreased in patients with large AAA compared
to those with small AAA. These results were validated by ELISA on plasma samples from small
(n=90) and large AAA (n=26) patients (150±3 vs 133±5 mg/dl, respectively, p<0.001). ApoA-I
levels strongly correlated with HDL-Cholesterol (HDL-C) concentration (r=0.9, p<0.001) and
showed a negative correlation with aortic size (r=-0.4, p<0.01) and thrombus volume (r=-0.3,
p<0.01), which remained significant after adjusting for traditional risk factors. In a prospective
study, HDL-C independently predicted aneurysmal growth rate in multiple linear regression
analysis (n=122, p=0.008) and was inversely associated with need for surgical repair (Adjusted
HR: 0.18, 95% C.I.: 0.04-0.74, p=0.018). In a nation-wide Danish registry, we found lower mean
HDL-C concentration in large AAA patients (n=6,560) compared with patients with aorto-iliac
occlusive disease (n=23,496) (0.89±2.99 vs 1.59±5.74 mmol/l, p<0.001). Finally, reduced mean
aortic AAA diameter was observed in AngII-infused mice treated with ApoA-I mimetic peptide
compared with saline-injected controls.
Conclusions: ApoA-I/HDL-C systemic levels are negatively associated with AAA evolution.
Therapies targeting HDL functionality could halt AAA formation.
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Detection of intracranial vessel wall lesions in an elderly asymptomatic population using 7.0T MRI
Abstract nr. 448
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Topic The Pathogenesis of Atherosclerosis; Immunity, Inflammation, and the Endothelium
Keywords Atherosclerosis,Imaging,Pathogenesis
Introduction
Intracranial atherosclerotic disease (ICAD) is one of the main causes of ischemic stroke and
transient ischemic attack. Development of atherosclerotic lesions occurs silently over a long
period, before they become symptomatic. Most studies have attempted to target ICAD when it is
already symptomatic. Additional information regarding the prevalence of ICAD in the
asymptomatic population would provide us with better insight in its development. The aim of this
study was to assess the presence of intracranial vessel wall lesions and enhancement in an
asymptomatic population using intracranial vessel wall MR imaging at 7.0 tesla (T).
Methods
Twenty healthy volunteers (12 male; age 66 ± 4 years), without a history of cerebrovascular or
ischemic heart disease, were included in this study. Imaging was performed on a 7.0T whole-body
system. The imaging protocol included a high-resolution T1-weighted intracranial vessel wall
sequence [Van der Kolk et al. Stroke 2011] before and after contrast administration, and a time-offlight (TOF) MRA sequence. Two observers independently scored the vessel wall abnormalities
and enhancement in all the major artery segments of the circle of Willis on the vessel wall images.
The presence of stenosis was scored on the TOF-MRA images.
Results
Figure 1 shows different examples of vessel wall lesions with and without enhancement or the
presence of a stenosis identified in the study population. Table 1 shows an overview of the
number, location and thickening pattern of the identified vessel wall lesions in the main arteries of
the circle of Willis, the number of lesions that showed enhancement, and the number of scored
stenoses in the TOF-MRA scans. In total 100 intracranial vessel wall lesions were identified in all
subjects (median per subject, 5; range, 2-11), of which 36% enhanced after contrast
administration. Only 10% of the vessel wall lesions showed a corresponding luminal stenosis on
the TOF-MRA images.
Conclusion

We hypothesize high-resolution intracranial vessel wall imaging at 7.0T enables detection of small
atherosclerotic lesions at an early stage without causing luminal stenosis in asymptomatic
patients. Correlation of high resolution in vivo and ex vivo MRI with histopathology will be needed
to validate these findings.

Figure 1

Table 1
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The risk of bodyweight in the presence or absence of metabolic dysfunction on the development
of type 2 diabetes.
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Topic Epidemiology of CVD; The Risk Factor Concept
Keywords Cardiovascular Disease,Diabetes,Metabolism,Obesity
Objective: To quantify the relation between bodyweight in the presence or absence of metabolic
dysfunction and the development of type 2 diabetes in patients with manifest vascular disease or
high risk for cardiovascular events.
Design: Prospective cohort study.
Setting: Secondary Manifestations of ARTerial disease (SMART) study, the Netherlands.
Participants: 6997 patients with manifest vascular disease or at high risk for cardiovascular events
classified according to body-mass index and metabolic dysfunction, defined as ≥3 of the modified
NCEP metabolic syndrome criteria (waist circumference replaced by hsCRP≥2).
Main outcome measure: Incident type 2 diabetes assessed with biannually questionnaires.
Results: During a median follow-up of 6.0 years (interquartile range: 3.1 to 9.1 years) and 44216
person-years, 519 patients developed type 2 diabetes. In the absence of metabolic dysfunction
(≤2 NCEP criteria) adiposity increased the risk on developing type 2 diabetes compared to normal
weight patients; hazard ratio 2.5 (95% confidence interval 1.5 to 4.2) for overweight and hazard
ratio 4.3 (95% confidence interval 2.2 to 8.6) for obese patients. In the presence of metabolic
dysfunction, an increased risk on type 2 diabetes was observed in patients with normal weight;
hazard ratio 4.7 (95% confidence interval 2.8 to 7.8), overweight; hazard ratio 8.5 (95% confidence
interval 5.5 to 13.4) and obesity; hazard ratio 16.3 (95% confidence interval 10.4 to 25.6)
compared to normal weight patients without metabolic dysfunction.
Conclusion: Overweight and obese patients without metabolic dysfunction and with manifest
vascular disease or at high risk for cardiovascular events, are at increased risk for developing type
2 diabetes compared with normal weight patients without metabolic dysfunction. This risk
becomes increasingly higher with the presence of metabolic dysfunction and increases with BMI.
These findings support adequate assessment and treatment of both adiposity and metabolic
dysfunction.
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LOSARTAN CONTRIBUTES TO PREVENT THE EFFECTS OF ADVANCED GLYCATED
ALBUMIN IN THE AORTA OF DYSLIPIDEMIC MICE
Abstract nr. 451
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Advanced glycation end products (AGE) bind to AGE receptor (RAGE) promoting inflammation,
oxidative stress and positively feeding back RAGE expression. Angiotensin (ANGII) receptor 1
(AT-1) antagonists diminish RAGE expression and atherosclerotic lesion progression in animal
models of diabetes or hypertension. We aimed at evaluating the effects of chronic treatment of
advanced-glycated albumin (AGE-albumin) on the expression of mRNA involved in the
AGE/RAGE and ANGII/AT-1 axes in the aorta of dyslipidemic mice and the effect of the AT-1
inhibitor, losartan (LOS).
12-week old ApoE knockout mice kept on chow diet were divided into four groups: Control (C),
C+LOS, AGE-albumin (AGE), and AGE+LOS. Animals received daily intraperitoneal injection of
2mg of C or AGE-albumin, during 30 days. LOS was administered in water (100mg/dL). AGEalbumin was prepared by incubation with 10 mM glycolaldehyde and C- albumin with PBS alone,
during 4 days at 37°C. Biochemical analyses were performed using enzymatic kits. mRNA
expression was performed in the aortic arch by qPCR and Actb was used as housekeeping.
Results were compared by one-way ANOVA and Newman Keuls post test (mean±SE).
No difference among groups (mg/dL) was observed in baseline and final period regarding plasma
total cholesterol [C (n=20)= 471.5±24.2; C+LOS (n=20)= 459.2±19.1; AGE (n=20)= 490.8±22;
AGE+LOS (n=20)= 518±22)], tryglicerydes [(C= 115±5; C+LOS= 121±12; AGE= 116±10;
AGE+LOS= 135.5±8)], glucose [(C= 111±5; C+LOS= 102±3; AGE= 100±3.5; AGE+LOS= 111±6)]
and body weight (g) [C= 26±0.3; C+LOS= 25±0.4; AGE= 27±0.4; AGE+LOS= 26±0.4)]. Systolic
blood pressure (mmHg) [C (n=15) = 76±0.7; C+LOS (n=12) = 73±0.8; AGE (n=13) = 78±1;
AGE+LOS (n=15) = 74±1)] was reduced both LOS groups. Agtr1 mRNA was similar between C
and AGE, however it was 38% and 39% lesser in C+LOS and AGE+LOS groups (p<0.0001). Cybb
expression was 85% greater in AGE compared to C (p<0.04) and was not affected by LOS. Ager
and Tnf mRNA expression were 1.5-fold and 2.5-fold in AGE compared to C (p<0.01),

respectively, which were prevented by LOS.
Besides not changing NOX2 expression, LOS reduces AT-1, and diminishes RAGE and TNF
expression induced by AGE. This may contribute to prevent atherosclerosis development related
to AGE.
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LIPID SEGREGATION IN NON-FH FAMILIES WITH AUTOSOMAL DOMINANT
HYPERCHOLESTEROLEMIA
Abstract nr. 452
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Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Dyslipidemia,Familial Hypercholesterolemia,Genetics
Introduction- Autosomal dominant hypercholesterolemia (ADH) is a condition associated to
increased values of total cholesterol (TC) and early cardiovascular disease. Up to 60% of ADH
patients are not carriers of any defect in candidate genes (ADH-). The familial segregation and
hypercholesterolemia heritability in this subgroup of patients has been poorly studied.
Objective- To determinate the hypercholesterolemia inheritance pattern in ADH families without
any functional mutation in the genes LDLR, APOB, and PCSK9.
Material and Methods- 54 ADH- probands and 256 first-degree relatives were recruited at the Lipid
Unit of Hospital Universitario Miguel Servet of Zaragoza, Spain. Basal lipid profile and
anthropometric variables were obtained in all participants. Lipid profile was analyzed by HelixTree
software and genetic score compared by SPSS were used considering the possibility of the
existence of an allele (A) with dominant inheritance pattern. Age, sex, body mass index, apo E
genotype and Lipoprotein(a) were introduced as covariates.
Results- 169 subjects showed any type of dyslipidemia. In 31 HAD- families (N=173), TC and LDL
cholesterol showed a significant association with the “A” allele (p=5.19 x 10-9; and p=8.73 x 10-9,
respectively). Heritability was 0.38 for TC, 0.27 for LDL cholesterol. There was not any association
to triglycerides (TG) (p=0.49), HDL cholesterol (p=0.88). A total of 23 families were classified as
familial combined hyperlipidemia (FCH) families (N=137 subjects). The putative dominant allele
was associated with TC (p=1.70 x 10-7, heritability=0.30) and LDL cholesterol (p=3.33 x 10-8,
heritability=0.25). A recessive allele also contributed slightly to TC (p=0.0013, heritability=0.13).
HDL cholesterol and TG were associated with a presumed recessive allele (p=0.021,
heritability=0.006; and p=1.28 x 10-6, heritability=0.23, respectively). According to the genetic
score, 37.5% of TC, 15% of TG, and 33.9% of LDL cholesterol variations in this group of patients
were explained by this genetic model.
Conclusions: In HAD- families, TC and LDL cholesterol variation was explained in a high
proportion by an autosomal dominant inheritance pattern. These findings support the existence of

genetic loci, other than LDLR, APOB and PCSK9, as contributors to primary
hypercholesterolemias.
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Models based on the Framingham Offspring Study predict diabetes and cardiovascular disease
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Topic Epidemiology of CVD; The Risk Factor Concept
Keywords Cardiovascular Disease,Diabetes,Dyslipidemia
Our goals were to develop models for diabetes and cardiovascular disease (CVD) risk using data
from 3,188 men and women from the Framingham Offspring Study (cycle 6, mean age 58 years),
who had been followed for a median of 12.3 years, and were sampled at baseline after an
overnight fast.
We measured plasma or serum glucose, insulin, adiponectin, glycated albumin, C reactive protein
(CRP), standard lipids, small dense low density lipoprotein (sdLDL) cholesterol (C), lipoprotein (a)
or Lp(a), and apoA-I in HDL particles. We had information on body mass index, parental history of
diabetes, smoking, hypertension, use of hypertension medications, and use of statins, as well as
folowup information on the development of diabetes and CVD. All subjects with disease at
baseline were excluded. In both prediction models only those variables that provided significant
information in a stepwise logistic regression analysis were used to generate prediction models
based on calculation of areas under the curve and C statistics.
For the diabetes prediction model seven variables entered the model with p values < 0.05, and
provided an overall C statistic of 0.924: fasting serum glucose, body mass index, log adiponectin,
% log glycated albumin, parental history of diabetes, triglycerides, and use of cholesterol lowering
medications. All subjects had a 10 year of developing diabetes of 7.1%, while those with
prediabetes (fasting glucose 100 - 125 mg/dL) had a 21% risk. Follow-up data on CVD status for
1,083 men was used, of whom 207 (19.1%) developed CVD. For the CVD prediction model for
men the following seven variables entered the model with a p value of < 0.05 and provided an
overall C statistic of 0.73: age, blood pressure treatment, Lp(a), sdLDL-C, ApoA-I in large α-1
HDL, smoking, and diabetes. This model was significantly superior to a model using the standard
risk factors or one also using CRP (C statistic 0.68).
Our data indicate that fasting glucose, BMI, adiponectin, glycated albumin, parental history,
triglycerides, and statin use are all useful for diabetes risk, and that the measurement of sdLDL-C,
Lp(a), and apoA-I in HDL particles adds significant information about CVD risk.
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A comprehensive analysis of antigen presenting cell phenotype and kinetic of antigen
presentation in the aorta of atherosclerotic mice
Abstract nr. 454
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Topic The Pathogenesis of Atherosclerosis; Immunity, Inflammation, and the Endothelium
Keywords Animal model,Atherosclerosis,Immunity,Inflammation
Aims: The adaptive immune system plays a crucial role in atherosclerosis. Aortic antigen
presenting cells (APCs) are able to present antigen locally to antigen specific T cells but little is
known about the kinetic of this antigen presentation and the contribution of the different APC
subtypes. We have therefore performed a quantitative assessment of antigen presentation in
atherosclerotic vs wild type mice.
Methods: Flow cytometry in combination with the Ealpha (Eα)-GFP/Y-Ae system was employed to
profile APCs and to assess their antigen presentation capacity in vivo. The Eα-GFP/Y-Ae system
can identify antigen presentation in vivo through the ability of the Y-Ae antibody to recognize the
Eα peptide in the context of MHC (I-Ab). We studied the kinetic of antigen presentation in the
aorta, para-aortic lymph nodes and secondary lymphoid organs in 6 months old hyperlipidemic
apolipoprotein-E (apoE)-/- mice fed a chow or a high fat diet (HFD) vs control wild type C57B6L
mice.
Results: Y-Ae positive APCs were detectable in the spleen and aorta of both atherosclerotic and
control mice starting from 1h after Eα i.v. injection. The number of APCs was greatly increased in
the aorta of apoE-/- mice fed HFD. Plasmacytoid dendritic cells (pDCs) as well as monocytederived DCs (moDCs) subsets were the main subsets to expand in established atherosclerosis
showing enhanced Ag presentation capacity (23 and 20-fold increase, respectively).
Conclusions: This data demonstrate that the aorta is immunologically active and that aortic pDCs
as well as moDCs may play key role as APCs in vascular pathology.
Supported by the British Heart Foundation (PG/12/81/29897).
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MAJOR LIPOPROTEINS AND ACUTE ISCHEMIC STROKE SEVERITY AND IN-HOSPITAL
OUTCOME
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Background-aims: Previous studies reported controversial data regarding the relationship
between low-density lipoprotein cholesterol (LDL-C), triglyceride (TG), high-density lipoprotein
cholesterol (HDL-C) and non-HDL-C levels and acute ischemic stroke severity and in-hospital
outcome. We aimed to evaluate these associations.
Patients and methods: We prospectively studied 608 consecutive patients hospitalized for acute
ischemic stroke (39.5% males, age 79.1±6.6 years). Stroke severity was evaluated at admission
with the National Institutes of Health Score Scale (NIHSS). The outcome was evaluated with the
presence of functional dependency at discharge (i.e. modified Rankin scale 2-5) and with inhospital mortality. Fasting serum total cholesterol, TG and HDL-C levels were measured at the
second day of hospitalization and LDL-C levels were calculated using Friedewald’s formula.
Results: Patients with moderate/severe stroke (i.e. NIHSS≥5) had lower HDL-C levels than
patients with mild stroke (44±15 and 49±14 mg/dl, respectively; p<0.005) whereas other lipid
parameters did not differ between the 2 groups. In binary logistic regression analysis, independent
predictors of moderate/severe stroke were older age (odds ratio (OR) 1.045, 95% confidence
interval (CI) 1.008-1.084, p=0.017), higher glucose levels at admission (OR 1.006, 95% CI 1.0011.011, p=0.022) and lower HDL-C levels (OR 0.979, 95% CI 0.964-0.994, p=0.008). Patients with
dependency at discharge had lower TG levels than patients who were independent (115±59 and
128±56 mg/dl, respectively; p=0.037) whereas other lipid parameters did not differ between the 2
groups. Independent predictors of dependency were older age (OR 1.153, 95% CI 1.061-1.253,
p<0.001) and higher NIHSS at admission (OR 1.674, 95% CI 1.440-1.946, p<0.001). Lipid
parameters did not differ between patients who were discharged and those who died during
hospitalization. Independent predictors of in-hospital mortality were the presence of atrial

fibrillation (OR 3.147, 95% CI 1.106-8.958, p=0.032), higher diastolic blood pressure at admission
(OR 1.055, 95% CI 1.016-1.095, p<0.005) and higher NIHSS at admission (OR 1.158, 95% CI
1.105-1.214, p<0.001).
Conclusions: In elderly patients with acute ischemic stroke, low HDL-C levels at admission are
independently associated with more severe stroke whereas low TG levels appear to be related
with worse functional outcome.
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Redox Regulation of MKP-1 and the Functional Reprogramming of Monocyte-Derived
Macrophages by Metabolic Stress
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Author Asmis, Reto, University of Texas Health Science Center at San Antonio, San Antonio,
U.S.A.
Co-author(s) - Kim, Hong Seok
Co-author(s) - Tavakoli, Sina
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Rational: Diabetes promotes the S-glutathionylation, inactivation and subsequent degradation of
mitogen activated protein kinase phosphatase 1 (MKP-1) in blood monocytes, and hematopoietic
MKP-1-deficiency in atherosclerosis-prone mice accelerates atherosclerotic lesion formation (Kim
et al. PNAS 2012), but the underlying mechanisms were not known
Objective: To determine the mechanisms through which MKP-1 deficiency in monocytes and
macrophages promotes atherogenesis.
Methods and Results: Transplantation of MKP-1-deficient (MKPKO) bone marrow into LDL-R-/(MKP-1LeuKO) mice accelerated high fat diet (HFD)-induced atherosclerotic lesion formation.
After 12 weeks of HFD feeding, MKP-1LeuKO mice showed increases in lesion size in both the
aortic root and the aorta, despite reduced plasma cholesterol levels. Macrophage content was
increased in lesions of MKP-1LeuKO mice compared to mice that received wt bone marrow. After
only 6 weeks on a HFD, the in vivo chemotactic activity of monocytes was already significantly
increased in MKP-1LeuKO mice. Macrophages isolated from MKPKO mice showed impaired
autophagy, increased sensitivity to 7-ketocholesterol-induced apoptosis, and IL-4-induced M2
polarization of these macrophages was blocked. Importantly, macrophages in atherosclerotic
lesion of MKP-1LeuKO mice showed increased macrophage apoptosis and decreased autophagy.
Metabolic stress in vitro mimicked the functional phenotype of MKP-1 deficiency, and
overexpression of MKP-1 protected macrophages from metabolic stress-induced dysfunction and
reprogramming.
Conclusions: MKP-1 deficiency in monocytes promotes the functional reprogramming of
monocyte-derived macrophages. Loss of MKP-1 activity accelerates atherosclerotic lesion
formation by hyper-sensitizing monocytes to chemokine-induced recruitment, predisposing
macrophages to M1 polarization, impaired autophagy and oxysterol-induced cell death. Reduced
MKP-1 levels and activity in blood monocytes may therefore be a sensitive biomarker of increased
risk of atherosclerosis.
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Expression profile of adhesion and chemokine markers on monocyte subsets and their
association with atherosclerosis
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Background and Aims:Adherence of monocytes to the endothelium, their transmigration into the
arterial wall and differentiation into macrophages is an early, and ongoing, process in
atherosclerosis. Monocytes are heterogeneous, with three subsets recognised: classical,
intermediate and non-classical. Their individual contribution to plaque progression in humans is
unclear. Here we examine monocyte subset adhesion and migration profile in atherosclerosis.
Method:Blood samples were collected from controls and atherosclerotic patients. Lipid profiles
were measured and the expression of different adhesion and migration markers was assessed by
whole blood flow cytometry.
Results:Selectins, CD62L and CD44, were expressed highest on classical monocytes whereas the
integrins, CD11c and CD18, were highest on intermediate monocytes, except for CD11b which
was highest on the classical subset and CD49d which was equally expressed on both intermediate
and non-classical monocytes. The expression of CD11a and CD29 was similar for all three
subsets. The chemokine receptors, CCR2, CXCR2 and CX3CR2 were expressed greatest on the
classical monocytes. Though CX3CR1 expression was highest on the intermediates, and CXCR3
and CCR5 on classicals, they were minimally expressed by monocytes. For control donors, CD18
correlated with cholesterol levels, while CD49d correlated positively with ApoA1, and inversely
with ApoB/A, on intermediate monocytes. CD44 and CXCR2 both inversely correlated with HDL
levels on classical and intermediate monocytes. CX3CR1 correlated with ApoA1 on non-classicals
while CCR5 inversely correlated with HDL on classical monocytes. Compared with patients,
CD49d and CXCR2 expression was higher on all monocyte subsets of the controls. CCR2 and
CCR5, though minimally expressed, were higher on patient than control monocytes. CX3CR1 was
similarly expressed between control and patient monocytes.
Conclusion:While there are inherent differences in the ability of the individual subsets to adhere to
the endothelium, our results suggest that with increased cardiovascular risk, both the classical and
intermediate monocyte subsets have an increased capacity to enter the arterial wall. Given that
classical monocytes account for 80-90% of circulating monocytes and if, as in the mouse, CCR2
plays a key role in monocyte entry into the plaque, then classical monocytes may be the key
contributors to human atherosclerosis progression.

This work was supported by WMRF.
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Effect of long-acting nicotinic acid on apolipoprotein (a) turnover in hypertriglyceridemic patients
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Introduction: Lipoprotein (a) [Lp(a)] is an LDL particle covalently linked to an apolipoprotein (a)
[Apo(a)] secreted by the liver. Elevated Lp(a) plasma levels are associated with an increased risk
of coronary heart disease. Long-acting nicotinic acid (Niacin) is known to reduce circulating Lp(a)
levels but the exact mechanism(s) underlying this reduction remains unclear. We applied a novel
liquid chromatography tandem mass spectrometry (LC-MS/MS) methodology to study Apo(a)
kinetics with stable isotopes in hypertriglyceridemic patients treated with Niacin.
Methods: Eight male subjects (Age 48±12 years; Fasting TG>2 g/L; BMI 31.2±1.8 kg/m2) were
treated with Niacin in a 8-week crossover study. They received a primed infusion of [5,5,5-2H3]-LLeucine (10 µM/kg/h) for 14h. Blood samples were collected every hour and lipoproteins fractions
were separated by ultracentrifugation. Lipoprotein samples were reduced, alkylated, and trypsin
digested to generate peptide fragments. One peptide only found in the protease domain of Apo(a)
was selected for quantitation. Another peptide found in the repeated kringle IV2 domains of Apo(a)
was selected for apo(a) polymorphism assessment. The fractional catabolic rate (FCR) of Apo(a)
was calculated using a monocompartmental model using the VLDL-ApoB100 leucine maximal
asymptotic enrichment as precursor pool and FCR was considered equivalent to the fractional
synthetic rate (FSR). Statistical analyses were performed using the nonparametric Wilcoxon
signed-rank test.
Results: As anticipated, Niacin decreased plasma TG (-46%, p = 0.025) and raised HDLcholesterol (+19.5%, p=0.05), whereas Apo(a) plasma levels were decreased by 20% (54±15 vs.
43±14 nM, p=0.012). Apo(a) FCR and production rates were decreased by 37% (0.57±0.28 vs.
0.36±0.19 pool/day, p=0.012) and 50% (1.42±0.76 vs. 0.70±0.43 nmol/kg/day, p=0.012),
respectively. Noteworthy, the biggest changes in FCR were observed in patients carrying the
largest isoforms of Apo(a).
Conclusion: Our kinetic analyses indicate that Niacin had a strong impact on Apo(a) turnover
acting both on catabolism and synthesis.
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Exercise: Is more, better? Cardiorespiratory fitness and coronary artery calcification in a primary
prevention population
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Introduction:
Cardiorespiratory fitness is thought to be associated with lower cardiovascular disease and allcause mortality. Consequently, prevention advice has focused on “more is better.” Yet increased
atherosclerosis has been observed in endurance athletes. As such, we sought to further
investigate the relationship between exercise fitness capacity, as assessed by functional aerobic
capacity (FAC), and coronary calcification since little evidence exists.
Methods:
We retrospectively identified 2947 males from an executive health population without coronary
artery disease or beta-blocker use who underwent cardiorespiratory fitness and coronary artery
calcium (CAC) testing during preventive health assessment between 1995-2008. A log(CAC+1)
model normalized outcome distribution. FAC was based on indexed age- and sex-specific
metabolic equivalents on exercise testing and stratified into fitness quartiles: deconditioned
(FAC<=69%), below average (70-99%), above average (100-129%), and super conditioned
(>=130%). Data was analyzed using different age groups. Two-sample t-test, one-way ANOVA,
and Pearson Chi-Square tests analyzed interactions.
Results:
The mean age of the study population was 52.1 years. In all age groups, CAC was consistently
lowest in the “above average” FAC group, the reference group for comparison.
In age ≥60, there were no significant differences in log(CAC+1) values in all FAC groups. In those
<60, the deconditioned (p<0.0001) and super conditioned (p=0.0013) groups had significantly
higher log(CAC+1) values. Respectively, CAC scores were 95 and 133 (reference 54).
In age ≥50, all FAC groups of deconditioned (p=0.0051), below average (p=0.0161), and super
conditioned (p=0.0186), had significantly higher log(CAC+1) values. CAC scores respectively were
188, 140, and 203 (reference 125).
In age <50, only the deconditioned group had significantly higher log(CAC+1) with a value of 0.985
(p=0.0004). CAC score was 55 (reference 22).
Upon further age stratification, irrespective of FAC, those between 50-60 years had significantly

higher log(CAC+1) values as compared to the reference.
Figures show CAC and coronary calcification as a function of FAC by age groups.
Conclusions:
Our results suggest maximal exercise capacity may portend increased risk of atherosclerotic
burden in a reverse J-shaped relationship. Moderate conditioning appears most cardioprotective.
This merits further study to clarify and improve upon delivery of accurate health care advice.
Funding support:
Mayo Clinic
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Brown fat activation reduces hypercholesterolemia and protects from atherosclerosis
development
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Objective: Brown adipose tissue (BAT) has emerged as a novel player in lipoprotein metabolism.
In mice and men, BAT is activated via the β3-adrenergic receptor (β3-AR). Activated BAT
combusts high amounts of lipoprotein-derived triglycerides into heat, thereby lowering plasma
triglycerides and reducing obesity. However, the precise role of BAT in cholesterol metabolism and
atherosclerosis development remains unclear. The aim of this study was to investigate the effects
of β3-AR-mediated BAT activation on cholesterol metabolism and atherosclerosis.
Methods and results: Female APOE*3-Leiden.CETP mice, a well-established model for humanlike lipoprotein metabolism and atherosclerosis that unlike Apoe −⁄− and Ldlr −⁄− mice expresses
functional apoE and LDLR, were fed a Western-type diet and treated with the selective β3-AR
agonist CL316243 (3x 20 µg/week; subcutaneous) or vehicle for 10 weeks. β3-AR agonism
prevented total fat mass gain (-81%), without affecting lean mass, and increased energy
expenditure (+17%). These effects were accompanied by increased activation of existing BAT and
increased browning of white adipose tissue. BAT activation markedly decreased plasma
triglyceride (-54%) and total cholesterol (-23%) levels, both confined to a reduction in the (V)LDL
fraction. A similar lipid-lowering effect was observed after cold exposure (triglycerides -33%; total
cholesterol -28%). As a consequence, BAT activation markedly reduced atherosclerotic lesion
area (-43%) and the number of severe lesions (-39%) in the aortic root. Mechanistically, we
demonstrate, using glycerol tri[3H]oleate and [14C]cholesteryl oleate-double-labeled VLDLmimicking particles, that BAT activation enhances the selective uptake of fatty acids from
triglyceride-rich lipoproteins into BAT depots (+105-214%), subsequently accelerating the hepatic
clearance of the cholesterol-enriched remnants (+25%). These effects were dependent on a
functional hepatic apoE-LDLR clearance pathway as BAT activation in Apoe −⁄− and Ldlr −⁄− mice

reduced plasma triglyceride levels, but did not attenuate hypercholesterolemia and
atherosclerosis.
Conclusions: We conclude that activation of BAT is a powerful therapeutic avenue to ameliorate
hyperlipidemia and protect from atherosclerosis development. Moreover, we show the importance
of a functional hepatic apoE-LDLR clearance pathway, rendering Apoe −⁄− and Ldlr −⁄− mice less
appropriate models for studying the beneficial effects of BAT modulation on plasma cholesterol
metabolism and atherosclerosis development.
Funding: Netherlands Heart Foundation (2009T087), CardioVascular Research Netherlands
(CVON-GENIUS, CVON-ENERGISE).
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M2 macrophages are found in pathological intimal thickened strips and advanced plaques with
lipid uptake evident except in Perls regions
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Background: While M1 macrophages are pro-inflammatory and associated with atherosclerotic
plaque instability, M2 macrophages are considered athero-protective, found to reside distant to the
core, and take up minimal amounts of lipid. In particular, in an area of intraplaque haemorrhage,
M2 markers are found on Mhem macrophages which take up iron rather than lipid. As promotion
of an M2/Mhem form is considered a potential avenue to stabilize atherosclerotic plaques, a
clearer understanding of their distribution and function within the micro-regions of the plaque
needs to be acquired.
Aim: To determine the distribution of M2/Mhem macrophage markers within defined plaque
(sub)regions of the atherosclerotic plaque.
Method: Sections of human carotid plaques were stained by histochemical and
immunohistochemical techniques to define regions and identify cell subsets. Qualitative image
analysis was performed on high resolution scanned slides.
Results: The M2 markers (CD163 and CD206) and Mhem marker (ATF) were found in
pathological intimal thickened plaque sections where they could also be seen taking up lipid (as
evident by ADRP co-staining). They were also present in advanced plaques not only in the cap
but, contrary to the current consensus, in the core. Here they were present on foam cells
(ADRP+), including being co-located with cholesterol crystals. CD163+, CD206+ and ATF+ foam
cells (ADRP+) could be found in regions of intra plaque hemorrhage that were positive for
glycophorin A, but not Perls - where CD163+, CD206+ and ATF+ cells were instead laden with
iron. ATF, which is proposed to be specific for Mhem macrophages as it directs their
differentiation, was not restricted to iron laden cells but was also found in foam cells and in
macrophage sparse areas, such as the cap, co-locating with SMC. Neither M2 marker was
associated with plaque calcification.
Conclusion: The finding of M2 macrophages in the pathological intimal thickened sections, with
some staining for ADRP, suggests that M2 macrophages form early in the plaque, contributing to
formation of the core. The uptake of either lipid or iron by M2 marker+ macrophages suggests that
they may have diverse roles in the plaque, differentially impacting plaque stability.
This work was supported by WMRF.
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Effects of Selective Down-regulation of Apolipoprotein C-III by Antisense Oligonucleotides.
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Overproduction of Apolipoprotein C-III (APOC3) is the hallmark of hypertriglyceridemia. APOC3
is related to the serum accumulation of remnant lipoproteins by secreting triglyceride (TG) rich
lipoprotein (TRL) and inhibiting lipoprotein lipase (LPL). Furthermore it is recently reported that
loss-of-function mutation in APOC3 reduces risk of ischemic cardiovascular disease. Repression
of APOC3 expression can therefore be a reliable strategy for lowering plasma triglycerides levels
and prevention of atherosclerosis.
We have demonstrated that synthetic antisense oligonucleotides (ASOs) with unique modified
nucleic acids, 2’,4’-Bridged Nucleic Acids (2’,4’-BNAs), targeting APOC3 mRNA work as potential
inhibitors of APOC3. We thus here screened a number of ASOs targeting APOC3 mRNA to
identify more effective candidates. To further investigate the potential of these candidates that
showed attractive properties in vitro and in vivo, we directly compared them with conventional
fibrates. We weekly administered ASO subcutaneously or fenofibrate (FF) orally to mice fed on
western diet.
Through in vitro global screening, we found that ASOs shows high activity by targeting 3’UTR of
APOC3 mRNA. This region is important for mRNA to keep its stability and the result may be
attributed to this. A single administration (15 mg/kg) of ASOs targeting this site reduced hepatic
APOC3 mRNA significantly and enhanced post-heparin lipase activity in mice. One week after the
first administration, hepatic APOC3 mRNA was reduced by 60% in mice treated repeatedly with an
excess of FF (100 mg/kg/day) and PPARa-related genes also changed, while a single dose (15
mg/kg) of ASO selectively repressed APOC3 mRNA by 95% (Figure. 1). However, it is only in
ASO-treated animals that serum APOC3 levels were significantly suppressed. By HPLC analysis,
TRL subclasses decreased in ASO administrated group and its lipoprotein profile was similar to
that of FF administrated group.
This time, we demonstrated the potential of our ASO as a lipid-lowering drug. We are currently
conducting a longer-term study and working additional studies to find advantages of selective
Apoc3 inhibition on atherosclerosis formation.

Figure. 1 Hepatic Apoc3 mRNA levels
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Nanoparticle-mediated delivery of Pioglitazone ameliorates inflammation and inhibits
atherosclerotic plaque rupture in Apolipoprotein-E deficient mice
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Background—Inflammatory monocytes/macrophages produce various proteinases, including
matrix metalloproteinases, and degradation of extracellular matrix by these activated proteinases
weaken mechanical strength of atherosclerotic plaques, which results in a rupture of the plaque.
Peroxisome proliferator-activated receptor-gamma (PPARg) induce polarity shift of
monocytes/macrophages toward less-inflammatory phenotypes and has a potential to prevent
atherosclerotic plaque ruptures. Its clinical use, however, is hampered especially in cardiovascular
fields due to the adverse effects including heart failure. Therefore, we hypothesized that
nanoparticle-mediated delivery of low dose pioglitazone inhibits plaque ruptures without undesired
adverse effects.
Methods and Results—We used bioabsorbable poly-lactic-glycolic-acid (PLGA) as a carrier of
PPARg agonist, pioglitazone. Pioglitazone incorporated in PLGA were effectively delivered to both
circulating monocytes and aortic macrophages. Flow cytometric analysis of peripheral leukocytes
performed 2 days after a single intravenous administration of pioglitazone-NPs showed significant
change in peripheral monocyte polarity defined as Ly-6Chigh “inflammatory” monocyte count/Ly6Clow “non-inflammatory” monocyte count toward less-inflammatory direction. To examine
whether pioglitazone-NPs inhibit plaque rupture, we used apolipoprotein E-deficient (ApoE-/-) mice
fed with high-fat diet and infused with angiotensin II. Weekly injection of pioglitazone-NPs (7
mg/kg/week) for 4 weeks decreased buried fibrous caps, a surrogate marker of plaque rupture,
and increased fibrous cap thickness in brachiocephalic arteries (figure A). Plaque size and
macrophage accumulation were not affected. In contrast, control-NPs or daily oral pioglitazone
treatment (1mg/kg/day) had no significant effects. Nanoparticle-mediated delivery of pioglitazone
suppressed local MMP and cathepsin activities in the brachiocephalic arteries (figure B).
Pioglitazone-NPs also suppressed the expression of MMP inducer, extracellular metalloproteinase
inducer (EMMPRIN), in bone marrow-derived macrophages. Similarly, pretreatment with
pioglitazone-NPs resulted in significantly lower EMMPRIN expression in thioglycollate-elicited
peritoneal macrophages at both mRNA and protein levels. Oral treatment with pioglitazone
increased expression of the epithelial Na channel-gamma (ENaC-g), a key molecule causing

water retention by pioglitazone, in the kidney, whereas pioglitazone-NPs did not.
Conclusion—Nanoparticle-mediated delivery of pioglitazone inhibited macrophage activation and
atherosclerotic plaque ruptures in hyperlipidemic ApoE-/- mice. These results suggest a promising
strategy to prevent atherosclerotic plaque ruptures with a favorable safety profile.
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The effect of improving dietary quality on measures of vascular structure and function in a wellcontrolled population with diabetes
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The aim was to determine if increasing fruit (+1 serve; 150g/day), vegetable (+2 serves;
150g/day) and dairy (+1 serve; 200-250g/day) intake slows carotid intima media thickness (cIMT)
progression, compared to a control group continuing on their usual diet, in people with type 1 and
type 2 diabetes after 12 months. Secondary outcome measures were peripheral and central blood
pressure, augmentation index (AI) and pulse wave velocity (PWV).
A 12 month randomised controlled trial was conducted. The primary outcome was mean cIMT,
measured at baseline and 12 months using B mode ultrasound. Secondary outcomes were
peripheral and central blood pressure, AI and PWV, measured at baseline, 3, 6, 9 and 12 months.
Participants in the intervention group received dietary counselling from a dietitian at baseline, 1, 3,
6, 9 and 12 months and compliance was measured using a food frequency questionnaire
administered at baseline, 3 and 12 months. Data were analysed using mixed effect modelling.
Ninety- five participants completed the study. At baseline mean HbA1c was 7.2±1.4% and blood
pressure (127/71mmHg), total (3.5±0.9mmol/L) and LDL cholesterol (1.7±0.7mmol/L) were within
the recommendations as defined by the 2013 ESC/EASD guidelines and approximately 60% of
the cohort was taking an anti-hypertensive or lipid lowering medication. Vegetable (59g; 95% CI
25, 94g; p=0.001) and fruit (197g; 95% CI 130, 264g; p=0.0001) intake were increased at 3
months in the intervention group, compared to the control group. This increase was not maintained
at 12 months but intake increased overall in the cohort (fruit 53g/day; vegetables 17g/day; p<0.01).
An increase in dairy consumption was not achieved but yoghurt intake was higher in the
intervention group at 3 months (36g; 95% CI 6, 66g; p=0.02); this was not maintained at 12
months. At 12 months cIMT regressed (-0.01±0.04mm; p<0.001) with a greater effect in the
treatment group (-0.02±0.04mm vs. -0.005±0.04mm; p=0.045). Baseline HbA1c was an
independent predictor of cIMT change. There was no time by treatment effect for peripheral and
central blood pressure, AI or PWV.
Improving dietary quality in well-controlled people with diabetes may slow cIMT progression.
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Thread like structures in the vascular triad by ulstrasound.
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Vascular triad(Composite of internal juglar vein, brachio-cephalic vein, and subclavian vein) has
complex structure and is not easy to verify all the composite structures. Thoracic duct and external
juglar vein also drains into the subclavian vein. These veins are not given much attention during
the vascular study. We have observed multiple thread like structures in the vascular triad. The
thread like structures are thin and have thickness of about 100-200micron. These are observed in
the similar spots in the different patients. One found in the distal left subclavian vein is most
prominent. It is long thread like structure. It is at least longer than 1.3cm and about 100 to 300
micron in thickness. Echo reflection shows cord like structure with intermittent less echo dense
parts. Some portion shows dual line and looks echolucent and swollen. It is seen in the left
subclavian vein at the distal part before it drains into the brachiocephalic vein. The middle part is
severely oscillating with both ends not much moving. The main diffentiation is valves in the veins.
Each of these veins and ducts are known to have valves. Opening and closing of these valves are
quite different from the cardiac valves. Valve motion must be closely related to the vascular flow
which depends on the driving force of venous or lymph flow. Some thin thread like structure is still,
while some others show marked oscillation and dancing movement. It may give us a valuable
informations about the anatomy and functional characteristics of venous and lymph channels in
the vascular triad. It is intriguing to see whether there is difference in the specific cardiovascular
problems such as heart failure or pulmonary hypertension. It is also intriguing to know whether
some of these structures may have relationship to primo vascular system(J of Accupuncture and
Meridian Studies. 5(5):201-5,2012).
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Calcific aortic valve disease: is congenitally bicuspid calcification related to atherosclerosis?
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(Background) Recently, the number of adult patients with calcific aortic valve stenosis (AS) is
increasing in Japan. The etiology of the aortic valve calcification in the elderly is considered the
association with atherosclerosis. On the other hand, the cause of calcifying progression to AS
among congenitally bicuspid valve is unknown. This study aimed to clarify the factors of
progression of calcific AS comparing the morphology differences between age-related AS and
congenitally bicuspid AS. (Materials and Methods) The serial 625 aortic valves obtained by aortic
valve replacement for AS during recent 15 years in a single center were reviewed macroscopically
and histopathologically. (Results) AS by rheumatic origin were 294 valves. Cases of suspected
congenitally bicuspid AS valve were 126; 63 (50%) males, and age-related AS valve were 205; 95
(46%) males (p=0.520). Besides rheumatic AS valves, we compared AS valve morphology
between valves of congenitally bicuspid origin and of acquired AS. Mean age of congenitally
bicuspid AS: 63.0 ± 11.67 years, age-related AS: 75.7 ± 6.11 years (p0.0001). Age-related AS
valves showed macroscopic nodular calcification with mostly tricuspid cusps and cholesterol
crystal deposit microscopically. Calcification of age-related AS was more severe than congenitally
bicuspid. Congenitally bicuspid AS showed fibrous thickening of cusps with nodular calcification.
There was no significant difference of neovascularization and inflammatory cell infiltrations in
valves between age-related AS and congenitally bicuspid AS. Immunohistochemistry pattern for
osteopontin revealed no difference between age-related AS and congenitally bicuspid.
Complication of ischemic heart disease was seen in 84 cases of age-related AS (41.0%) and in 8
(0.6%) of congenitally bicuspid AS (p0.0001). (Conclusion) Patients with congenitally bicuspid AS
underwent surgery at a younger age than those with age-related AS because of valve deformity,
but not amount of calcification. Age-related AS showed more severe calcification with cholesterol
deposit and complication of coronary heart disease with high tendency. Neovascularization with
inflammatory change was not directly related to the amount of calcification of aortic valve. These
data showed no obvious relation of atherosclerosis to congenitally bicuspid AS.
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Regulation of activation of G6PD by SM22a ubiquitination modulates GSH homeostasis and cell
survival in VSMCs
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Apoptosis induced by oxidative stress is closely related to metabolic response during vascular
remodeling and atherosclerosis. The glutathione system removes excess hydrogen peroxide in an
NADPH-dependent, which reduces apoptosis. The main source of NADPH is the pentose
phosphate pathway (PPP), contributing to the maintenance of cardiovascular cell redox state and
contractility. Here, we showed that the expression and activity of Glucose-6-phosphate
dehydrogenase (G6PD), as a key enzyme in PPP, is promoted in PDGF-BB-induced proliferative
VSMC. PDGF-BB induced G6PD membrane translocation and activation in a SM22α
ubiquitination-dependent manner. The ubiquitinated SM22α interacted with G6PD, and mediated
G6PD membrane translocation. The activation of G6PD was verified by increased NADPH
production, contributing to GSH homeostasis and VSMC survival. The knockdown of SM22α or
mutation of SM22α K21R abolished the PDGF-BB-induced activation of G6PD. Furthermore, we
found that TRAF6 mediated SM22α K21 ubiquitination in a K63-linked manner upon PDGF-BB
stimulation. Knockdown of TRAF6 decreased the membrane translocation and activity of G6PD
induced by PDGF-BB, parallel with reduced SM22α K21 ubiquitination. Increased G6PD activity
facilitated VSMC viability via reduction of apoptosis through NADPH generation and GSH
homeostasis. In vivo study, we showed that the generation of NADPH induced by injury was
decreased in SM22α-/- mice carotid arteries, accompanied with reduction of G6PD activity,
resulting in increased cell apoptosis, which was reversed by transduction of SM22α WT but not
SM22α K21R mutant. In summary, we provide evidence that TRAF6-induced SM22α ubiquitnation
maintained VSMC survival through increases in G6PD activity and NADPH production. TRAF6SM22α-G6PD pathway is a novel mechanism by which SM22α provides a link between glucose
metabolism and VSMC survival, and plays an important role for vascular impair after injury and
plaque stability during development of atherosclerosis.
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The expression of apoptosis-related genes in arterial wall tissue may be used as molecular
characteristics of cellular senescence during atherogenesis. This study was undertaken to
estimate the the cellular composition and the expression of several apoptosis-related genes,
namely, CASP3, CASP9, ENO1, NTN1, NTN4, and UNC5A in unaffected intima of human aorta in
comparison with that in different types of atherosclerotic lesions.
Twenty-five autopsy samples of thoracic aorta were examined. This study demonstrated that the
expression of several apoptosis-related genes is changed in different types of atherosclerotic
lesions, but not in a unanimous way. The mRNA expression of CASP3 is steadily decreasing with
atherosclerosis progression, and that of ENO1 demonstrates the inverse trend. The expression of
CASP9, NTN1, and UNC5A demonstrated, in general, similar pattern, namely, the bell-shaped
relationship between gene mRNA expression and the type of atherosclerotic lesion with the
maximum observed in fatty streaks. Only one of tested genes, NTN-4, did not show any
relationship of its mRNA expression with atherosclerosis.
It is supposed that the most significant changes in cell composition of intima, namely, the increase
of proportion of cells of hematogenic origin in atherosclerotic plaques, and activation of pericytelike cells are accompanied by the corresponding changes in expression of CASP3, CASP9, ENO1
, NTN1, and UNC5A genes. The fall in CASP3, NTN1, and UNC5A expression may be associated
with the domination of necrotic processes and cell death in atherosclerotic plaques. So, the
changes in expression of apoptosis-related genes in human atherosclerotic lesions are rather
ambiguous. The introduction of modern technologies of next generation sequencing allowing
transcriptomic approach will provide a room for further comprehensive assessment of the role of
apoptosis in atherogenesis.
This study was supported by Russian Scientific Foundation, Grant no. 14-14-01038.
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Natural human apoA-I mutations L141RPisa and L159RFin alter HDL structure and functionality
and promote the development of atherosclerosis in mice
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Plasma levels of high-density lipoprotein (HDL) cholesterol in humans are inversely correlated
with risk for developing atherosclerosis and coronary artery disease. Apolipoprotein A-I (apoA-I) is
the main protein component of HDL and has been implicated in the majority of its atheroprotective
functions. Mutations in human apoA-I leading to low HDL cholesterol levels have been associated
with pathological phenotypes including premature atherosclerosis, corneal opacity and
amyloidosis. In the present study we investigated the effect of two naturally occurring apoA-I
mutations, L141R and L159R, in vivo by generating wild-type (WT) and mutant human apoA-I
transgenic mice in a mouse apoA-I deficient (apoA-I-/-) background. These mice, as well as
control mice (apoA-I-/-), were analyzed for abnormalities in their lipid and lipoprotein profiles, HDL
particle size, and functionality. Furthermore, the effect of these mutations on the development of
atherosclerosis was assessed following a 14-week high fat diet (n=14-25/group). The expression
of either apoA-I mutation resulted in markedly reduced serum apoA-I (less than 10% of WT apoAI), total and HDL cholesterol levels (~20% and ~15% of WT apoA-I, respectively). Moreover, both
mutants were characterized by the production of fewer and smaller spherical HDL particles with
preβ2 and α2, α3 electrophoretic mobility. Interestingly, HDL particles bearing the mutant apoA-I
forms exhibited attenuated anti-oxidative/anti-inflammatory properties as indicated by their inability
to prevent LDL oxidation, and by decreased activities of PON-1 and PAF-AH enzymes in vitro.
However, both apoA-I mutants demonstrated increased capacity to promote ABCA1-mediated
cholesterol efflux from macrophages and to induce endothelial cell migration. Finally, expression
of the human apoA-I L141R or L159R mutations in mice was associated with 3-fold increased dietinduced atherosclerosis compared to either WT apoA-I transgenic or apoA-I-/- mice. Overall, our
findings suggest that natural apoA-I mutations L141R and L159R have a strong impact on HDL
structure and functionality in vivo as well as on the predisposition to diet-induced atherosclerosis in
the absence of any other genetic defect.
Funding: The work was funded by a grant from the General Secretariat for Research and
Technology of Greece (ARISTEIA II Grant No 4220) to DK.
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Triglyceride-rich lipoproteins in chronic kidney disease patients with maintenance hemodialysis
treatment
Abstract nr. 470
Author HOMMA, KOICHIRO, Tokyo, Japan
Co-author(s) - Homma, Yasuhiko
Co-author(s) - Joe, Yoshizawa
Co-author(s) - Shingo, Hori
Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Chronic Kidney Disease,Lipids
Objective; Plasma triglyceride (TG) levels are high in chronic kidney disease (CKD) patients with
hemodialysis (HD) treatment. One of the atherogenic cause of hypertriglyceridemia is the increase
in TG-rich lipoprotein remnants, equivalent to remnant-like particle (RLP). We compared the
plasma levels ofTG, a representative indicator of TG-rich lipoproteins and RLP-cholesterol (C) and
TG / RLP-cholesterol (C) ratio between control subjects and CKD patients with HD to speculate
the atherogenesity of TG-rich lipoproteins in CKD patients with HD treatment. Materials and
Methods; Plasma lipid and apoprotein levels and TG / RLP-C ratio were compared between 49
CKD patients with HD and 627 control subjects. Control subjects were separated into 4 subgroups
from highest TG group to lowest TG group. RLP-C and apolipoproteins were measured with
immunoprecipitation method and turbidimetric immunoassay, respectively. Comparison was also
made between HD patients and age-, sex-, and plasma TG level- matched control subjects.
Results; Plasma TG levels were 107±70 (mean±S.D.) mg/dL in HD patients and 115±72 mg/dL in
control subjects. Plasma RLP-C levels were 6.7±4.5 mg/dL in HD patients and 4.6±3.5 mg/dL in
control group (p<0.0001). RLP-C levels decreased in descending order from highest TG group to
lowest TG group in control subjects. RLP-C levels were higher in HD patients than those in control
subjects with plasma TG levels lower than 150 mg/dL (p<0.0001). TG / RLP-C ratios were 19.0 ±
12.0 in HD patients and 25.9±9.5 in control subjects (p<0.0001). These ratios were significantly
lower in HD patients than in all 4 TG subgroups. The comparison between HD patients and age-,
sex-, plasma TG-matched control subjects showed the same results. Conclusions; Plasma RLP-C
levels were high and TG / RLP-C ratio was low in CKD patients with HD treatment. These findings
indicated that total plasma TG-rich lipoproteins levels were not increased but the distribution of
plasma TG-rich lipoproteins skewed to remnant fractions in CKD patients with HD treatment.
Therefore, plasma TG-rich lipoproteins seemed to be more atherogenic in those patients.
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RELATIONSHIP HORMONES OF ADIPOSE TISSUE IN LIPID AND CARBOHYDRATE
METABOLISM FOR MEN WITH CORONARY ATHEROSCLEROSIS
Abstract nr. 471
Author Polonskaya, Yana, Institute of Internal and Preventive Medicine SB RAMS, Novosibirsk,
Russia , Novosibirsk, Russian Federation
Co-author(s) - Kashtanova, Elena
Co-author(s) - Stakhneva, Ekaterina
Co-author(s) - Ragino, Yuliya
Co-author(s) - Kurguzov, Alexey
Co-author(s) - Murashov, Ivan
Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Atherosclerosis,Lipids,Lipoproteins,Metabolism
In recent time there have been studies about the effects of the hormones of adipose tissue on the
cardiovascular system. Research in this area are numerous, but the results are inconsistent.
Aim: to study relationship hormones of adipose tissue in lipid and carbohydrate metabolism in
patients with atherosclerosis and coronary heart disease (CHD).
Materials and methods: the study included 104 men, average age 60,74±8.1 years, who were
divided into control (no CHD) and the main group with angiographically verified coronary
atherosclerosis and CHD. All serum samples were determined by the concentration of
adiponectin, leptin, resistin, malondialdehyde (MDA); the resistance of low density lipoprotein
(LDL) to oxidation, total cholesterol (TC); cholesterol high-density lipoprotein (HDL), cholesterol
low-density lipoprotein (LDL ), triglycerides (TG); apoliproprotein A1 (apoA1), apolipoprotein B
(apoB), lipoprotein(a) (LP(a)), glucose (GLU); levels of C-peptide and insulin.
Statistical analysis was performed in licensed version of the program SPSS (13.0).
Results: in men with coronary atherosclerosis, compared with the control group, from the study of
complex hormones of adipose tissue, lipid-of lipoprotein and carbohydrate biomarkers in the blood
was the elevated resistin, LDL cholesterol, TG, apoB, LP(a), C-peptide and reduced HDL and LDL
resistance to oxidation. When studying the relationship between hormones of adipose tissue with
lipid and carbohydrate metabolism were identified relationship between levels of adiponectin with
such indicators as leptin, cholesterol HDL, apoa, insulin and C-peptide; resistin with apoE, with
UPS; leptin with TG and glucose (p<0.01). When studying the relationship of lipid and
carbohydrate metabolism were identified communication glucose with such indicators as HDL
cholesterol, LDL and TG (p<0.01) and ApoB (p<0.05). The relationship with body mass index
(BMI) was determined for C-peptide, insulin, leptin (p<0.01), LP(a) and HDL (p<0.05).
Conclusion: our data suggest a link between hormones of adipose tissue with lipid, carbohydrate
metabolism and the development of coronary atherosclerosis.
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Mast cell mediated neutrophil influx enhances plaque progression
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Activated mast cells have been identified in atherosclerotic plaques and have previously been
established to promote plaque progression and destabilization. As mast cells have the ability to
release chemokines that mediate leukocyte fluxes, we propose that activated mast cells play a
pivotal role in leukocyte recruitment during atherosclerosis.
Western-typediet fed B cell deficient apoE-/-muChain mice, which lack endogenous IgE, were
systemically challenged with IgE or PBS to induce mast cell activation during atherosclerotic lesion
development. Mast cell activation in the aortic root was indeed significantly enhanced after IgE
treatment (control: 35.2 ± 3.9% versus IgE: 48.2 ± 3.4%, *P<0.05) and we observed a concomitant
increase in plaque size (control: 2.0 ± 0.2*105 µm2 versus IgE: 2.8 ± 0.3*105 µm2, P=0.05).
Intriguingly, a striking increase in the amount of perivascular neutrophils was observed in the IgE
treated mice (control: 57.6 ± 10.6 neutrophils/mm2 tissue; IgE: 183.0 ± 38.7 neutrophils/mm2
tissue; *P<0.05). In order to investigate whether activated mast cells can directly attract
neutrophils, we injected C57Bl/6 or mast cell deficient Kit(W-sh/W-sh) mice intra-peritoneally with
the mast cell activator compound 48/80. Mast cell activation led to a massive neutrophil influx into
the peritoneal cavity (controls: 1.0 ± 0.6 versus compound 48/80: 5.1 ± 0.7, in fold change,
**P<0.01), while neutrophil numbers in mast cell deficient mice remained unaffected (controls: 1.0
± 0.3 versus compound 48/80: 1.0 ± 0.2, P=NS). Furthermore, the newly recruited neutrophils
were particularly CXCR2+ and/or CXCR4+. Interestingly, mast cells have been shown to secrete
the CXCR2 and CXCR4 ligands CXCL1 and CXCL12, respectively. In vitro, supernatant of
activated mast cells caused a 3-fold increase in neutrophil migration (32.3 ± 4.7*103 versus 11.6 ±
2.5*103 neutrophils after stimulation with control supernatant, **P<0.01), which was seen to be
inhibited by anti-CXCR2 (18.8 ± 2.2*103 neutrophils,*P<0.05), but not by the CXCR4 receptor
antagonist AMD3100 (24.8 ± 6.9*103 neutrophils, P=NS).
In this study we demonstrate that chemokines, in particular CXCL1, released from activated
perivascular mast cells induce neutrophil recruitment to the atherosclerotic plaque, thereby
aggravating the inflammatory response which may further enhance atherosclerotic lesion

progression and destabilization.
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Predicting the Presence of a Mutation Resulting in Familial Hypercholesterolemia - Development
and Validation of a Prediction-model in 64,000 Subjects
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Introduction
Familial hypercholesterolemia (FH) is a hereditary disease that warrants early diagnosis to prevent
premature cardiovascular disease (CVD). A definitive diagnosis is made by identification of a
causal mutation. However, DNA analysis is costly and careful selection of subjects for molecular
testing is important. Unfortunately, the accuracy of current selection criteria is poor, especially in
young subjects. We therefore developed and validated a model to predict the presence of an FH
causing mutation in persons referred by general practitioners.
Methods
All participants in the Dutch FH screening program from 1994-2014 were included in the
development cohort. The validation cohort consisted of consecutive patients, suspected for FH,
attending the outpatient lipid clinic in Saguenay (Quebec) from 1993-2014. Cross-sectional data
was available on medical history, lipid profile and DNA analysis. Multivariable logistic regression
analysis was used for model development. The primary outcome was the presence of a
deleterious FH mutation.
Results
The development cohort comprised 25,809 FH patients and 38,297 unaffected relatives. Our final
model included age, gender, levels of LDL-cholesterol, HDL-cholesterol and triglycerides, history
and age of CVD, use of statins, smoking, alcohol, and presence of hypertension. The area under
the receiver operating characteristic curve (AUC) was 85.2% (95% CI: 84.9 - 85.5). The calibration
slope was 1.02 (1.00 is optimal). In the validation cohort (718 FH patients and 881 unaffected
persons), the AUC was 97.3% (95%CI: 96.7 - 97.8%) and the calibration slope 1.00. The
performance of the model can be illustrated by selecting subjects with a predicted probability of
30% or lower. This would identify 87.0% of all unaffected subjects, and avoid testing in 46.1% of
the population.
Conclusion
Our model showed good discrimination and calibration upon internal and external validation. We

expect our model to be specifically of added value for young persons, since LDL-C and age are
used as continuous predictors. The equation will be available for smartphone and on internet,
which might aid physicians to decide which patients to be referred for molecular testing.

Calibration plot of the final model in the derivation cohort (left) and validation cohort (right)

Receiver under the operating characteristic curve of the final model in the development cohort
(blue) and validation cohort (red)
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Palmitate drives HCASMC to increase intracellular fat, oxidative stress and inflammation
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Background: Palmitate is a major circulating saturated free fatty acid (FFA) that accounts for
≈30% to 40% of serum FFAs. In vitro studies show that palmitate induce atherogenesis by
promoting endothelial dysfunction. Although the effects of palmitate on vascular smooth muscle
cells have been evaluated in a few studies, their direct effect on migration, proliferation, oxidative
stress and inflammation are not fully understood. This study examined the effect of palmitate on
human coronary artery smooth muscle cells (HCASMC) dysfunction.
Methods and results: An in vitro wound-healing assay indicated that palmitate decreased
HCASMC migration. Dose-response (2,5 μM -100 μM) studies showed a significantly decrease of
cell migration from 25 μM to 100 μM at 8h (-20% to -35%; p<0.05) and time-course experiments
(0-24h) showed a significantly decrease from 2h at 50 μM (p<0.05). The BrdU incorporation
indicated that palmitate decreased HCASMC proliferation in a dose-response from 25 μM to 200
μM (p<0.05). Intracellular reactive oxygen species (ROS) was examined after incubation with 2’,7’dichlorodihydrofluororescein diacetate (DCFH-DA), previous treatment of the cells with palmitate
(0.5 μM to 100 μM) for 24 h. Results showed that palmitate increased ROS levels in a dosedependent manner from 10 μM to 100 μM (p<0.05). In addition, palmitate increased intracellular
lipid droplets in HCASMC by means of nile red-stained cells in a dose-dependent manner from 25
μM to 100 μM (p<0.05). Real-time PCR examination demonstrated that palmitate leaded to a
significant increased of the proinflammatory MCP1 gene, with the maximum increased at 100 μM
(p<0.05) at 24h. Finally, we showed by western blot that palmitate increased the active form of the
proinflammatory nuclear transcription factor NFkB and the oxidative stress sensor Nrf2.
Conclusion: These findings indicate that palmitate might be critically related to HCASMC
dysfunction by slowing cell migration and proliferation and inducing lipid-laden cells, oxidative
stress and inflammation through activation of NFkB and Nrf2 transcription factors. This could
represent another way by which to explain how palmitate exerts their proatherogenic properties.
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An epigenome-wide association study of prenatal famine identifies early gestation as critical
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Adverse exposures during critical periods of prenatal life have been linked to an increased
cardiovascular risk in adulthood. Animal studies implicated that epigenetic mechanisms including
DNA methylation mediate this relationship. In human studies, differential DNA methylation had
been reported for various adverse prenatal conditions, but studies systematically investigating the
whole pregnancy and its critical periods to nutritional exposures are currently lacking. Therefore,
we undertook an epigenome-wide association study (EWAS) of prenatal exposure to the Dutch
Famine.
We used the quasi-experimental setting of the Dutch Famine of 1944-45 to evaluate the impact of
famine exposure during specific 10-week gestation periods or during any time in gestation on
genome-wide DNA methylation levels at age ~59 years. DNA methylation was assessed using the
Illumina 450K array in whole blood among 348 individuals with prenatal famine exposure and 463
time- or sibling-controls without prenatal famine exposure. Famine exposure during gestation
weeks 1-10, but not weeks 11-20, 21-30 or weeks 31 to delivery, was associated with an increase
in DNA methylation of CpG dinucleotides cg20823026 (FAM150B), cg10354880 (SLC38A2) and
cg27370573 (PPAP2C) and a decrease of cg11496778 (OSBPL5/MRGPRG) (P<5.9x10-7, PFDR
<0.031). There was an increase in methylation of TACC1 and ZNF385A after exposure during any
time in gestation (P<2.0x10-7, PFDR=0.034). These changes represent a shift of 0.3-0.6 standard
deviations and persisted after adjustment for SES, smoking, and diet. The CpG dinucleotides are
linked to genes involved in growth, development, and metabolism.
Our EWAS point to early gestation and not mid or late gestation as the critical time-period for adult
DNA methylation changes in whole blood after prenatal exposure to severe under nutrition.
Prevention strategies should consider early gestation to reduce the burden of cardiovascular
disease.
Funding: U.S. National Institutes of Health and EU 7 th Framework Program.

Subdivision 4. Not applicable. Abstract matches with track c
Presentation Preference Oral presentation
Additional information

ENDOTHELIAL ACTIVATION DURING CARDIAC SURGERY IN ATHEROSCLEROTIC
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Background: The endothelium is a recognized key player in vascular homeostasis and its
dysfunction is one of the main feature characterizing atherosclerosis. Different mechanisms can
induce endothelial dysfunction and, between them, oxidative stress plays a pivotal role. During
coronary artery bypass surgery a considerable damage affects vascular endothelium.
In endothelial cells the predominant cyclooxygenase (COX) dependent prostanoid is prostacyclin
(PGI2), which is a vasodilating agent, antagonist of the vasoconstrictor thromboxane (TXA2),
mainly produced by platelets.
Aim: to assess in vivo prostacyclin production by vascular endothelium in patients undergoing
coronary bypass surgery in relation to oxidative stress.
Material and methods: In this study 28 consecutive patients treated with enteric coated 100 mg
aspirin once-daily (od) undergoing elective coronary artery bypass graft surgery (CABG) were
enrolled. After surgery they were randomized to different enteric coated aspirin regimens: 100 mg
od (n=9), 100 mg twice a day (bid) (n=10), 200 mg (n=7) od. Endothelial activation (2,3-dinor-6keto-PGF1α (PGI-M), the urinary PGI2 metabolite), oxidative stress status (urinary 8-iso
prostaglandin F2α (8-iso PGF2α)) and systemic TXA2 biosynthesis (urinary 11-dehydrothromboxane B2 (11-DH-TXB2)) were assessed before and 5 days after cardiac surgery.
Results: After cardiac surgery we evidenced increased levels of both 8-iso PGF2α (+67.9 pg/mg
creatinine [32.8-103.1] mean [interquartile range]) and 11-DH-TXB2 (+84.4 pg/mg creatinine [8.7126.1]) and a burst of PGI2 (+210.7 pg/mg creatinine [108.4-313.0]); p<0.001 for all. Even if the
increment of PGI-M was lesser in the 200 mg od group than in the other groups considered
(Figure 1), no significant effect of the type of treatment was evidenced (p=0.3925). Furthermore,
positive correlations between the increase of PGI-M levels during surgery and 8-iso PGF2α
(r=0.474, p=0.01) and 11-DH-TXB2 (r=0.417, p=0.03) were found.
Conclusions: Our data show that cardiovascular surgery induces an increase of oxidative stress

and of systemic TXA2 production which are associated with endothelial activation and prostacyclin
synthesis. The increase of prostacyclin, aimed to counteract the vascular damage, should be
taken into account during the treatment with COX inhibitor agents.

Figure 1. Increment in PGI-M concentrations in the three studied groups after surgery
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Proprotein convertase subtilisin/kexin type 9 (PCSK9) is a crucial protein in LDL (LDL)
metabolism by virtue of its pivotal role in the degradation of the LDL receptor. Mutations in the
PCSK9 gene have previously been found to segregate with autosomal dominant familial
hypercholesterolemia (ADFH). In this study, DNA sequencing of the 12 exons of the PCSK9 gene
has been performed for a Omani Arab subject with a clinical diagnosis of familial
hypercholesterolemia where mutations in the LDL-receptor (LDLR) and APOB genes (screened
for the common Arg3527Gln and Arg3558Cys mutations) have been excluded. One novel
missense mutation was detected in the exon 7 of the PCSK9 gene in the subject. The subject was
found to be heterozygote for Val333Asp. Using an array of in silico tools, we have investigated the
effect of the above mutation on different structural levels of the PCSK9 protein to show that the
mutation possibly destabilizes the hydrophobic core of the region of PCSK9 involved in binding to
EGFa domain of LDLR, thereby increasing the affinity of the convertase towards LDLR. Mutations
occurring in the exon 7 of PCSK9 are rare; therefore, this study not only reports a novel rare
mutation in the PCSK9 gene but also delineates a step by step strategy, employing which is the
effect of a new mutation that can be appraised on protein structure specifically pertaining to
PCSK9 and similar proteins.
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Oleacein. Translation from Mediterranean diet to protection of atherosclerotic plaque.
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Oleacein is one the most abundant compound of phenolic fraction of extra virgin olive oil. Taking
into account anti-oxidative and anti-inflammatory effects of oleacein, we examined its potential
influence on the stabilisation process of carotid plaque ex vivo. A direct effect of oleacein on the
macrophage phenotype were also evaluated.
The effect of oleacein on MMP-9, MMP-9/NGAL, IL-10, HO-1 and HMGB1 secretion from human
carotid atherosclerotic plaques obtained from TIA patients were measured by ELISA assays. The
expression of CD 163 and IL-10 in macrophage cells was determined by Flow Cytometry. The
expression of CD163 receptor was confirmed by Real-time quantitative RT-PCR.
We have shown that oleacein in dose-dependent manner (from 5 to 20μmol/L) significantly
decreases secretion of proteases, such as MMP-9 and complex MMP-9/NGAL as well as HMG1
and TF by the plaque stimulated by LPS. At the same time we observed increase IL-10 and HO-1
secretion. Complexes of oleacein with hemoglobin and haptoglobin 1-1 and 2-2 stimulate the
expression of CD163 macrophage scavenger receptor and IL-10. This process can lead to
changes macrophage phenotype cells from pro-inflammatory M1 to anti-inflammatory M2.
Oleacein may play significant role in the stabilization of human carotid plaque and could be
potentially useful in the reduction of the risk of ischemic stroke.
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The risk factors for essential hypertension development in adult Caucasians of Polish origin
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Essential hypertension (EH) is a major risk factor for cardiovascular diseases. EH is a
multifactorial disease caused by environmental, metabolic and genetic factors. It is also
considered as a polygenic syndrome and various genetic variants have been reported to be
significantly associated with hypertension in different populations, indicating that gene-gene and
gene-environment interaction may be of great importance. The aim of the present study was to
assess the impact of obesity and polymorphisms in ACE and eNOS genes on essential
hypertension development in adult Caucasians of Polish origin. For the study 1 027 unrelated
adults, aged 45.5 ± 13.6 years, were consecutively recruited on the basis of clinical investigation.
Exclusion criteria from the study were as follows: acute endocrine dysfunction, chronic kidney or
liver diseases, alcoholism. The study protocol was approved by the local ethics committee. Among
the hypertensive participants, almost 70% were obese (BMI ≥30), as opposed to 36% of the obese
participants in the normotensive group (p< 0.0001). In the total number of subjects the frequency
of hypertension was significantly higher in males than in females and males compared to females
had an 77% higher chance (OR=1.77; 95 % CI = 1.36 - 2.30) of having hypertension. Smoking at
any time increased the risk of hypertension, and former smokers were more likely to be
hypertensive than current smokers. Genetic variants of ACE and eNOS gene were not associated
with an increased prevalence of hypertension. All studied subjects, both with and without the risk
alleles, were at significantly increased risk for hypertension as indicated by obesity, male sex or
nicotine smoking, and the influence of these factors on hypertension development is much
stronger than the influence of candidate genes. In conclusion, the results of the present study
strongly indicate that obesity, nicotine smoking, and male sex, but not genetic variations
significantly enhance the risk of hypertension in adults in the Polish population.
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Different Associations of Serum proBDNF and BDNF with Lipid Profiles in Male and Female
Chinese Han Adolescents
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As one member of the neurotrophic family, brain-derived neurotrophic factor (BDNF) has been
suggested by previous studies to play a role in glucose and lipid metabolism. However, this role
has not been specified and its mechanism has not been elucidated yet. To explore the specific
effect on and mechanism of the role of BDNF in lipid metabolism, 56 health young subjects (22.89
± 1.80 years, 27 males and 29 females) were enrolled and given a wash-out diet of 30.1% fat and
54.1% carbohydrate for 7 days. Twelve-hour fasting venous blood was collected after the diet.
Serum levels of precursor of BDNF (proBDNF) and BDNF were measured by enzyme-linked
immunosorbent assays. Serum levels of glucose, triglycerides (TG), total cholesterol (TC), high
density lipoprotein cholesterol (HDL-C), low density lipoprotein cholesterol (LDL-C) and
apolipoproteins (Apo) A-I and B100 were analyzed by routine methods. The results showed that
proBDNF was positively associated with TG (r = 0.289, p = 0.04) and BDNF with TG (r = 0.464, p
= 0.001) as well as insulin (r = 0.307, p = 0.028) in the whole study population. When gender was
taken into account, proBDNF was observed to be positively associated with TG (r=0.488,
p=0.018), TC (r = 0.58, p = 0.004), LDL-C (r = 0.646, p = 0.006) and ApoB100 (r = 0.567, p =
0.005), and BDNF with TG (r = 0.663, p = 0.001) and insulin (r = 0.452, p = 0.03) in the male
subjects. Meanwhile, only proBDNF was found to be negatively associated with ApoA-I (r = -0.492,
p = 0.008) in the female subjects. These results suggest that serum proBDNF and BDNF may be
associated with lipid profiles differently in male and female adolescents. The association of serum
BDNF levels with the concentration of serum TG may be through the action of insulin.
The study was supported by the Open Program from State Key Laboratory of Oral Diseases
(Grant No. SKLODOF2014OF03). Dr. Ding Zhi Fang is the recipient of the grant.
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Background: Macrophages are heterogeneous in morphology and function and this heterogeneity
has been evidenced in homeostatic and pathological conditions. In particular, heterogeneity has
been described in atherosclerotic lesions where distinct macrophage subsets may drive plaque
progression, stability and even regression. Tissue macrophages are not easily obtained and
blood-derived monocytes are usually accepted as a good surrogate of macrophages infiltrating
tissues. We previously reported that human macrophages spontaneously differentiated from
monocytes (MDMs) show two dominant and distinct morphotypes (spindle and round) co-existing
in the same culture.
Aim: To delineate the proteomic profile of the distinct MDM morphotypes spontaneously
differentiated in vitro.
Methods: Mononuclear cells were isolated from venous blood of healthy donors by Ficoll-Paque
Plus, plated in DuplexDish50 and cultured in medium 199 supplemented with 10% autologous
serum. At the 7th day, MDMs were fixed and singly dissected by means of a laser capture
microdissection system (PALM MicroLaser, Zeiss). Proteins were extracted from 6000
cells/morphotype, digested and qualitatively and quantitatively compared using a label-free mass
spectrometry-based method.
Results: One hundred-thirty two proteins were identified. Among them, 28 were more abundant in
round and 28 in spindle MDMs. In detail, spindle MDMs were characterized by the increase of
several proteins belonging to the Rab family, small GTPases that regulate the formation, transport,
tethering, and fusion of vesicles with membrane. In round morphotypes, we have detected the
abundance of proteins involved either in the clearance of apoptotic cells, as transglutaminase 2, or
in the lipid transport (fatty acid binding protein 4, FABP4). The increase of FABP4 was also
detected in macrophage matured with M-CSF and activated with IL-4, a condition that triggers a
polarization toward a non-inflammatory phenotype. In addition, heat shock proteins that are
involved in the protection against stress condition were more abundant in round MDMs.
Conclusions: The proteome of the two dominant and distinct MDM morphotypes shows distinctive
traits. In particular, the profile of round MDMs is reminiscent of an anti-inflammatory and reparative

phenotype. Results may be useful to focus on macrophage heterogeneity in health and disease
and to address the effects of environmental challenges and pharmacological treatments.
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TWEAK/Fn14 interaction increases NAPDH Oxidase activity and oxidative stress in macrophages
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Aim:Interaction of Tumor necrosis factor-like weak inducer of apoptosis (TWEAK, Tnfsf12) with
its sole receptor, fibroblast growth factor-inducible 14 (Fn14), regulates vascular damage through
different mechanisms such as inflammation. Nonetheless, no study regarding TWEAK and
oxidative stress has been performed so far, even though oxidative stress is a key player involved
in atherosclerosis development.
Methods and Results: We found that TWEAK, along with its receptor Fn14, are mainly expressed
in areas of human advanced atherosclerotic plaques characterized by extensive macrophage
infiltration and nicotinamide adenine dinucleotide phosphate (NADPH) oxidase subunits
expression (p22phox and Nox2), suggesting a possible link between TWEAK an oxidative stress.
A positive correlation between TWEAK mRNA levels and NADPH oxidase activity (r=0.282;
p<0.01) was observed in human peripheral blood mononuclear cells from human asymptomatic
subjects (N=152). We demonstrated in murine macrophages RAW 264.7 that TWEAK promotes
reactive oxygen species (ROS) production and NADPH oxidase activity in a dose-dependent
manner. Cellular redox status was further unbalanced after TWEAK stimulation since it promoted
intracellular glutathione (GSH) depletion (7.8±0.3 vs 1.5±0.5 nmoL/mg protein; p<0.001). We
mechanistically showed the implication of the TWEAK-Fn14 axis in oxidative stress since genetic
silencing of Fn14 or the NADPH oxidase catalytic subunit Nox2 abrogates induction of ROS
mediated by TWEAK. Furthermore, we described that small G protein Rac1 activation mediates
the downstream effect of TWEAK on oxidative stress. We finally moved to an in vivo murine model
to demonstrate the major role of TWEAK in oxidative stress. Genetic deletion of TWEAK under an
ApoE -/- background reduced a ~50% the number of DHE positive macrophages.
Conclusions: TWEAK regulates vascular damage by stimulating ROS production dependent on
Nox2 activity. These new insights into TWEAK/Fn14 axis underline their potential use as
therapeutic targets in atherosclerosis.
Funding support: This work was supported by Fondo de Investigaciones Sanitarias (Programa I3SNS to LB-C) and Instituto de Salud Carlos III (PI13/00395; RETICS RD12/0042/0038).
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Elementary Flux Mode analysis: a novel mathematical approach for metabolic pathway analysis
to gain insight in gene-metabolite interactions
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Blood metabolite profiles are thought to reflect the interaction of an individual’s genes with his/her
environment and thus provide additional insight in the aetiology of metabolic and cardiovascular
disease. Genome-Wide Association Studies (GWAS) of metabolite levels have led to the
discovery of many novel genes and loci, that have yet to be fully interpreted for their role in
complex disease.
Here, we propose Elementary Flux Mode (EFM) analysis as a novel approach to assist in the
functional interpretation of GWAS results on metabolomics data. EFM analysis consists of
enumerating the complete set of steady state fluxes that are possible in a metabolic network.
EFMs therefore represent mathematically defined pathways. We validated the potential of EFM
analysis using known genetically determined metabotypes (GDMs) concerning amino acid
metabolism in humans from the OMIM and GWAS catalogue database. We performed EFM
analysis on a condensed version of the genome-scale stoichiometric model (GSMM) of the
hepatocyte developed by Gille et al. (2010).
The resulting model yielded 8.5∙10^9 EFMs that were involved in the degradation, synthesis or
conversion of amino acids. Subsequently, for each reaction and amino acid, we determined the
essentiality of that reaction in the metabolism of the amino acid by counting the number of EFMs
that both contained the reaction and were involved in the conversion of the amino acid. Comparing
these results with the selected GDMs, we found that the known genotype-metabotype
relationships could be predicted with a high degree of accuracy (ROC curve AUC=0.93). In
contrast, a more traditional prediction based on co-occurrence of the gene and metabolite in
KEGG pathway gene sets had a low degree of specificity and was less accurate (AUC=0.79).
In conclusion, we present a novel strategy for analysing metabolomics GWAS using a Systems
Biology approach. A workflow has been developed to 1) compute the EFMs in a GSMM, 2) map
GWAS results to the EFMs, and 3) visualise enriched EFMs. Our approach integrates GWAS with
mathematical models of human metabolism and has the potential to provide new mechanistic

insights into the causes of metabolic and cardiovascular disease.
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PCSK9 predicts coronary artery calcification in asymptomatic familial hypercholesterolemia
patients
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Rationale: PCSK9 inhibition is a novel therapeutic strategy aimed at reducing LDL-cholesterol.
This is particularly promising for patients with familial hypercholesterolemia (FH) who are at very
high risk of developing premature coronary heart disease (CHD).
Objective: to evaluate the relationship between circulating PCSK9 levels and coronary calcification
score in asymptomatic FH patients.
Methods: 162 molecularly defined FH patients (25-65 years old, 52% males), were randomly
selected from 5 centers participating in the SAFEHEART study. All patients had been treated with
stable doses of statins for more than a year. Coronary artery calcification (CAC) was measured
using the Agatston method and quantified as categorical values. Fasting plasma samples were
collected and analyzed for lipids and lipoproteins. PCSK9 was measured by ELISA. Lp(a) and
Apo(a) concentrations were assessed by inmunoturbidimetry and LC-MS, respectively.
Results: Circulating PCSK9 levels were significantly less in patients without CAC (n=63),
compared to those with CAC (n=99): 421 ng/mL (340-494) vs. 500 ng/mL (403-578), respectively,
p=0.01. The main predictors for a positive CAC score was age (z=5.92, p<0.0001); PCSK9 levels
(z=2.98, p=0.002); total and LDL-cholesterol (z=2.60, p=0.008); BMI (z=2.34, p=0.01); triglyceride
(z=2.33, p=0.02); and glycemia (z=2.29, p<0.02). No other significant relationship was found
between CAC score and any other biochemical or demographic parameter including gender,
tobacco use, family history of CHD, type of LDLR mutation and Lp(a) levels. After correction for
age, PCSK9 levels remained predictive of a positive CAC score (z=2.01, p=0.02) and of borderline
significance (z=1.82, p=0.061) when corrected for statin treatment intensity (high vs. moderate
doses).
Conclusion: In statin treated asymptomatic FH patients, elevated PCSK9 levels are associated
with the presence of CAC, an independent predictor of CHD.

Subdivision 2. Translational Research
Presentation Preference Oral presentation
Additional information

Bone-marrow activity and CFU-GM capacity of hematopoietic stem and progenitor cells are
enhanced in patients with cardiovascular disease
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Background
Atherosclerosis is a chronic inflammatory disease that underlies acute cardiovascular events such
as myocardial infarction and stroke. These cardiovascular events stimulate the bone marrow to
release hematopoietic stem and progenitor cells (HSPCs) to subsequently increase the availability
of circulating monocytes, and paradoxically, aggravate pre-existing atherosclerosis. Whereas this
paradigm has predominantly been studied in animal models, we here set out to evaluate the effect
of cardiovascular events on bone marrow activity and HSPCs in humans.
Methods and Results
First, we performed positron emission tomographic (PET) imaging in 25 cardiovascular patients
with a history of myocardial infarction or stroke (aged 55±5) and 25 matched control subjects
(aged 53±6) to assess 18fluordeoxyglucose (FDG) uptake in arterial wall and bone marrow.
Cardiovascular patients exhibited increased FDG uptake in the arterial wall compared to control
subjects (carotid target to background ratio 2.04±0.32 versus 1.63±0.25; p<0.001). In addition, the
standard uptake value (SUV) in bone marrow was increased in cardiovascular patients compared
to control subjects (bone marrow SUV 2.18±0.26 in patients versus controls 1.80±0.35; p=0.018).
To dissect the nature of enhanced FDG uptake in bone marrow, we assessed G-CSF harvested
HSPCs in cohort of cancer patients in whom an autologous stem cell transplantation were
performed (n=74). Cancer patients with a positive history of cardiovascular disease (n=44, aged
54±5) exhibited HSPCs with an increased progenitor capacity compared to control cancer patients
(n=30, aged 57±8); number of CFU-GM colonies per CD34+ cells in cardiovascular patients
0.31±0.15 versus controls 0.19±0.07 (p<0.001). In support, G-CSF mobilized HSPCs harvested
from healthy unrelated donors also displayed an increased CFU-GM capacity following stimulation
with atherogenic substrates in vitro.
Conclusion and Clinical Relevance
We here show increased bone marrow activity coinciding with an increased CFU-GM capacity of
HSPCs in patients with CVD. These findings indicate long-term changes in the bone marrow after
an acute cardiovascular event. Validation of the clinical credence of this cardiovascular-bone

marrow axis may provide novel targets to attenuate the increased disease risk and injury in
patients following cardiovascular events.
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The RNA-binding protein Quaking post-transcriptionally promotes differentiation of monocytes into
macrophages
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A hallmark of inflammatory diseases is the excessive recruitment and influx of monocytes to sites
of tissue damage and their ensuing differentiation into macrophages. Numerous stimuli are known
to induce new transcription necessary for macrophage identity, but post-transcriptional control of
human macrophage differentiation is less well understood. Here, we detail our discovery that
levels of the RNA-binding protein Quaking (QKI) are low in monocytes of early atherosclerotic
lesions, but abundant in macrophages of advanced plaques. Specific depletion of QKI protein
impaired monocyte adhesion, migration and differentiation into macrophages, and lesion
formation. RNA-seq and microarray analysis of human monocyte and macrophage transcriptomes,
including those of a unique QKI haploinsufficient patient, reveal developmental changes in RNA
levels and alternative splicing of RNA transcripts enriched in QKI-bound sequence elements. The
importance of these transcripts and requirement for QKI during differentiation illustrates a central
role for QKI in post-transcriptionally guiding macrophage identity and function. These studies
implicate QKI as a novel target for therapeutic intervention in inflammatory diseases.
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Background
18fluorodeoxyglucose positron emission tomography with computed tomography (18F-FDG
PET/CT) is increasingly being applied in atherosclerosis imaging to provide an estimate of arterial
wall inflammation. We aimed to determine reference values for carotid and aortic arterial wall 18FFDG uptake in humans.
Methods and Results
18F-FDG PET/CT imaging of the carotid arteries and aorta was performed in 25 healthy subjects,
23 patients at increased coronary heart disease (CHD) risk, and 35 patients with a documented
history of atherosclerotic cardiovascular disease (CVD). Arterial wall inflammation was quantified
using the target-to-background ratio (TBR). The difference between healthy subjects and patients
at CHD risk was 0.41±0.08 (p<0.001) for the carotid index TBRmax and 0.27±0.09 (p=0.003) for
the aortic TBRmax, and the mean difference between patients at CHD risk and patients with CVD
was 0.20±0.7 (p<0.003) for the carotid index TBRmax and 0.12±0.09 (p=0.059) for the aortic TBR
max. Using the 95% prediction interval in healthy subjects, the threshold for TBRmax was 1.72 in
the carotid index (sensitivity 47%, specificity 95%) and 2.45 in the aorta (sensitivity 40%,
specificity 95%). Additional ROC derived thresholds for TBRmax were 1.69 in the carotid index
(sensitivity 97%, specificity 67%) and 2.34 in the aorta (sensitivity 93%, specificity 71%). Interscan,
intra- and interobserver agreement was excellent in all arterial segments imaged in both patients
as healthy subjects.
Conclusion and Clinical Relevance
In view of the emerging role of 18F-FDG PET/CT atherosclerosis imaging in clinical research and
practice, the present reference values can serve as guidance for the degree of arterial wall
inflammation in humans.
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Removal of plasma mature and furin-cleaved PCSK9 by LDL-apheresis in familial
hypercholesterolemia: application of a new assay for PCSK9
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Aim: Proprotein convertase subtilisin/kexin 9 (PCSK9) is known to be a good target to decrease
LDL cholesterol (LDL-C) and two forms of PCSK9, mature and furin-cleaved PCSK9, circulate in
blood. However, it has not been clarified whether and how the levels of each PCSK9 are affected
by LDL-apheresis (LDL-A) treatment, a standard therapy in patients with severe forms of familial
hypercholesterolemia (FH). Our objective was to investigate the differences in LDL-A-induced
reduction of mature and furin-cleaved PCSK9 between homozygous and heterozygous FH, and
between dextran sulfate (DS) cellulose adsorption and double membrane (DM) columns and to
clarify the mechanism of their removal.
Methods: A sandwich ELISA to measure two forms of PCSK9s using monoclonal antibodies was
developed. Using the ELISA, PCSK9 levels were quantified before and after LDL-A with DS
columns in 7 homozygous and 11 heterozygous FH patients. A crossover study between the two
column types was performed. The profiles of PCSK9s were analyzed after fractionation by gel
filtration chromatography. Immunoprecipitation of apolipoprotein B (apoB) in FH plasma was
performed.
Results: Both mature and furin-cleaved PCSK9s were significantly decreased by 55-56% in FH
homozygotes after a single LDL-A treatment with DS columns, and by 46-48% or 48-56% in FH
heterozygotes after treatment with DS or DM columns. The reduction ratios of LDL-C were
strongly correlated with that of PCSK9 in both FH homozygotes and heterozygotes. In addition,
more than 80% of plasma PCSK9s were in the apoB-deficient fraction and a significant portion of
mature PCSK9 was bound to apoB, as shown by immunoprecipitation.
Conclusions: Both mature and furin-cleaved PCSK9s were removed by LDL-A in homozygous and
heterozygous FH either by binding to apoB or by other mechanisms. This report is also the first to
demonstrate for an ELISA method to measure both forms of plasma PCSK9—mature and furin-

cleaved form—and this technique is expected to be useful for investigating the effects of
medications or the physiological or pathological roles of PCSK9 (Hori M et al. 2015 J. Clin.
Endocrinol. Metab; 100: E41-9).
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Apolipoprotein CII and CIII and cardiovascular mortality
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Hypertriglyceridemia caused by an increase of triglyceride-rich lipoproteins is considered to be a
major risk factor of cardiovascular disease (CVD) and the plasma triglyceride concentration is an
important target of lipid-lowering therapy. Apolipoprotein (apo) CII and CIII are endogenous
mediators of the lipoprotein lipase activity and affect the concentration of triglycerides in the blood.
The aim of our study was to investigate the association of apoCII and apoCIII with cardiovascular
mortality in patients of the Ludwigshafen Risk and Cardiovascular Health (LURIC) Study.
The LURIC study is an ongoing prospective study on environmental, biochemical, and genetic risk
factors for coronary artery disease (CAD) in a cohort of Caucasian individuals. All 3266 patients
included in this investigation had undergone coronary angiography, 978 deaths occurred during a
median follow-up of 9.9 years, 608 patients died of cardiovascular causes.
The concentrations of apoCII and apoCIII were positively associated with the levels of triglycerides
and triyglyceride-rich lipoproteins. ApoCIII was only slightly correlated with CAD, whereas low
concentration of apoCII was significantly associated with the severity of CAD. We used Cox
proportional hazard models to analyse the association of apolipoprotein concentrations. We
stratified the study cohort into quartiles according to the concentration of apoCII and apoCIII.
ApoCIII was significantly associated with cardiovascular mortality with the lowest hazard ratio (HR)
in the second quartile (reference quartile). The age and sex-adjusted HR in the highest quartile
was 1.62 (95%CI: 1.29-2.04, p<0.001). The association retained statistical significance after
adjustment for established cardiovascular risk factors including triglycerides, LDL and HDL
cholesterol. The lowest quartile of apoCIII was also associated with increased cardiovascular
mortality. The association of apoCII concentration with cardiovascular mortality showed also Ushaped distribution. In all statistical models, we observed the highest HRs in the quartile with the
lowest apoCII concentration compared to the reference quartile (third quartile). The results of our
investigation challenge the concept of apoCIII inhibition as beneficial therapy to reduce
cardiovascular mortality. The association of mediators of lipoprotein lipase activity with
cardiovascular events seems to be complex and the role of apoCII should also be considered in
the development of new treatment strategies.
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Role of proprotein convertase subtilisin/kexin 9 (PCSK9) variants in Japanese heterozygous
familial hypercholesterolemia
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Aim: Familial hypercholesterolemia (FH) is characterized by hypercholesterolemia, skin and
tendon xanthomas and premature coronary artery disease (CAD). Low-density lipoprotein receptor
(LDLR), apolipoprotein B (APOB) and proprotein convertase subtilisin/kexin type 9 (PCSK9) were
identified as causative genes of FH. Gain-of-function mutations of PCSK9 are known to cause FH
by enhancing degradation of LDLRs. PCSK9 E32K or R496W variant has been reported to
exacerbate clinical phenotype of FH patients carrying LDLR mutations in Japanese or Caucasian.
However, it has not been fully clarified whether other PCSK9 variants modify clinical phenotype of
FH. The aim of our study is to investigate the distribution of PCSK9 variants and the combination
of LDLR mutations and PCSK9 variants (LDLR mutations/PCSK9 variants) in Japanese FH
heterozygotes and the effects of those variants/mutations on the clinical features.
Methods: Direct sequence analysis was performed for all 18 exons of LDLR and 12 exons of
PCSK9 in 296 clinically diagnosed heterozygous FH.
Results: The prevalence of PCSK9 variants, LDLR mutations, LDLR mutations/PCSK9 variants,
and no mutations/variants in either LDLR or PCSK9 were 10.1%, 44.6%, 8.4%, and 35.8%,
respectively. Nine PCSK9 variants containing 2 novel variants such as T264I and G504W were
detected. PCSK9 E32K, V4I and L21_22insL variants were the most frequently observed and
showed the same prevalence (8.7%). There were no significant differences in clinical phenotype
among patients carrying only PCSK9 E32K, V4I and L21_22insL variants. Furthermore, novel 18
LDLR mutations were observed. The prevalence of patients carrying both LDLR mutations and a
PCSK9 variant: V4I, L21_22insL, or E32K was 3.0%, 2.0% and 0.3%, respectively. In patients
carrying a PCSK9 V4I or L21_22insL and without any variants in addition to LDLR mutations,
there were no significant differences in either age or lipid parameters. In patients carrying LDLR
mutations, additional PCSK9 V4I variant significantly increased the prevalence of coronary artery
disease.
Conclusion: Our present study demonstrates that there are 3 frequent PCSK9 variants: E32K, V4I
and L21_22insL in Japanese heterozygous FH. PCSK9 V4I variant may be one of candidates to

modify the clinical phenotypes of FH patients carrying LDLR mutations.
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Small dense LDL apoB is catabolized more slowly than large LDL apoB in hyperlipidemic
subjects, and rosuvastatin enhances its clearance.
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LDL consists of particles varying in size, density, and composition. Small dense LDL (sdLDL)
cholesterol (C) has been shown to be a better predictor of coronary heart disease risk than total
LDL-C. Intensive statin therapy significantly lowers sdLDL-C as well as large buoyant LDL (lbLDL)C. We tested the hypotheses that lbLDL and sdLDL apoB100 have different catabolic rates, and
that statin therapy enhances the fractional catabolism of apoB100 in both particles.
Six subjects (3 men and 3 women; age 63±5 years [mean±SEM]; BMI 25.5±1.5 kg/m2) with
combined hyperlipidemia (triglycerides [TG] 191±50 mg/dl; LDL-C 160±16 mg/dl; HDL-C 43±6
mg/dl) received placebo and rosuvastatin 40 mg/day for 8 weeks each in sequential order. At the
end of each phase, the kinetics of apoB100 in triglyceride rich lipoproteins ([TRL] d<1.019 g/ml),
lbLDL (d=1.019-1.044 g/ml), and sdLDL (d=1.044-1.063 g/ml) were determined using stable
isotope methodology, gas chromatography-mass spectrometry, and multicompartmental modeling.
Compared to placebo, rosuvastatin markedly decreased the plasma levels of LDL-C (52%; P
=0.0002), TG (32%; P=0.06), andtotal apoB (42%; P<0.0001). ApoB100 pool size in TRL, lbLDL,
and sdLDL decreased 32±6%, 39±5%, 41±4%, respectively. These changes were attributable to
significant (P<0.05) increases in apoB100 fractional catabolic rates in TRL (45±16%), lbLDL
(131±66%), and sdLDL (97±32%). During both the placebo and rosuvastatin phases, sdLDL
apoB100 was catabolized more slowly than lbLDL apoB100 (P=0.01 and 0.004, respectively).
Rosuvastatin did not alter apoB100 production rate or the percent of TRL apoB100 converted to
each LDL subfraction. Proteomic analysis of the LDL particles indicated that rosuvastatin
increased apoD abundance in lbLDL and decreased apoAIV abundance in sdLDL. No significant
effects on other apolipoproteins were noted.
These data indicate that sdLDL apoB100 is catabolized significantly more slowly than lbLDL
apoB100 in dyslipidemic subjects on placebo or statin therapy. Maximal dose rosuvastatin
decreases plasma apoB concentrations by enhancing apoB100 catabolism in TRL, lbLDL, and

sdLDL and alters the distribution of minor apolipoproteins in LDL subfractions.
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DEPLETION IN LPA-I:A-II PARTICLES ENHANCES HDL-MEDIATED ENDOTHELIAL
PROTECTION IN GENETIC LCAT DEFICIENCY
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LCAT deficiency is a rare disorder characterized by reduced plasma cholesterol esterification,
LCAT activity, HDL cholesterol and apoA-I levels, and enhanced unesterified/total cholesterol
ratio. The severe deficiency of atheroprotective HDL in carriers of LCAT deficiency should
increase their risk of developing coronary heart disease (CHD); however, subjects with LCAT
deficiency do not show remarkably increased preclinical atherosclerosis. The various HDL
subpopulations are differently efficient in maintaining endothelial cell homeostasis and genetic
HDL disorders represent a unique tool to understand the relationship between HDL quantity and
quality and HDL function.
In the present study, we evaluated the vasoprotective effects of HDL isolated from carriers of
LCAT deficiency, which are characterized by a selective depletion of large LpA-I:A-II particles and
predominance of small, pre-β migrating HDL. For this purpose HDL from LCAT-deficient carriers
and controls were isolated by ultracentrifugation and characterized on the basis of their size,
shape, surface charge and apolipoprotein composition. Anti-inflammatory and vasoprotective
properties of HDL were tested in endothelial cells. In addition, plasma adhesion molecule levels
and flow-mediated vasodilation were measured in subjects with LCAT deficiency and controls.
In endothelial cells, HDL from LCAT deficient carriers showed increased anti-inflammatory
properties and enhanced capacity to promote eNOS activation and consequently NO production
with a gene dose-related effect. In agreement with the in vitro data, carriers of LCAT mutations
have flow-mediated vasodilation values comparable to control subjects despite the low plasma
HDL levels. The enhanced vasoactive action of carrier HDL could be explained by the selective
depletion in LpA-I:A-II particles, which are less effective than LpAI particles in modulating NO
production.

The in vitro and in vivo data described in the present work suggest that the specific HDL
subpopulations which accumulate in LCAT deficiency are more effective in maintaining endothelial
cell homeostasis.
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Interferon Regulatory Factors 3 and 7 regulate the inflammatory response in vein graft
remodelling
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Introduction
Type I interferons (IFN) are implicated in the development of vascular proliferative diseases.
Pathway analysis by gene set enrichment analysis of hypercholesterolemic ApoE3*Leiden murine
vein grafts revealed that the type I IFN pathway belonged to the top 15 of significant regulated
pathways. The transcriptional regulators of type I IFN and type I IFN responsive genes are the
interferon regulatory factors (IRF). IRF 3 and IRF 7 are downstream factors of TLRs, which play a
role in vein graft remodeling. The aim of this study was to investigate the role of IRF3 and IRF7 in
vein graft remodeling.
Methods and Results
In vein grafts in atherosclerotic ApoE3*Leiden mice both IRF3 and IRF7 are expressed. The
importance of IRFs in vein graft remodeling is illustrated by the increase in vein graft thickening in
Irf3 -/- and Irf7 -/- mice 28 days after surgery, compared to control mice (n=9/group, Irf3 -/-; 39%,
p=0.185, Irf7 -/-; 68% p=0.003). Also an increase in outward remodeling (Irf3 -/-; 26%, p=0.081, Irf7 /-; 42%, p=0.049) was observed after 28 days. Immunohistochemical analysis revealed that both
Irf3 -/- and Irf7 -/- mice showed a significant higher influx of macrophages in the vessel wall than the
control mice whereas the Irf7 -/- mice also showed a significant decrease in collagen content. RNA
levels of typical type I IFN responsive genes such as Mx1, Ifit1-3 and Oas2 were down regulated
in the knockout vein grafts in comparison to control vein grafts. Activation of both Irf3 -/- and Irf7 -/bone marrow derived macrophages with LPS and poly:(IC) as ligands for TLR4 and TLR3
respectively, resulted in a significant increase in TNFα production. This suggests a role of IRF 3
and IRF7 in modulating the inflammatory responses during vascular remodelling.
Conclusions
IRFs regulate vein graft remodeling since Irf3 -/- and especially Irf7 -/- vein grafts show increased
vessel wall thickening and outward remodelling 28 days after surgery, due to a pro-inflammatory
response as reflected by the increase in macrophages in the vein graft wall.
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CHOLESTEROL EFFLUX AND ANTIOXIDANT CAPACITIES OF HIGH-DENSITY LIPOPROTEIN
ARE IMPAIRED IN PATIENTS WITH ANKYLOSING SPONDYLITIS
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Ankylosing spondylitis (AS) is a chronic inflammatory disease associated with increased risk of
cardiovascular disease (CVD). High-density lipoprotein (HDL) exerts a series of anti-atherogenic
properties and protects from CVD. The aim of this work was to evaluate whether HDL’s antiatherogenic properties are impaired in AS patients. HDL (apoB-depleted serum) was isolated from
35 patients with AS and 35 age- and sex-matched controls. We measured the antioxidant capacity
of HDL, the ability of HDL to induce cholesterol efflux from macrophages, the activity of HDLassociated enzymes paraoxonase-1 (PON1) and myeloperoxidase (MPO), as well as the ability of
HDL to activate the endothelial Akt kinase by phosphorylation at Ser473. We found that HDL from
AS patients had decreased antioxidant capacity and decreased ability to promote cholesterol
efflux from macrophages compared to controls. HDL-associated PON1 activity was lower and
HDL-associated MPO activity higher in patients with AS compared to controls. In addition, HDL
form AS patients had impaired endothelial Akt kinase activating properties that correlated inversely
with the MPO/PON1 ratio. Overall, our findings show that HDL from patients with AS display
impaired anti-atherogenic properties. Attenuation of HDL properties may constitute a link between
AS and CVD.
Funding: The work was supported by a grant from the Ministry of Education of Greece (Thalis
Grant MIS 377286).
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IL-25 inhibits atherosclerosis development in apoE deficient mice
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Aim: IL-25 has been implicated in the induction of type 2 immunity and several studies have
identified innate lymphoid type 2 cells (ILC2s) as the cytokine’s major target cell population. The
aim of this study was the investigation of the role of IL-25 in atherosclerosis.
Methods: Atherosclerosis-prone apolipoprotein (apo)E deficient mice were treated for 1 and 4
weeks with 1μg recombinant mouse (rm)IL-25/day both on early and late disease. Oil Red O
staining of the aortas determined the outcome of the disease while immunohistochemistry was
performed in order to assess the macrophage, collagen and CD3+ T cell content of subvalvular
plaques. Additionally, ApoE/Rag-1, IL5 deficient mice were treated with daily injections of 1μg
rmIL-25 for 1 week while apoE deficient mice were also treated accordingly with rmIL-5. Cell
populations were analyzed with the use of flow cytometry. Splenic ILC2s were
immunomagnetically enriched, FACS-sorted, in vitro expanded and transferred to apoE deficient
mice. Cytokine levels and plasma immunoglobulins were assessed with the use of Luminex
technology and ELISA respectively.
Results: One week treatment of apoE deficient mice with rmIL-25 robustly expanded ILC2s in the
spleen which was accompanied by increased levels of the natural antibody-producing B1a cell
population in the spleen, anti-phosphorylcholine (PC) natural IgM antibodies in plasma and
increased levels of IL-5 in plasma and spleen. Transfer of ILC2s to apoE deficient mice was
accompanied with an increase of B1a cells in the spleen. Treatment of apoE/Rag-1 deficient mice
with IL-25 was also associated with extensive expansion of splenic ILC2s and increased plasma
IL-5, suggesting ILC2s to be the source of IL-5. Administration of IL-25 in IL-5 deficient mice
resulted in an expanded ILC2 population but did not stimulate generation of anti-PC IgM,
indicating that ILC2-derived IL-5 is required for the downstream production of natural antibodies.
Additionally, administration of IL-25 for 4 weeks in apoE deficient mice reduced atherosclerosis in

the aorta both during initiation and progression of the disease.
Conclusions: IL-25 has a protective role in atherosclerosis mediated by innate responses,
including ILC2 expansion, increased IL-5 secretion, B1a expansion and natural anti-PC IgM
generation.
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Weight loss improves plasma markers of endothelial function and arterial stiffness: A randomized
controlled trial with healthy abdominally obese men
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Background: Effects of body weight on vascular function are not clear. Therefore, we examined
(i) cross-sectional differences between healthy normal-weight and abdominally obese men and (ii)
effects of dietary weight loss on vascular function markers related to cardiovascular disease.
Design: Twenty-five healthy normal-weight and 50 healthy abdominally obese men participated.
The obese subjects [waist circumference between 102 and 110 cm] were allocated to dietary
weight-loss or no-weight loss control groups. Subjects assigned to the weight-loss program
followed a very low-calorie diet for 6 weeks to obtain a waist circumference below 102 cm,
followed by a weight-maintenance period for 2 weeks. Subjects assigned to the control treatment
maintained their habitual diet and physical activity levels. The normal-weight men were measured
once and the obese men at baseline and after the intervention period.
Results: The mean weight reduction was 10.2 kg [95% CI: 9.1 to 11.3 kg; P < 0.001]. Plasma
markers of endothelial function were lower [sE-selectin; P < 0.001] or tended to be lower [sICAM1; P = 0.083] in normal-weight compared with obese men, but improved following dietary weight
loss compared with the control treatment by 29 ng/mL [95% CI: 16 to 42 ng/mL; P < 0.001] and 37
ng/mL [95% CI: 25 to 50 ng/mL; P < 0.001], respectively. Cross-sectional differences were
observed at baseline for some [carotid-femoral pulse wave velocity (cfPWV)] (P < 0.01), but not all
vascular function markers [brachial artery flow-mediated vasodilaton (FMD), reactive hyperemia
(RHI) and central augmentation indices (AIx)]. Markers of arterial stiffness [AIX and cfPWV]
tended to improve in the weight-loss group compared with the control group by 3.7% [95% CI: -0.6
to 8.0%; P = 0.086] and 0.5 m/s [95% CI: 0.0 to 1.1 m/s; P = 0.065], respectively. Changes in
vascular measurements of endothelial function [FMD and RHI] did not reach statistical
significance.
Conclusion: Cross-sectional differences were observed in plasma markers of endothelial function
and arterial stiffness. In fact, these markers improved in the obese men following dietary weight
loss, and became comparable with those of normal-weight subjects. No effects of body weight on

vascular measurements of endothelial function were found.
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Cholesterol lowering efficacy of plant stanol ester chewable food supplement
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Modification of diet remains a recommended approach for prevention of rise in serum cholesterol
as well as for management of elevated serum cholesterol concentration either alone or alongside
lipid lowering medication. There is a need for new dietary tools that are in addition to proven
efficacy, convenient to undertake as part of normal daily activities. Plant stanols, administered in
foods including spreads and yoghurt drinks, have been shown to efficiently lower serum
cholesterol by 7 to 10% at a daily dose of 2g. Here, we aimed to study serum cholesterol lowering
efficacy of plant stanol ester in a new product matrix, an ambient chewable, easy-to-swallow, food
supplement.
A randomized, double-blind, placebo-controlled clinical trial was conducted at Helsinki University
Hospital, Helsinki, Finland during autumn 2014. Healthy adult men and women with serum LDLcholesterol exceeding 3 mmol/l, not consuming lipid lowering medication were randomized to the
study. The participants consumed four chewable supplements (Raisio Nutrition Ltd, Raisio,
Finland) either with (n=50) or without (n=53) plant stanol ester daily for four weeks. The
supplements were advised to be consumed in two lots per day with meal, the daily dose of plant
stanols being 2g per day.
Total cholesterol was lowered on average by 0.32 mmol/l (4.9%, 95%CI -8.0 to -1.8%) and LDLcholesterol by 0.31 mmol/l (7.5%, 95%CI -12.0 to -3.1%) by plant stanol ester supplement
compared to the controls (p<0.01). No statistically significant change in HDL-cholesterol (mean
difference -0.01 mmol/l) or serum triglycerides (mean difference 0.002 mmol/l) was measured.
Based on calculating the returned supplements, 98% (74 to 107%) of the supplements were
consumed by the participants. The majority considered the taste of the plant stanol ester
supplement to be good or very good (68% of the responders) and they also considered the
supplement to be easy or very easy to consume daily (78% of the responders) at the advised dose
for four weeks.
The results demonstrate that consumption of plant stanol ester chewable supplement lowers
serum cholesterol efficiently compared to the control supplement and thus provides a convenient
tool for prevention of and for dietary management of elevated blood cholesterol levels.

Subdivision 5. Not applicable. Abstract matches with track d
Presentation Preference Mini-oral presentation
Additional information

The Relationship Between Gamma-Glutamyl
Transferase Levels and Coronary Plaque
Burdens and Plaque Structures in Young
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Background:Elevated gamma-glutamyl transferase (GGT) levels have been demonstrated to be
associatedwith poor prognoses in patients with coronary artery disease. Coronary computed
tomography angiography(CCTA) is a noninvasive imaging modality that may differentiate the
structure of coronary plaques. Elevatedplaque burdens and noncalcified plaques, detected by
CCTA, are important predictors of atherosclerosis inyoung adults.
Hypothesis:The present study investigated the possible relationship between GGT levels and
coronaryplaque burdens/structures in young adults with coronary atherosclerosis.
Methods:CCTA images of 259 subjects were retrospectively examined, and GGT levels were
comparedbetween patients with coronary plaques and individuals with normal coronary arteries.
Coronary plaques,detected by CCTA, were categorized as noncalcified, calcified, and mixed,
according to their structures. Thesignificant independent predictors of coronary atherosclerosis
were also analyzed using multivariate logisticregression analysis.
Results:GGT levels were significantly higher in patients with coronary plaque formation than in
controls(35.7}14.7 vs 19.6}10.0 U/L; P <</em> 0.001). GGT levels were also positively correlated
with the numberof plaques; presence of noncalcified plaques; and levels of high-sensitivity Creactive protein (hs-CRP),hemoglobin A1c, uric acid, and triglycerides. Moreover, smoking and
levels of GGT, hs-CRP, uric acid, and lowhigh-density lipoprotein cholesterol were independent
predictors of coronary atherosclerosis.
Conclusions:GGT is an inexpensive and readily available marker that provides additional risk
stratificationbeyond that provided by conventional risk factors for predicting coronary plaque
burdens and plaque structures in young adults.
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Association between Serum Vitamin D Levels and Subclinical Coronary Atherosclerosis and
Plaque morphology in Young Adults
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BACKGROUND:
We investigated the link between serum vitamin D levels and subclinical coronary atherosclerosis
in young adults. We measured serum 25OHD levels, high-sensitivity C-reactive protein (hs-CRP)
and uric acid levels in asymptomatic patients under 45 years old without known cardiovascular
disease.
METHODS:
We analyzed the relation between serum levels of 25OHD and subclinical atherosclerosis and
coronary plaque morphology.Subclinical coronary atherosclerosis was defined as the presence of
any plaques on a coronary CT angiography in asymptomatic patients.
RESULTS:
Patients with subclinical atherosclerosis had significantly higher serum total cholesterol, trigliserid,
hs-CRP, uric acid, hemoglobin A1c (HbA1c) and creatinine levels and lower serum 25OHD levels
compared with those without subclinical atherosclerosis. There was no significant correlation with
25OHD and plaque morphology. In multivariate logistic regression analysis subclinical coronary
atherosclerosis was associated hs-CRP (adjusted OR: 2.832), vitamin D (adjusted OR: 0.689),
and uric acid (adjusted OR: 3.671).
CONCLUSİON:
Serum levels of 25OHD are significantly associated with subclinical coronary atherosclerosis.
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Proteomic analysis of HDL particles from abdominal aortic aneurysm patients
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Introduction and Objectives: High- density lipoprotein (HDL) cholesterol levels have been
inversely associated with abdominal aortic aneurysm (AAA). Only recently, however, has protein
composition rather than HDL concentration been suggested to be involved in the protective
mechanisms of HDL in atherothrombosis. The objective of this work is to detect protein alterations
in HDL particles from AAA patients.
Methods: HDLs were isolated from plasma of AAA patients (n=14) and controls (n=7) by
ultracentrifugation. To assess quantitative changes in the HDL proteome, proteins were subjected
to relative quantification in multiplexed mode based on iTRAQ labelling followed by LC-MS/MS
analysis using a QExactive. Quantitative data were analysed by means of a home-made workflow
built around the statistical model recently developed in our laboratory that allows integration and
comparison of data from biological replicates, detailed analysis of variance at the protein level,
andsystems biology analysis of protein functionality.
Results and Discussion: We quantified up to 535 proteins in the HDL proteomes, and detected 15
proteins whose abundance consistently changed in patients with AAA relative to controls. Among
others, serum paraoxonase/arylesterase 1, peroxiredoxin-6 and HLA class I histocompatibility
antigen were found increased, whereas complement C3, alpha-2-macroglobulin and alpha-1antitrypsin were decreased in HDL from AAA patients. Further analysis by western-blot validated
the differences observed in the proteomic studies. Quantitative systems biology analysis revealed
that the abundance of proteins involved in antigen processing/presentation process and acutephase response was consistently increased, whereas those associated with regulation of
proteolysis, inflammatory response and complement activation were decreased in HDL from AAA
patients as compared to controls.
Conclusions: Proteins involved in redox balance, immuno-inflammation and proteolysis are altered
in HDL from AAA patients. This study identifies novel markers potentially underlying the beneficial

effects of HDL in AAA.
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