Total cholesterol levels are highly correlated with LDL cholesterol and non-HDL cholesterol but
less so with sdLDL cholesterol and Lp(a).
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Recent guidelines in the United States recommend using only total cholesterol (TC) as a
surrogate marker of atherogenic lipoproteins. Other lipid parameters have been reported to serve
as better markers of heart disease risk. Our goal was to examine the interrelationships of total
cholesterol with other measures of atherogenic lipids and lipoproteins.
We assessed lipid and apolipoprotein parameters in 228,142 subjects (108,494 men; 119,638
women) with a mean age of 57.8 years and a mean body mass index of 29.7 kg/m2. Subjects who
were indicated to be non-fasting or on lipid-lowering therapy (statins, ezetimibe, niacin, or fibrates),
or to have established cardiovascular disease were excluded. Serum TC, triglycerides (TG), direct
LDL cholesterol (LDL-C), small dense LDL-C (sdLDL-C), lipoprotein(a) (Lp(a)), and apolipoprotein
B (apoB) were determined by direct automated and standardized assays; LDL particle number
(LDL-P), by nuclear magnetic resonance. Direct very low density lipoprotein cholesterol (VLDL-C)
and non-high density lipoprotein cholesterol (non-HDL-C) levels were calculated by subtracting
directly-measured LDL-C and HDL-C from TC. LDL-C and VLDL-C were also calculated using the
Friedewald formula.
In all subjects, median values [IQR] of the measured parameters in mg/dL were TC 186 [158-217],
TG 111 [80-160], LDL-C 111 [87-139], non-HDL-C 130 [104-161], VLDL-C 18 [12-25], sdLDL-C 25
[19-36], apoB 91 [75-110], and Lp(a) 16 [11-45]. LDL-P median values [IQR] were 1247 [9471591] nmol/L. All parameters were significantly higher in women than in men, except TG, VLDL-C,
and sdLDL-C, for which men had higher levels. Calculated LDL-C values were significantly lower
than direct LDL-C values (105 versus 111 mg/dL), while the converse was true for calculated
VLDL-C (22 mg/dL) versus direct VLDL-C (18 mg/dL). TC was significantly correlated (Spearman)
with direct LDL-C (0.92), non-HDL-C (0.90), calculated LDL-C (0.89), and apoB (0.84), but less so
with LDL-P (0.75), sdLDL-C (0.69), VLDL-C (0.26), TG (0.25), and Lp(a) (0.06).
These data indicate that TC correlates well with direct and calculated LDL-C and non-HDL-C, but
not as well with sdLDL-C, and certainly not with Lp(a). In our opinion, sdLDL-C and Lp(a) add
significant information about cardiovascular disease risk not obtained from the measurement of
TC.
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BACKGROUND: Homoarginine, an L-arginine homologue,isa cationic amino acid derived from
lysine. Its physiological role is unknown, but the structural similarity to L-arginine suggests that it
may be an alternative substrate for nitric oxide synthase.
Data from the Ludwigshafen Risk and Cardiovascular Health Study have shown that low serum
concentrations of homoarginine are an independent risk factor for all-cause and cardiovascular
mortality. Recently, genome-wide association studies identified three genomic loci significantly
related to serum levels of homoarginine. The strongest association was observed on chromosome
15 at the L-arginine:glycine amidinotransferase locus, the enzyme responsible for the synthesis of
homoarginine.
AIM: The purpose of this study was to evaluate the effect of homoarginine on neointimal formation
in a rat model of balloon injury.
METHODS: Thirty-six male Sprague-Dawley rats underwent endothelial injury at the level of the
left carotid, followed by the insertion of a cannula into the right jugular vein. The cannula was
connected to an Alzet pump containing saline, L-arginine (30 mg/kg per day, used as a positive
control) or homoarginine (30 mg/kg per day). Fourteen days after balloon injury, blood was
collected and left carotids were harvested for histological analyses. Systolic blood pressure was
measured before and at the end of drug treatments.
RESULTS: As expected, L-arginine administration significantly reduced the carotid intimal/medial
area ratio compared to that of controls (0.69±0.40 vs 1.33±0.67, p<0.05). Homoarginine-treated
rats also showed a significant reduction of the vessel intimal/medial area ratio versus controls
(0.71±0.43 vs 1.33±0.67, p<0.05). No changes in systolic blood pressure were detected by
treatment in all groups. Plasma L-arginine concentration was significantly increased in both Larginine- and homoarginine-treated rats compared to controls (p<0.05).
CONCLUSIONS: Our study shows that homoarginine is able to inhibit neointima formation in

balloon-injured rat carotid arteries. Moreover, our data indicate that this effect could be due, at
least in part, to an increased availability of L-arginine.
Subdivision 5. Not applicable. Abstract matches with track d
Presentation Preference Electronic poster presentation
Additional information

BAT activation enhances the lipid-lowering effect of statin treatment in APOE*3-Leiden.CETP
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Introduction:
Statins are currently the most widely used lipid-lowering drugs, but prevent only 15-30% of all
cardiovascular events, urging the need for new treatment strategies. Brown adipose tissue (BAT)
produces heat by burning triglyceride-derived fatty acids and contributes largely to triglyceride
clearance. As a result BAT activation accelerates the hepatic clearance of cholesterol-enriched
lipoprotein remnants via the apoE-LDL receptor (LDLR) pathway, thereby alleviating
hypercholesterolemia and atherosclerosis development in hyperlipidemic APOE*3-Leiden.CETP
mice. Since statins upregulate the hepatic LDLR expression, the aim of this study was to
investigate whether BAT activation and statin treatment cooperate in lowering hyperlipidemia.
Methods and Results:
Female APOE*3-Leiden.CETP mice were fed a Western-type diet (0.15% cholesterol; 3 weeks)
and subsequently treated with the selective β3-adrenergic receptor agonist CL316243 to activate
BAT (20 µg/day; subcutaneous), atorvastatin (0.0036% w/w, supplemented through the diet) or
both for 2 weeks. BAT activation alone and in combination with atorvastatin markedly lowered
plasma triglyceride levels (both approx. -60%; P<0.01), whereas atorvastatin treatment did not
affect triglyceride levels. Total cholesterol levels were lowered by both BAT activation (-29%;
P<0.005) and atorvastatin treatment (-31%; P<0.001), and were more drastically lowered by the
combination (-44%; P<0.0001). In order to study triglyceride and cholesterol kinetics we
intravenously injected glycerol tri[3H]oleate and [14C]cholesteryl oleate double-labeled 45 nmsized VLDL-mimicking particles. The selective uptake of triglyceride-derived fatty acids into BAT
was markedly enhanced by BAT activation alone (+234%; P<0.0001) and on top of atorvastatin
(+220%; P<0.0001), but not by atorvastatin alone. Moreover, the hepatic uptake of cholesterolenriched remnants only tended to be increased by BAT activation (+18%) or atorvastatin (+22%),
and was clearly further increased when BAT activation was combined with atorvastatin treatment
(+70%; P<0.005).
Conclusions:

BAT activation enhances the lipid-lowering effect of statin treatment, via accelerating the formation
and subsequent hepatic uptake of cholesterol-enriched lipoprotein remnants. We, therefore,
postulate that combining statin treatment with BAT activation is a promising new avenue to combat
hyperlipidemia and likely also cardiovascular diseases.
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Increased glucose levels are associated with generation of advanced glycation endproduct
(AGE)-modifications. Interaction between AGE-modified plaque components and immune cells is
believed to play an important role in the development of vascular complications in diabetes.
Methylglyoxal (MGO) is one type of reactive aldehyde that gives rise to AGE-modification. We
have previously shown that high levels of IgM against MGO-modified apolipoprotein B (apo B)100
are associated with less coronary artery calcification in patients with type 2 diabetes. Several
studies have inferred a relationship between IL-5 and natural IgM antibodies. The present study
analysed if autoantibodies against MGO-modified epitopes of the LDL-protein apo B100 predict
cardiovascular events.
A library consisting of 302 peptides comprising the complete apoB100 molecule was screened to
identify peptides targeted by MGO-specific antibodies. Peptide (p) 220 (apo B amino acids 32863305) was identified as a major target. Baseline IgM and IgG against MGO-p220 were measured
in 700 individuals from the Malmö Diet and Cancer Cohort. A total of 139 cardiovascular (CV)
events were registered during the 15-year follow-up period. Controlling for major CV risk factors
demonstrated that subjects in the lowest tertile of MGO-p220 IgM had an increased risk for CV
events (hazard ratio (95% confidence interval): 1.77 (1.09-2.86), Ptrend=0.017). Interestingly, the
association between MGO-p220 IgM and CV events remained and even tended to become
stronger when subjects with diabetes were excluded from the analysis (2.08 (1.19-3.63), Ptrend
=0.008). MGO-p220 IgM was inversely associated with plasma glucose, but not with oxidized LDL.
Furthermore, MGO-p220 IgM levels were significantly associated with plasma IL-5 levels,
indicating that these antibodies could be natural antibodies recognizing epitopes in modified LDL.
To test whether IgM against MGO-p220 are natural antibodies secreted by B1 cells, we purified
different B-cell populations from four healthy donors and measured binding of secreted antibodies

to MGO-p220. B1 cells from three out of the four donors produced high amounts of IgM binding to
MGO-p220.
B1 cells produce IgM that recognize MGO-modified peptide sequence in apo B. Subjects with low
levels of these antibodies have an increased risk to develop CV events and this association is
present also in non-diabetic subjects.
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Background— Patients with Rheumatoid Arthritis (RA) are characterized by a two-fold increased
cardiovascular (CV) risk, which has been attributed to the pro-inflammatory state. The introduction
of biological agents (mainly anti-TNFα) has markedly reduced the patient-exposure to an active
inflammatory state in RA. However, whereas part of RA patients maintain complete remission
using only methotrexate (MTX) therapy, others need persistent biological therapy. We hypothesize
that RA patients needing biologicals to maintain disease remission are characterized by a
persistent cellular inflammatory drive that might affect the inflammation status in the arterial wall.
We therefore evaluated the inflammatory state of circulating monocytes and the arterial wall in
remissive RA patients on either MTX or MTX and biological maintenance therapy.
Methods and Results—We included RA patients using MTX maintenance (MTX; n=15, Disease
activity score (DAS) 1.76[1.49-2.48]) and RA patients using biological maintenance therapy on top
of MTX (BIOL; n=9, DAS 1.56[1.46-1.97]). Flowcytometry revealed that isolated monocytes of
BIOL patients showed increased expression of pro-adhesive (CCR2) and migratory (CD11b)
surface markers, as well as an increased adhesion to human arterial endothelial cells, compared
to MTX patients. In addition, monocytes from BIOL patients showed higher production of the
cytokines TNFα and IL1b after LPS challenge. The inflammatory phenotype of circulating
monocytes coincided with increased arterial wall inflammation assessed with 18
Fluordeoxyglucose positron emission tomography in BIOL patients (target-to-background ratio
(TBR) in carotid artery in BIOL 1.97±0.25 versus in MTX 1.48±0.14; p=0.017).
Conclusions— Patients with RA needing maintenance biological therapy are characterized by
activation of circulating monocytes and an increased inflammatory state of the arterial wall, despite
the clinical remission. The persistent, systemic inflammatory state bears clinical consequences for
cardiovascular prevention in RA patients, particularly if biological maintenance is required.
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Introduction Atherosclerosis is a lipid-driven, low-grade inflammatory disease. Besides inducing
inflammation in the atherosclerotic lesions, low-density-lipoprotein (LDL) was recently shown to
also elicit a long-lasting pro-inflammatory phenotype in circulating monocytes via histone
modifications. Statins, known to lower LDL-c, have also been suggested to have a direct antiinflammatory effect in patients. In the present study, we investigate the effect of statin treatment on
the phenotype of circulating monocytes.
Methods and results We included patients with familial hypercholesterolemia (FH), characterized
by severely elevated LDL-c levels. Patients were divided in no statin (n=20, LDL 6.9±1.7) versus
statin therapy (n=9, LDL 2.7±0.54). Using flow cytometry, increased monocyte counts were
observed in no-statin patients. These patients also had higher monocyte expression of celladhesion markers CCR2 and CD11c. Upon challenge for 24 hours with LPS, monocytes of statin
users revealed a significantly reduced cytokine response of TNF and a significantly increased antiinflammatory response of IL-10.Chromatin immunoprecipitation will be performed investigating
underlying histone modifications.
Conclusions Here we show that statin use attenuates the inflammatory phenotype of circulating
monocytes in patients with FH. Awaiting the effect of non-statin LDL-c lowering compounds, this
study implies that anti-inflammatory effects on circulating monocytes may contribute to an
atheroprotective effect of LDL-c lowering strategies.
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In children and adolescents with familial hypercholesterolemia (FH) pharmacotherapy with statins
is the cornerstone in the current regimen to reduce low density lipoprotein cholesterol (LDLc) and
premature coronary heart disease risk. There is, however, a great interindividual variation in
response to therapy, partially attributed to genetic factors. It has been suggested that genetic
polymorphism of the enzymes POR, CYP3A4, CYP3A5 and solute carrier SLCO1B1 may
influence this variation.We analyzed the association of alleles POR*28, CYP3A4*22, CYP3A5*3
and SLCO1B1 521T>C and 388A>G with lipid levels response to atorvastatin.
The study included 105 FH children and adolescents treated with atorvastatin (10 to 40mg). Total
cholesterol (TChol) and LDLc were measured at baseline and after 6 months of treatment.
POR*28 CYP3A4*22, CYP3A5*3 alleles and SLCO1B1 521T>C and 388A>G genotypes were
determined with TaqMan or PCR-RFLP methods.
POR*28 carriers had significantly lower % mean reduction of TChol (33.1% in *1/*1, 29.8% in
*1/*28 and 25.9% in *28/*28 individuals, p=0.045) and of LDL-c (43.9% in *1/*1, 40.9% in *1/*28
and 30.8% in *28/*28 individuals, p=0.013). In multivariable linear regression adjusted for
confounding factors, POR*28 genotypes, additionally to baseline cholesterol level, account for an
estimated 8.3% and 7.3% of overall variability in % TChol and LDLc reduction (β:4.05; 95% CI
1.73-6.37; p=0.001 and β:5.08; 95% CI 1.62-8.54; p=0.004, respectively). CYP3A4*22, CYP3A5*3
and SLCO1B1 521T>C and 388A>G polymorphisms were not associated with lipid reductions and
did not modify the effect of POR*28 on atorvastatin response.
In children with FH, carriage of POR*28 allele was associated with reduced effect of atorvastatin
on TChol and LDLc and therefore identifies FH children that may require higher atorvastatin doses
to achieve full therapeutic benefits. Further studies in different populations are needed to replicate
the association.
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Available data associate high-density lipoprotein (HDL-C) concentrations in men with body mass
index (BMI), anabolic steroids, age, and certain cytokines. Data are less clear in women,
especially across the full adult lifespan. We postulated that sex steroids, interleukins, body
composition, and age control HDL-C in healthy women distinctly. To test this concept, 120 healthy
women in Olmsted County, MN, USA, a stable well studied clinical population, provided 10-hr
fasting HDL-C, TC, LDL-C and TG (dependent variables) and concomitantly testosterone, estrone,
estradiol, 5-alpha DHT and sex-hormone binding globulin (SHBG) all by mass spectrometry;
insulin, glucose, and albumin (Mayo Res Lab); abdominal visceral and total fat (AVF and TAF, by
CT scan); and a panel of 7 cytokines (by ELISA) (all independent variables). Univariate and
multivariate regression analyses were applied at overall protected P<0.001 for multi-R squared.
HDL-C, at the univariate level, correlated significantly negatively with (P value): BMI (0.0002),
insulin (0.0001), AVF (0.0005), and IL-6 (0.0060). Multivariately, age (0.0001, positively), AVF
(0.0001, negatively), and IL-6 (0.0063, negatively) together explained 28.1% of HDL variance
(P<0.00001). TC correlated positively with single-variable age (P=0.0070) and AVF (P=0.033), and
multivariately with age only (P=0.00069, 9.3% of TC variance). TG’s correlated to univariate BMI
(P<0.0001), glucose (P=0.013), insulin (P<0.0001), AVF (P<0.0001), and IL-6 (P=0.0028), and
multivariate SHBG (P=0.115), AVF (P<0.0001), and IL-6 (P=0.0016) all positively (P<0.00001,
38.9% of TG variance). NonHDL-C correlated positively with age (P=0.0123), BMI (P=0.0003) and
AVF (P=0.0002) individually, and with TAF and IL-8 jointly (P<0.00001, 16.5% of variance). LDL-C
(calculated) correlated univariately to age (0.023), AVF (0.013), and TAF (P=0.0060) all positively,
and multivariately to TAF (P=0.0033) and IL-8 (P=0.045) at overall R2=0.094, P=0.0031. These
data delineate strong conjoint effects of age (positive), AVF (negative) and IL-6 (negative) on HDLC (Figure 1), and of TAF and IL-8 (both positively, Figure 2) on nonHDL-C, in women ages 21-79
yr. Longitudinal studies will ultimately be required, using similar criterion methods, to confirm or
refute these cross-sectional inferences. Abstract word count: 323
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HDL-C in Women Joint Effects of Age (+) and AVF (-)
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The aimof the work is to investigate and to make a comparative analysis of the changes in the
ultrastructure of blood cells under cholesterol load conditions and to estimate their pathogenetic
role.
Material and methods: 119 male patients with atherosclerosis were examined. The control group
consisted of 51 persons. With the aim of food charge, we used so-called “cholesterol breakfast”
with a high content of cholesterol and saturated fatty acids, the total amount of cholecterol being
1720 mg. Blood samples were examined 12 hours after the last food intake and 3 hours after
cholesterol charge (the peak of triglyceridemia and Cloesterolemia). Total cholesterol, Triglycerids,
cholesterol of high density lipoproteins were determined. Ultra structure was examined on electron
microscope Tesla BS-500,
Results and conclusion: In healthy persons “cholesterol stress” causes activation of leucocytes
and platelets an increase in heterogeneity of immunocompetent cells. The activation is expressed
in an irregular outline of cells, ameboid movement (chemotaxis index), displacement of specific
granules to plasmolemma and degranulation of some cells; fatty drops in cytoplasma are seen.
Monocyts display different populations. An episodic increase in atherogenic lipids in healthy
persons’ blood can cause an atherogenic stimulus mediated by the presence of the subpopulation
of large active monocytes, by contents of fatty drops,. It can be assumed that heterogeneity of
white blood cells and disbalance between their subpopulations followed by cooperation and
secretion of biologically active agents play an important role in atherogenesis. An increase in
chemotaxis of neutrophilc granulocytes, irregularity of the membrane surface, an increase in
specific and azurophilic granules, predominance of lipid drops indicate an increased ability for
phogocytosis. Apoptosis of lymphocytes in peripheric blood in the control group after a food
charge indicates a preservation of regulatory abilities of the organism . We believe that activation
of granulocytes and lymphocytes, even in a moderate increase in atherogenic lipoproteins (LP),
has an adaptive character directed at lipid withdrawal and manifestation of cellular immune
reaction.
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Differences on carotid and femoral plaques detected by ultrasonography as markers of
cardiovascular disease in patients with genetic hypercholesterolemias
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Background- Genetic hypercholesterolemia (GH) includes primary dyslipidemias associated with
high serum values of total cholesterol (TC) and early cardiovascular disease (CVD). Nonetheless
the association of traditional CV risk factors with CVD, a cost-effective procedure for detecting
subjects at higher risk of CV events is still an important issue in this population.
Objective- To describe the prevalence of plaques in peripheral arteries detected by
ultrasonography and its association with the prevalence of CVD in GH patients.
Material and Methods-We enrolled all the patients with GH referred to our lipid clinic from 2010 to
2014. We studied lipid profile, anthropometric variables, traditional CVD risk factors and
prevalence of CVD (coronary, cerebrovascular or peripheral artery disease). Carotid and femoral
arteries scan by ultrasonography was performed in all of them in the first visit to our clinic.
Results-We included 481 patients, 79.4 % men, in our analysis, 241 with Familial
Hypercholesterolemia (FH) and 239 with Familial Combined Hyperlipidemia (FCHL) (age, 49 y/o
(15-77);TC, 299±65 mg/dL. 311 patients (64.5%) had atherosclerotic plaques in any location with
a higher prevalence in femoral than carotid arteries (276 vs 182). 137 subjects (30.6%) had
plaques in both territories. There were 61 subjects included (12.7%) with established CVD (mean
age 55, range 37-77). In all groups, femoral plaques were more prevalent than carotid plaques
except for the oldest group. CVD prevalence was higher in those with femoral plaques compared
to those subjects with carotid plaques (58 vs 41; sensitivity 91.8 vs 67.2%, p<0.001). Only 2
patients with CVD had no plaques in any location. Within those ever smokers, femoral plaques
were more prevalent than carotid plaques (213; 67.8% vs 139, 44.3%, p<0.001).
Conclusions- In this GH population, CVD prevalence was associated to femoral atherosclerotic
plaques with a higher sensitivity than carotid plaques. This association was especially important in
subjects with any history of tobacco consumption.
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CLOPIDOGREL BINDS TO LIPOPROTEIN-ASSOCIATED PHOSPHOLIPASE A2 (LP-PLA2)
AND INHIBITS THE ENZYME ACTIVITY. A NEW PLEIOTROPIC EFFECT OF THIS
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Abstract nr. 512
Author Tsoumani , Maria, University of Ioannina, Ioannina, Greece
Co-author(s) - Tellis , Constantinos
Co-author(s) - Chatziathanasiadou , Maria
Co-author(s) - Kontogianni , Vasiliki
Co-author(s) - Katsikoudi , Antigoni
Co-author(s) - Tzakos , Andreas
Co-author(s) - Tselepis , Alexandros
Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Atherosclerosis,Lipoproteins
Introduction: Lp-PLA2 circulates in plasma in active form bound to lipoproteins, primarily to LDL
and in a smaller proportion to HDL. Lp-PLA2 catalyzes the hydrolysis of platelet activating factor
(PAF) and oxidized phospholipids. These phospholipids are formed under oxidative stress
conditions in the arterial intima and may play important role in the pathophysiology of
atherosclerosis. Many clinical studies have demonstrated that elevated Lp-PLA2 levels in plasma
are correlated with increased cardiovascular risk. Clopidogrel is one of the antiplatelet drugs of
choice for cardiovascular patients. Apart from potent antiplatelet activity, clopidogrel exhibits
various pleiotropic effects.
Aim of the study: We investigated the possible effect of clopidogrel on the activity of Lp-PLA2, in
vitro.
Materials and Methods: The effect of clopidogrel and its intermediate metabolite 2-oxo clopidogrel
on recombinant Lp-PLA2 (rLp-PLA2) activity as well as on the enzyme activity in total plasma, and
on LDL was determined by the trichloroacetic acid precipitation method using [3H] PAF as a
substrate. We also studied the possible interaction of clopidogrel with rLp-PLA2 using
fluoroscence spectroscopy. The possible degradation of clopidogrel by rLp-PLA2 was evaluated
with LC-MS/MS (LC/MSD Trap SL) before and after incubation of clopidogrel (C=100mM) with rLpPLA2 (2μg/ml).
Results: Clopidogrel in various concentrations from 1000 to 10000 μΜ inhibits rLp-PLA2 enzymatic
activity as well enzyme activity in plasma and on LDL, in a dose-dependent manner. The same
phenomenon but to a lesser extent was observed with the 2-oxo clopidogrel. Titration of
clopidogrel concentrations (0.5-20 mM) to the solution of rLp-PLA2 (2 mM) revealed a gradual
decrease in fluorescence, thus providing strong evidence that clopidogrel binds to Lp-PLA2.
However, according to the results obtained by LC/MS-MS, clopidogrel is not degraded by Lp-PLA2
, since the spectrum of clopidogrel MRM (m / z 322) was the same either in the presence or
absence of Lp-PLA2.

Conclusions: Clopidogrel binds to Lp-PLA2 and inhibits the enzyme activity, suggesting a new
pleiotropic (antiatherogenic) effect of this antiplatelet drug. However the possible consequences of
clopidogrel binding to Lp-PLA2 on the drug antiplatelet and clinical efficacy in patients treated with
clopidogrel, needs further investigation.
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Apolipoprotein AI Deficiency Stabilizes Plasma High Density Lipoprotein against Serum Opacity
Factor Activity
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Human plasma high-density lipoprotein-cholesterol (HDL-C) concentrations are a negative risk
factor for cardiovascular disease, and their elevation via pharmacological measures sometimes
reduces incident CVD. However, HDL-C concentrations may not be as reliable a predictor of CVD
as once thought: one study showed that controlling for apolipoprotein (apo) AI inverted the
negative relationship of HDL-C with pre-clinical atherosclerosis, so apo AI may be the dominant
determinant of reduced CVD in subjects with elevated HDL-C concentrations. The reaction of
Streptococcal serum opacity factor (SOF) against HDL produces a large cholesteryl ester-rich
microemulsion (CERM), a smaller neo HDL that is apolipoprotein (apo) AI-poor, and lipid-free apo
AI. SOF injection into mice reduces plasma cholesterol ~43% in 3 hours while forming the same
products observed in vitro, but at different ratios. Previous studies supported the hypothesis that
labile apo AI is required for the SOF reaction vs. HDL. Here we further tested that hypothesis by
studies of SOF against HDL from apo AI-null mice. SOF injections into apo AI-null mice reduced
plasma cholesterol ~35% in three hours. The reaction of SOF vs. apo AI-null HDL in vitro
produced a CERM and neo HDL, but no lipid-free apos. Moreover, according to the rate of CERM
formation the SOF reaction is slower in apo AI-null mouse HDL vs. wild-type (WT) mouse HDL.
Chaotropic perturbation studies using guanidine hydrochloride showed that apo AI-null HDL was
more stable than WT HDL. Human apo AI added to apo AI-null HDL was quantitatively
incorporated, giving a reconstituted HDL. Both SOF and guanidine hydrochloride displaced apo AI
from the reconstituted HDL. These results support the hypothesis that apo AI-null HDL is more
stable than WT HDL because it lacks apo AI, a labile protein that is readily displaced by physicochemical and biochemical perturbations. Thus, apo AI-null HDL is less SOF-reactive than WT
HDL. It remains to be determined what other HDL-modifying activities depend on related HDL
stability and altered by apo AI deletion.
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Afamin as novel marker for metabolic syndrome and related diseases
Abstract nr. 514
Author Dieplinger, Hans, Medical University of Innsbruck, Innsbruck, Austria
Topic Epidemiology of CVD; The Risk Factor Concept
Keywords Atherosclerosis,Epidemiology,Metabolism,Risk Factor
Afamin, a human vitamin E binding glycoprotein, is expressed in the liver and secreted into the
blood stream. Afamin plasma concentrations were previously found strongly associated with the
prevalence and incidence of the metabolic syndrome and all of its components in three large
human epidemiologic studies totalling >5000 participants from northern Italy, Austria and southern
Germany (Bruneck, SAPHIR and KORA F4). In line with these results, transgenic mice
overexpressing the human afamin gene exhibited a hyperlipemic, hyperglycemic, obese
metabolic-syndrome-like phenotype suggesting a causal role of afamin for developing metabolic
syndrome.
Furthermore, regression analysis in participants of the prospective Young Finn Study revealed
afamin as an independent predictor of hepatic steatosis (fatty liver) in a 10-year follow-up
independent of elevated liver enzymes and metabolic syndrome parameters (odds ratio of 1.26
per 10 mg/L increase; 95%CI 1.13-1.41; p<0.0001). Hepatic steatosis is associated with obesity,
systemic hypertension, dyslipidemia and insulin resistance.
In order to investigate the association between afamin and pathophysiological clinical endpoints
related to metabolic syndrome, we determined afamin plasma concentrations in the LURIC study,
a large prospective cohort study designed to evaluate risk factors for cardiovascular events. In
total, we determined the prognostic value of afamin in 1345 participants with stable coronary artery
disease (CAD) according to coronary angiographic data, clinical data and biomarkers. Afamin was
significantly lower in participants who died during follow up compared to survivors (81 (69-95) vs.
77 (64-93); p=0.021). Univariate regression analysis identified afamin as a significant predictor of
all-cause and cardiovascular death (risk ratio of 0.99 per 1SD increase in log-transformed values;
95%CI 0.98-1.00; p<0.001 for all-cause mortality; risk ratio of 0.99 per 1SD increase in logtransformed values; 95%CI 0.98-1.00; p=0.001 for cardiovascular mortality). In multivariate Cox
proportional-hazards regression analysis, increases in afamin plasma concentration yielded no
significant change in all-cause or cardiovascular mortality after controlling for established
confounders such as NT-proBNP and hscTNT.
We therefore conclude that afamin is not an independent predictor of mortality in stable CAD and
that afamin’s association with metabolic syndrome derives from its correlation with hepatic
steatosis which is a strong predictor for components of the metabolic syndrome.
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Salsalate activates brown adipose tissue
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Background and aim: The anti-inflammatory drug salsalate diminishes plasma triglycerides and
glucose in type 2 diabetes patients, but the underlying mechanisms are unknown. Brown adipose
tissue (BAT) has recently emerged as a prominent player in energy expenditure and lipid
metabolism by combustion of fatty acids towards heat through uncoupling by UCP-1. Therefore,
the aim of the current study was to investigate whether salsalate exhibits its beneficial metabolic
effects via activation of BAT.
Methods and results: MaleAPOE*3-Leiden.CETP mice, a well-established mouse model for
human-like lipoprotein metabolism, were fed a high fat diet for 12 weeks to induce obesity and
were then randomized to receive salsalate (0.5%, w/w) or vehicle for 4 weeks. Salsalate effectively
reduced body weight (-21%; P<0.001) and fat mass (-50%; P<0.001) and lowered plasma
triglyceride levels (-46%; P<0.05). Salsalate increased the uptake of fatty acids (i.e. [3H]oleate)
from intravenously injected glycerol tri[3H]oleate-labeled lipoprotein-like particles specifically by
interscapular BAT (+156%; P<0.01) and dorsal cervical BAT (+102%; P<0.05), decreased
intracellular lipid content in BAT (-45%; P<0.001) and increased rectal temperature (+0.5°C;
P<0.05), all pointing to more active BAT. Strikingly, treatment of T37i brown adipocytes with
salsalate increased uncoupled respiration, upregulated Ucp1 (3.3-fold; P<0.001) and enhanced
glycerol release (+92%; P<0.01), both of which were abolished by addition of the protein kinase A
(PKA) inhibitor H89.
Conclusions: In conclusion, salsalate profoundly activates BAT, presumably by directly activating
brown adipocytes via the PKA pathway. This suggests a novel mechanism that may explain the
beneficial metabolic effects of salsalate and warrants its clinical development as a treatment
option.
Funding: This work was supported by a research grant of the Rembrandt Institute of

Cardiovascular Science (RICS) to P.C.N. Rensen, E. Lutgens and M.P.J. de Winther.
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Preventing atherosclerosis with a targeted gene therapy to inhibit VCAM-1
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The recruitment of leukocytes is an important driver of atherosclerosis development, particularly
in the early stages. This recruitment relies heavily on Vascular Cell Adhesion Molecule (VCAM-1),
which is expressed on the inflamed endothelial walls. As shown by knockout models and
pharmacological interventions, blocking VCAM-1 is highly effective in preventing plaque
development. However, safe, specific and long term therapies to block VCAM-1 are still lacking. A
fusion construct, CD7/VCAM, has previously been developed which, when expressed in activated
endothelial cells in vitro prevents leukocyte transmigration by functionally disrupting VCAM-1
adhesion clusters. For efficient and long term in vivo delivery we are developing a gene therapy
delivery system. We produced clinically relevant and highly potent adeno associated virus 6
CD7/VCAM (AAV6-CD7/VCAM) gene therapy vectors. In order to further increase efficacy and
safety a single-chain antibody (scFv) against VCAM-1 is employed to specifically deliver this novel
therapeutic construct to early stage plaques. Pure scFv has been produced with yields of 510mg/L culture, using an insect cell production system. Via flow cytometry we could demonstrate
specific binding to the VCAM expressed on SVEC4-10 cells. A variety of site-specific conjugation
techniques have been explored to attach the scFv to the AAV6. This approach is based on the
combination of chemical glycation, Cu free click chemistry and enzymatic sortase reactions and
has been validated using the covalent attachment of biotin to the AAV6. In future we are planning
extensive in vitro and in vivo testing of this targeted gene delivery system, including biodistribution
with radiotracers and reporter genes, as well as therapeutic effectiveness. Given that currently
vascular gene delivery is notoriously difficult, successful development of this system would be
advantageous. It also represents a one shot, non-invasive and preventative treatment for
atherosclerosis. It additionally provides a flexible platform technology for similar strategies in other
inflammatory diseases and generally for targeted therapeutic gene delivery.
Funding: Co-funded Australian National Heart Foundation, National Health Medical Research
Council and Baker IDI Bright Sparks Top Up Scholarships. National Health Medical Research
Council Project Grant.
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Effect of polymorphisms in CYP3A5, SLCO1B1, and ABCG2 on the plasma concentrations of
simvastatin and the lipid response in Chinese
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Aims: This study examined whether polymorphisms in genes potentially related to the
pharmacokinetics of simvastatin influenced the plasma concentration of simvastatin and the lipid
response in Chinese patients with hypercholesterolaemia.
Methods: Morning fasting blood samples were collected from 259 patients who had received a
simvastatin 40 mg night time dose for 6 weeks. Plasma concentrations of simvastatin and
simvastatin acid were quantified using liquid chromatography tandem mass spectrometry. The
CYP3A5 *3, SLCO1B1 388A>G and 521T>C and ABCG2 421C>A were genotyped.
Results:Eleven subjects with plasma simvastatin levels less than the limit of detection were
excluded. Compared to subjects with the SLCO1B1521TT genotype, those with one or two copies
of the 521C variant allele (n=60) had higher plasma concentrations of simvastatin acid after
adjustment for body weight (mean±SE: 3.70±0.34 vs. 2.59±0.19 μg/L, P=0.005) with the 5 subjects
homozygous for the 521C variant having the highest plasma concentrations (8.36±1.14 μg/L). The
ABCG2 421C>A and the SLCO1B1 521T>C polymorphisms were associated with the plasma
concentrations of simvastatin lactone after adjustment for body weight. Neither the plasma
concentrations of simvastatin nor simvastatin acid were associated with the percentage reduction
in LDL-C with simvastatin. There was no significant association between the genetic
polymorphisms examined and the LDL-C response to simvastatin although the 5 subjects with the
521CC genotype tended to have smaller LDL-C response (41.9±1.8 % vs.47.3±11.9 %, P>0.05).
Conclusion: These findings confirm that the SLCO1B1521T>C and the ABCG2 421C>A
polymorphisms influence the systemic exposure to simvastatin acid or lactone but have little effect
on the lipid-lowering efficacy in Chinese patients.
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Effect of probucol on reducing tendon xanthoma and xanthelasma in Chinese patients with
heterozygous familial hypercholesterolaemia
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Introduction: Probucol is a di-phenolic anti-oxidant drug with anti-atherosclerotic effects. It is
known to reduce HDL-C but may increase reverse cholesterol transport. A recent long-term followup study in patients with heterozygous familial hypercholesterolaemia (FH) in Japan showed that
probucol therapy significantly reduced cardiovascular events. The present study examined the
effect of probucol on reducing tendon xanthoma and xanthelasma in Chinese patients with FH.
Methods: In this single arm, open label study, Chinese patients with FH were treated with probocol
500 mg twice daily with the morning and evening meals for 24 weeks. Fasting lipids were
measured at baseline and after 12 and 24 weeks. The volumes of the Achilles tendons were
measured by magnetic resonance imaging at baseline and after treatment with probucol for 12
and 24 weeks. The size of xanthelasma was assessed by the investigators.
Results: A total of 24 patients participated in the study and 6 patients withdrew due to side effects
or personal reasons. In the 18 patients (13 females, 58.1±8.9 years: baseline mean(±SD) LDL-C
level: 2.96±0.75 mmol/L) who completed the study, there was a significant reduction in plasma
HDL-C (from 1.72±0.40 mmol/L to 0.93±0.32 mmol/L), but no significant change in LDL-C or
triglycerides. The mean(±SE) volume of the Achilles tendon on both sides were significantly
reduced (Left: 13.85±1.73 cm3 to 12.96±1.60 cm3, P=0.002; Right: 13.86±1.73 cm3 to 12.98±1.60
cm3, P=0.002) after 24 weeks treatment. The lipid content of Achilles tendon on both sides was
also significantly reduced at the end of the study (Left: 18.7±0.8 % to 17.4±0.5 %, P<0.05; Right:
18.5±0.6 % to 17.6±0.7 %, P<0.05). There was no correlation between the changes in Achilles
tendon volume and the changes in HDL-C levels or other lipids with probucol. The size of
xanthelasma was reduced in 4 out of the 5 patients with these deposits.
Conclusion: This small study showed that treatment with probucol for 24 weeks resulted in
regression of tendon xanthoma which was independent of its lipid-modifying effects.
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Effect of probucol on cholesterol efflux and plasma lipids and lipoproteins in Chinese patients with
heterozygous familial hypercholesterolaemia
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Introduction: Probucol is a di-phenolic anti-oxidant drug with lipid-modifying effects. It may reduce
plasma LDL-C and HDL-C levels, but the mechanism of these effects are not fully understood.
Probucol inactivates hepatic ABCA1 in mice which leads to an increased reverse cholesterol
transport through increasing the fecal excretion of HDL-derived cholesterol. The present study
examined the effect of probucol on plasma lipid and lipoproteins in Chinese patients with familial
hypercholesterolaemia (FH).
Methods: In this single arm, open label study, Chinese patients with FH were treated with probocol
500 mg twice daily with the morning and evening meals for 24 weeks. Fasting lipids were
measured at baseline and after 12 and 24 weeks. The expression of ABCA1 in peripheral blood
mononuclear cells (PBMCs) isolated from heparinized blood and the cholesterol efflux from human
macrophages differentiated from the PBMCs were determined at baseline and after 12-week
treatment.
Results: From 24 patients entering the study, 6 patients withdrew due to side effects or personal
reasons. In the 18 patients (13 females, 58.1±8.9 years: baseline LDL-C level: 2.96±0.75 mmol/L)
who completed the study, there were significant (P<0.001) reductions in plasma HDL-C (from
1.72±0.40 mmol/L to 0.93±0.32 mmol/L) and apoAI (from 160.1±23.4 mg/dL to 98.8±24.3 mg/dL),
but no significant change in LDL-C, triglycerides or apoB levels. The Lp(a) level was increased
from 31.3±30.6 mg/dL to 34.8±31.9 mg/dL (P<0.05). The expression of ABCA1 and cholesterol
efflux capability were significantly reduced with probucol and the changes in ABCA1 expression
were closely correlated to the changes in cholesterol efflux (r=0.850, P<0.001). There was no
significant association between changes in cholesterol efflux and the changes in plasma HDL-C
levels.
Conclusion: This small study showed that treatment with probucol significantly reduced the plasma
HDL-C and apoAI levels but had no effect on LDL-C levels in patients with FH. In addition,
probucol inhibited ABCA1-mediated cholesterol efflux from macrophages differentiated from the
patients’ PBMCs.
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Australian intakes of LC n-3 PUFA and the cardiovascular disease risk factor: the omega-3 index
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Background: Approximately 1.1 million people (5%) in Australia have heart disease (1). Long
chain omega-3 polyunsaturated fatty acids (LC n-3 PUFA) are predominantly comprised of
eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA). The Omega-3 Index (2) is the
sum of EPA and DHA and is expressed as a percentage of total fatty acids in erythrocyte
membranes. It has been postulated as a new risk factor for cardiovascular disease. However,
there are limited data on the Australian population.
Aims: 1) To report on the Australian intakes (n=12,153 aged 2 years and over) LC n-3 PUFA. 2)
To determine the Omega-3 Index in a smaller cohort of Australian adults and the proportion of
Australian adults who fall into the cardioprotection range (greater than 8%) and the at risk range
(less than 4%).
Research Methods & Procedures: 1) Data on LC n-3 PUFA intake was obtained from the
Australian Bureau of Statistics. 2) Erythrocyte membrane EPA and DHA was determined in 137
adults (n= 62 male; n= 75 female) using standard fatty acid extraction and transesterification
protocols. The fatty acids were separated using gas chromatography and the unknown fatty acids
were identified against known standards.
Main findings: The mean LC n-3 PUFA intake for Australians was 267 mg per day (with a standard
error estimate of 6.1%). The median omega-3 index was 5.2% (n=137) with a range from as low
as 1.6% to as high as 9.9%. The people with extremely low values were strict vegans; as they do
not consume EPA and DHA directly in their diets as they do no consume foods such as fish,
meats and eggs. Sixteen percent had omega-3 index less than 4% whilst only 3% fell into the
cardioprotection range. Correlation analysis showed that LC n-3 PUFA intake plus age were
positively associated with Omega-3 Index, whilst being vegan was negatively associated with
Omega-3 Index. Multiple regression shows that LC n-3 PUFA intake, age and vegan status
explains 38% of the variance of the Omega-3 Index (p<0.001).
Conclusion: The majority of Australians are not consuming enough LC n-3 PUFA for optimal
cardiovascular health.
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Impaired Macrophage Cholesterol Efflux in Poorly Controlled Type 2 Diabetes Mellitus
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Macrophage foam cell formation plays an important role in the development of atherosclerosis.
Accumulation of cholesterol in macrophages is partly influenced by the cells’ capability to efflux
cholesterol to extracellular cholesterol acceptors. We have evaluated whether there were changes
in macrophage cholesterol efflux in patients with poorly controlled type 2 diabetes.
Forty type 2 diabetic patients and fifty non-diabetic controls were recruited. Peripheral blood
monocytes were isolated and differentiated into macrophages using autologous serum.
Cholesterol efflux assay was performed by measuring the percentage of [3H]cholesterol
transferred from subject’s monocyte-derived macrophages to fixed concentrations of exogenous
apolipoprotein (apo) AI, HDL, HDL2 and HDL3 as cholesterol acceptors.
Diabetic patients had elevated triglyceride and lower HDL than controls. As expected, HbA1c was
much higher in diabetic patients than control (9.3% ± 0.9 vs 5.4% ± 0.5, p<0.01). In type 2 diabetic
patients, macrophage cholesterol efflux to apo AI (18.9% ± 9.5 vs 26.8% ± 10.5, p<0.01) and to
HDL (34.2% ± 7.8 vs 43.8% ± 8.6, p<0.01) was significantly impaired compared to controls.
Similar reduction in cholesterol efflux to HDL2 and HDL3 was also observed. Macrophage
cholesterol efflux to apo AI (r = -0.39, p<0.01) and HDL (r = -0.53, p<0.01) correlated inversely
with HbA1c.
In conclusion, macrophage cholesterol efflux was significantly impaired in poorly controlled
patients with type 2 diabetes mellitus and might contribute to their increased risk of developing
cardiovascular diseases. Whether improvement in glycaemic control will restore macrophage
cholesterol efflux warrants further investigations.
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Plasma lipidomic profiling: Improved prediction of cardiovascular events in type 2 diabetes
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Type 2 diabetes (T2D) is a major risk factor for cardiovascular disease (CVD). However, risk
stratification is challenging. Traditional lipid measurements (elevated cholesterol, triglycerides
and/or lowered HDL-C) do not show the full complexity of the altered lipid metabolism associated
with T2D or CVD.
We applied a lipidomic strategy to identify plasma lipids associated with future cardiovascular
events (CVE; myocardial infarct (MI), stroke and CVD death) in patients with T2D. Plasma lipids
(310 species) were measured using electrospray-ionisation tandem mass spectrometry on 3779
individuals selected from the ADVANCE study in a case/cohort design. The cohort consisted of
T2D patients who had a CVE during the 5-year follow-up (n=698) and T2D patients who did not
have a CVE (n=3081). Weighted Cox regression was used to identify lipid species associated with
future CVE. Multivariate models combining traditional risk factors alone or with lipid species were
developed using the Akaike information criteria (AIC). C-statistics (AUC) and net reclassification
improvement (NRI), calculated within a bootstrapping framework, were used to evaluate the ability
of plasma lipids to improve upon traditional risk factors to discriminate and reclassify five-year risk.
Sphingolipids, phospholipids (including lyso- and ether-linked species), cholesteryl esters and
glycerolipids were associated with future CVE (p<0.05, corrected for multiple comparisons using
the Benjamini-Hochberg method). Compared to the base model containing 14 traditional risk
factors, the combined lipid and risk factor model (42 features) resulted in an increase in AUC of
0.053 to 0.746 (95% CI, 0.719-0.771), a NRI of 15.6% (95% CI, 7.5%-23.9%) based on a
categorical model of <10, 10-15, and >15% risk and a continuous NRI of 52.6% (95% CI, 39.2%66.1%). Models specific for future MI (20 features, AUC 0.765 (0.725-0.805), categorical NRI
18.7% (5.5%-32.7%)) and stroke (20 features, AUC 0.799 (0.756-0.840), categorical NRI 27.3%
(13.0%-42.3%)) also showed improved performance.

The strong associations between plasma lipids and future CVE provide insight into the role of
lipids in the pathogenesis of CVD and identify potential therapeutic targets. The improvement in
the prediction of CVE, above traditional risk factors, demonstrates the potential of plasma lipids as
biomarkers for CVD risk stratification in T2D.
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Current control status of dyslipidemia and the prevalence of residual risk in patients with ischemic
stroke
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Objectives: We investigated the control status of dyslipidemia and the prevalence of residual risk
in patients with ischemic stroke.
Methods: Patients who were hospitalized due to acute ischemic stroke within 7 days in two referral
hospitals were enrolled retrospectively. Patients without follow-up lipid battery between 1 month
and 1 year after discharge were excluded. Individual target LDL level was determined using
fasting lipid battery and risk factors during admission according to 2011 AHA/ASA guideline for
secondary prevention. Residual risk was determined as 1) high TG (>200 mg/dL) or 2) low HDL
(<40 mg/dL) or 3) high Non-HDL (≥130 mg/dL) in follow-up lipid battery between 1 month and 1
year after discharge.
Results: Among the 1919 patients, a total of 951 (49.6%) patients had follow-up lipid battery.
Target LDL goal was achieved in 664 (69.8%) patients. Diabetes mellitus, hyperlipidemia and
atherothrombotic subtype were more frequent in not achieved 287 patients, while atrial fibrillation
and discharge statin prescription were less prevalent. Residual risk was observed in 507 (53.3%)
patients. Male gender, diabetes mellitus, hyperlipidemia, smoking, fasting blood glucose and initial
NIHSS score were more frequent or higher in patients with residual risk, while discharge statin
prescription was less prevalent. Among target LDL goal achieved population, 319 (48.0%) patients
showed residual risk.
Conclusions: Target LDL goal achievement rates in ischemic stroke patients needs to be
improved. Residual risk was observed almost half of the ischemic stroke patients irrespective of
LDL goal achievement.
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High-Density Lipoproteins-Associated microRNAs: Origin, Export/Delivery and Regulation
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Background: We showed that microRNAs (miRNAs), including miR-223, associate with highdensity lipoproteins (HDL). The origin and regulation of HDL-miRNAs export and delivery is to be
established. miR-223 is highly abundant in polymorphonuclear neutrophils (PMNs) and
macrophages and important for the activation of these inflammatory cells. Here we aim to
determine if HDL-miR-223 and other HDL-miRNAs (miR-451, miR-16, miR-17, miR-24, miR-106a
and miR-146a) originate from PMNs and macrophages. We also aim to study the regulation of
their export to HDL and the delivery to recipient cells (adipocytes and human skeletal muscle
cells).
Results: In order of assess if PMNs export miRNAs to native HDL, isolated neutrophils were
incubated in the presence or absence of human HDL (1 mg total protein/ml) for 4 h. HDL were
then isolated from culture media using apoA-I immunoprecipitation columns. HDL-miRNA levels
were measured by TaqMan assays. miRNA export assays showed a significant increase in miR223 and other miRNAs on HDL post-PMN incubation compared to pre-incubation. To examine if
other inflammatory cells also export miRNAs to HDL, human monocyte-derived macrophages
(HMDM) were cultured. Similar to PMNs, HMDM were also found to export miR-223 to HDL after
16 h. As a consequence of miRNAs export, we predicted that PMN cellular levels of mature miR223 would decrease. Interestingly, we found no significant differences in cellular mature miRNA
levels in PMNs or HMDM treated with HDL. To determine if cellular miR-223 levels are supported
by increased miR-223 transcription in response to HDL induction and miRNA export, we quantified
primary (pri)-miR-223 levels using real-time PCR and TaqMan assays. We found that HDL induce
a significant 3.75-fold increase in PMN pri-miR-223 levels after 4 h. Likewise; we found a
significant 2.24-fold increase in HMDM pri-miR-223 levels after 16 h of HDL treatment. The
transfer of miR-223 from HDL to recipient cells was also assessed and confirmed by quantifying
HDL-miR-223 levels before and after incubations.
Conclusion: HDL regulate the transcription of miRNAs in origin cells required for delivery to
recipient cells. This study brings new insights in the field of HDL-miRNA cell-to-cell communication

and HDL functional properties.
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Elevated Lipoprotein(a), Hypertension and Renal Insufficiency as Predictors of Coronary Artery
Disease in Patients with Genetically Confirmed Heterozygous Familial Hypercholesterolemia
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Background: Familial hypercholesterolemia (FH) is classically caused by LDLR mutations that
result in marked hypercholesterolemia and premature coronary artery disease (CAD).
Lipoprotein(a) [Lp(a)] is a co-existing genetic trait that increases CAD in FH, although the
independence of this association relative to other CAD risk factors remains unclear.
Objective: To examine the association between Lp(a) and other cardiovascular risk factors and
prevalent CAD in patients with FH.
Methods: A cross-sectional study of 390 patients with genetically confirmed FH in the Familial
Hypercholesterolemia Western Australia Program. Clinical and biochemical parameters of FH
patients with and without CAD were compared. Plasma Lp(a) concentrations were measured by
immunoturbidimetry. Renal function was determined by estimated glomerular filtration rate
(eGFR).
Results:FH patients with CAD were older, more often male and had a higher prevalence of
hypertension, smoking, type 2 diabetes, obesity, reduced eGFR, elevated Lp(a) and low HDLcholesterol than patients without CAD (P<0.05 for all). Age, male sex, smoking, hypertension,
reduced eGFR, type 2 diabetes, obesity, plasma creatinine, HDL-cholesterol and Lp(a) were
significant predictors of CAD in the FH patients with univariate analyses, (P<0.05 for all). Elevated
Lp(a), hypertension and reduced eGFR remained significant independent predictors of CAD (P
<0.05 for all) in FH after adjusting for other modifiable risk factors.
Conclusion: Elevated Lp(a), hypertension and renal insufficiency are significant, independent risk
factors of CAD in patients with FH. These findings underscore the need for identifying and treating
these abnormalities to reduce excess CAD risk in patients with FH.
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MCP-1 AND M-CSF SIGNIFICANTLY IMPROVE RISK PREDICTION OF FIRST-TIME
CORONARY EVENTS
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Background:
Myeloid cells play a central role in atherosclerosis. Here we hypothesized that mediators involved
in myeloid cell homeostasis might offer additional prognostic information to traditional risk factor in
the prediction of future coronary events (CE).
Methods:
We measured plasma levels of monocyte chemotactic protein-1 (MCP-1), macrophage colonystimulating factor (M-CSF), CCL3, CCL4, CCL20, CXCL1, CXCL16, and CX3CL1 in 385
individuals who suffered a coronary event during follow-up (median 15.2 years), and 401 age and
sex-matched controls that remained event free. Study subjects were recruited from the larger
cardiovascular cohort of the Malmö Diet and Cancer Study. Biomarker measurement was
performed in parallel in the same samples by using a Proximity Ligation Assay, expressing the
results as relative units.
Results:
In a Cox proportional hazards regression model with stepwise variable selection from myeloid
mediators, classic Framingham risk factors, CRP and presence of diabetes, MCP-1 and M-CSF
were retained as having the strongest correlations with incident coronary events. Importantly,
MCP-1 was positively correlated (Hazard ratio, HR 2.07, 95% CI 1.77-2.43, p<0.001), whereas MCSF had a strong negative correlation with the considered end-point (HR 0.49, 95% CI 0.41-0.58,
p<0.001). Addition of MCP-1 and M-CSF to a binary logistic regression model significantly
improved the predictive ability compared of a model using traditional risk factors alone (c-statistic
0.82 [95% CI 0.78-0.85] with MCP-1 and M-CSF vs. c-statistic 0.66 [95% CI 0.62-0.70] with
traditional risk factors alone, P<0.05). Addition of MCP-1 and M-CSF to the risk model correctly up
or down classified 194 of 276 individuals (70%) at an intermediate (10-20%) risk compared to 14%
incorrect re-classification. For individuals at high (>20%) risk, we recorded a 26% correct and 16%
incorrect down-classification, whereas 9% of individuals at low (<10%) risk were correctly and 9%
were incorrectly up-classified after addition of MCP-1 and M-CSF to the model (net reclassification
improvement, NRI 0.51 (95% CI 0.42-0.60) and integrated discrimination improvement, IDI 0.19

(95% CI 0.16-0.21).
Conclusion:
Addition of MCP-1 and M-CSF to traditional risk factors significantly improve prediction of coronary
events in healthy individuals. The apparently protective effect of M-CSF against CE in this
population warrants further investigation.
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Circulating desmosine relates to cardiovascular comorbidity, coronary artery calcification score,
systemic inflammation and mortality in patients with COPD
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The problem being addressed and purpose of the paper
Chronic obstructive pulmonary disease (COPD) is a risk factor for the development of
cardiovascular disease. Elastin degradation may represent a shared mechanism for the pulmonary
(emphysema) and vascular (arterial stiffness). Desmosine, the crosslinking moiety only present in
mature elastin, is a specific biomarker for elastin breakdown. The aim of the study was to explore
the relationship of circulating desmosine (pDES) with emphysema, emphysema progression,
cardiovascular comorbidities, coronary artery calcification score as a surrogate of coronary
atherosclerosis and mortality in a cohort of patients with COPD.
Procedure and Methods
pDES was measured in 955 patients with COPD (609 male, age 63.1±7.2 years, FEV1
50.6±15.1% predicted) by an isotope dilution LC-MS/MS method. Coronary artery calcification
(Agatston) score (CACS) was assessed in 440 standard CT scan images and classified as low
(<100 Agatston units (AU)), intermediate (101–400 AU), high (401–1000 AU) or very high (>1000
AU).
Main Findings
pDES was significantly elevated in patients with compared to those without cardiovascular
comorbidities (p<0.01) and correlated with lung function (FEV1) (r=0.39, p<0.0001), symptoms
(MMRC) (r=0.16, p<0.0001), 6MWD (r=-0.16, p<0.0001), BODE index (r=0.10, p<0.005), systemic
inflammation (fibrinogen, IL6, IL8, CCL18, and SPD) but not with emphysema . All these variables
showed statistically significant higher values in the patients with highest pDES values (higher
quartile). pDES was elevated in patients with very high CACS in comparison with patients with
lower CACS (Figure 1) and in patients that died during a 3 year follow-up (p<0.0001).
Principle Conclusion

We conclude that pDES relates to lung function, systemic inflammation, cardiovascular
comorbidities, and CACS in patients with COPD. pDES is a predictor of all cause overall mortality.

Figure 1. Differences in pDES between patients with very high CACS and lower CACS levels (*
p<0.01).
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Mast cells are significantly increased in unstable but also stable coronary lesions in patients with
myocardial infarction.
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Objectives: Mast cells (MCs) may play an important role in plaque destabilization and
atherosclerotic coronary complication. Here we have studied the presence of MCs in the intima,
media and adventitia of unstable and stable coronary lesions at different time points after
myocardial infarction (MI).
Methods: Sections of the infarct-related left anterior descendent coronary artery (LAD) were
obtained at autopsy from patients with acute MI (up to 5 days old; n=22) and with chronic MI (5 14 days old; n=17) as well as sections of the LAD from controls without cardiac disease (n=11).
Herein, tryptase-positive MCs were quantified in the intima, media and adventitia of both unstable
and stable lesions.
Results: In all lesions, both in control and MI patients, the numbers of MCs in the intima and
adventitia were significantly higher than in the media, independent of plaque stability. Moreover, in
acute and chronic MI patients the presence of MCs was increased significantly in all three layers
of unstable- but also stable lesions, wherein the numbers of MCs were significantly higher in
unstable lesions than in stable lesions. Lastly, chronic MI patients had relatively more unstable
plaques than acute MI patients and controls.
Conclusion: The increase of MCs in both stable and unstable atherosclerotic coronary lesions after
MI we show here on the one hand suggests that MCs are associated with the onset of MI and on
the other hand that MI, in turn, triggers intra-plaque infiltration of MCs also in stable plaques,
thereby increasing the risk of re-infarction.
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Genetic Anaysis of Familial Hypercholestrolemia in India
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Background: Familial Hypercholesterolemia (FH), an autosomal codominant disorder, is
characterized by very high total and LDL cholesterol since birth, and is strongly associated with
premature Coronary Artery Disease (CAD). It is a highly underappreciated entity in India. Puri et al
documented a frequency of FH as 1 in 350, among 2500 school children in Delhi. We report
molecular study of LDLR, ApoB100 and PCSK9 genes in cases of FH.
Methods: We enrolled 100 unrelated cases, who satisfied modified Dutch Lipid Network Criteria
(DLNC). They were diagnosed by LDL cholesterol above 95th centile (Indian standards), and
family history of hypercholesterolemia/tendon xanthomas/ premature CAD. Sanger sequencing
was done for mutations in LDLR gene, Exons 26 and 29 of ApoB 100 and common mutation
(p.D374Y) in PCSK9 gene. Large deletions/duplications in LDLR gene were analyzed by MLPA
technique. Cascade screening was carried out in 224 family members.
Results: Distribution of cases according to DLNC was 37 Definite, 25 Probable and 38 possible.
We detected 36 different disease causing mutations in 45 families in the LDLR gene, of which 9
were novel (annotated kindly by Dr. Humphries Group, UK), while 27 mutations were previously
reported. No mutations were detected in Apo B and PCSK9 genes. Mutations were identified in
79% of Definite, 35% of Probable and 19% of Possible FH cases. Ten cases were homozygous
and one case was compound heterozygous for the LDLR gene mutations. Splice site mutation in
intron 10 (c.1587-1G>A) of LDLR gene was observed in 7 unrelated North Indian families, which is
likely to be a founder mutation. It was observed that mutation carriers had higher LDL cholesterol
and early presentation of CAD than the non- mutation carriers. The family specific mutation was
observed in 95 (41%) of 224 subjects analyzed.
Conclusion: The current study has added to the mutation spectrum of LDLR gene in India. One
founder mutation was identified. DLNC criteria proved useful for selecting cases for genetic
studies. Cascade screening was well-accepted by family members.
Subdivision 2. Translational Research

Presentation Preference Oral presentation
Additional information

Increased serum malondialdehyde levels in high cardiovascular risk patients with anxiety disorder
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Metabolic syndrome (MetS), smoking, depression and anxiety were found to be independent risk
factors of coronary heart disease (CHD) and cardiac mortality in initially healthy individuals. The
mechanisms through which anxiety might affect the development and onset of CHD need further
research. Oxidative stress is one possible mechanism that may be related to inflammation and
progression of atherosclerosis. The aim of our study was to evaluate the link between anxiety and
oxidative stress measured by malondialdehyde (MDA) concentration in serum.
Methods: The study included 249 male smokers (age 40-54 y.) with MetS. Detailed cardiovascular
risk factors assessment and psychiatric screening with Mini International Neuropsychiatric
Interview for anxiety disorders were performed. MDA concentration in blood serum was measured
using UHPLC method. The statistical software IBM SPSS (v.21) was used for the statistical
analysis.
Results: 58 men were diagnosed with at least one specific anxiety disorder (panic disorder,
obsessive - compulsive disorder, generalized anxiety disorder, social phobia, posttraumatic stress
disorder) and 191 men were without anxiety. Patients with anxiety disorders had significantly
higher MDA levels compared with patients without anxiety (respectively 259 ± 345 ng/ml vs. 179 ±
184 ng/ml; p= 0.02). Other cardiovascular risk factors and biochemical parameters were not
significantly different between the patients with and without anxiety disorders: age (47.4 ± 4.2 y.
vs. 47.7 ± 4.1 y.), body mass index (30.1 ± 3.98 kg/m2 vs. 31.2 ± 4.14 kg/m2), waist circumference
(107± 9 cm vs. 110 ± 10 cm), C- reactive protein (3.4 ± 5.9 mg/l vs. 3.3 ± 3.9 mg/l), fibrinogen (3.8
± 0.0 g/l vs. 3.7 ± 0.7 g/l), total cholesterol (6.8 ± 1.6 mmol/l vs. 6.5 ± 1.3 mmol/l), LDL cholesterol
(4.3 ± 1.5 mmol/l vs. 4.2 ± 1.1 mmol/l), HDL cholesterol (1.1 ± 0.3 mmol/l vs. 1.1 ± 0.2 mmol/l),
triglyceride (3.4 ± 3.0 mmol.l vs. 2.7 ± 2.3 mmol/l), fasting glucose (5.7 ± 0.5 mmol/l vs. 5.7 ± 0.5
mmol/l).
Conclusions: Our results suggest that patients with anxiety disorders experienced higher levels of
oxidative stress which can promote atherosclerosis despite no significant impact of anxiety on
other cardiovascular risk markers.
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Docosahexaenoic acid inhibits age-induced accumulation of N (e)-(carboxymethyl)lysine in nonatherosclerotic intramyocardial blood vessels in ApoE -/- mice.
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Background Formation of the advanced glycation endproduct N(ε)-(carboxymethyl)lysine (CML)
in the vasculature has been associated with vascular dysfunction. CML was found to deposit in
atherosclerotic blood vessels but also in the non-atherosclerotic microvasculature. Although aging
was shown to facilitate CML accumulation in atherosclerotic blood vessels, its effect on the (nonatherosclerotic) microvasculature is unknown. This we have analyzed in the present study in the
heart and brain of mice. Additionally, as CML formation can be induced by inflammation and
oxidative stress, we studied whether diet supplementation of the fish oil constituent
docosahexaenoic acid (DHA), an omega-3 fatty acid with anti-inflammatory and anti-oxidant
properties, could counteract CML accumulation.
Methods: ApoE -/- mice (n=50) were fed a western diet and were sacrificed after 40, 70 and 90
weeks. Part of these mice (n=20) were fed a western diet enriched with DHA from 40 weeks on.
CML in cardiac and cerebral microvessels was quantified using immunohistochemistry.
Results: CardiacCML depositions significantly increased with an immunohistochemical score of
11.85 [5.92-14.60] at 40 weeks, to 33.17 [17.60-47.15] at 70 weeks (p=0.005). At the same time
points, cerebral CML increased from 6.45; [4.78-7.30] to 12.99; [9.85-20.122] (p=0.003). CML did
not further increase at 90 weeks, neither in the heart nor in the brain. DHA significantly decreased
CML in the intramyocardial vasculature at 70 weeks only (33.17;[17.60-47.15] vs. 14.73;[4.4428.16] p=0.037). No such effects were found in the brain.
Conclusions: Aging coincides with CML accumulation in non-atherosclerotic small blood vessels of
the heart and the brain in ApoE -/- mice. Diet supplemented DHA prevented age-associated
microvascular CML accumulation in the heart but not in the brain. This could point to different
mechanism(s) of age-induced CML accumulation in small blood vessels of the heart and the brain.
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Effect of APOE genotype on LDL cholesterol levels in FH and FDB patients: Is there sexspecifically protective genotype?
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Objective: Familial hypercholesterolemia (FH) and familial defective apoB 100 (FDB) are
autosomaly dominant diseases of lipid metabolism, characterized by increased plasma low-density
lipoprotein cholesterol (LDL-C) levels, and caused mostly by the mutations within the LDL receptor
(FH patients) or the R3500Q mutation in apoB gene (FDB patients). Apolipoprotein E (APOE)
isoforms influence the risk of cardiovascular diseases in general population, with the ancestral
APO*E4 allele bringing the higher risk to its carriers.
Methods: Total number of 131 FH/FDB patients was studied. The DNA was isolated using the
standard salting out method. APOE *E2, E3 and E4 alleles and R3500Q mutation in APOB gene
were determined using PCR – RFLP method. Defects of the LDLR gene were detected using
sequencing and/or MLPA analysis. STATISTICA software has been used for ANOVA procedure.
Results: In a representative cohorts of 40 unrelated FH and 91 unrelated FDB patients, genotyped
for APOE, we detected statistically significant difference in LDL-C levels between men and women
in FDB (m: 4.23 ±0.98mmol/l, w: 5.29 ±1.61mmol/l; p=0.001), but not in FH group(m: 6.33
±1.76mmol/l, w: 6.55 ±1.64mmol/l. Moreover, LDL-C levels of homozygous APO*E3 men (3.47
±0.43 mmol/l) were significantly lower than in women of the same genotype (5.96 ±1,92 mmol/l) in
FDB group of patients(p=0.002), this effect was not detected in FH group.
Conclusion: We tested interactions of APOE genotype, sex, and genetically approved diagnosis
(FH vs. FDB) in the patients with hypercholesterolemia. The analysis revealed sex differences in
LDL-C levels in a cohort of FDB, but not FH patients. Genotyping for APOE isoforms showed
significant reduction in LDL-C levels in FDB men with homozygous APO*E3 genotype in
comparison to women of the same genotype and/or carriers of other genotypes of any sex. Thus,
significant portion of the FDB patients carrying the most frequent APOE genotype may escape
adequate preventive medical care, which must be confirmed by further investigation of larger
patients´ cohorts.
Supported by the project (Ministry of Health, Czech Republic) for development of research

organization 00023001 (IKEM, Prague, Czech Republic) and IGA NT 14186-3 (CPC, 3 rd Dept. of
Internal Medicine).
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Integrated Management of Coronary Diseases at Risk Groups Via Family Medicine in Alexandria
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Introduction: Cardiovascular disease is a leading cause of global morbidity and mortality and is
responsible for approximately one-third of all global deaths annually. Screening rates in Primary
Health Care (PHC) for single behavioral risk factors are widely documented; however, such risk
factors occur in cluster in individuals and populations. Since many patients present with multiple
health risk behaviors, integrated approach to health assessment and intervention may be more
patient centered, holistic, and timely, thereby generating greater patient satisfaction. Aim: This
research aimed to study the integrated management of coronary heart disease at risk groups via
family medicine units in Alexandria. Methods: A cross-sectional study followed by an intervention
program. All family physicians working in the study were subjected to interview questionnaire
concerning CHD risk factors management in at risk patients, as well as observed for their
operational performance. A sample of 380 patients aged above 45 years was selected randomly
from the family clinics and were screened for CHD risks as well as assessed for the management
of their conditions by their family physicians. A short training program was done to the family
physicians with assessment of its impact on their operational performance and the achievement of
integrated care. Results: Shortcomings were found in the registration of risk factors, and the
lifestyle advice provided by family doctors. Sixty-three percent of the sample were hypertensive,
38.2% were diabetic, 13.9% were hyperlipidemic, and 12.4% had IHD. Obesity was found in
87.7%, current tobacco use in 23.4%, and passive smoking in 26.1% of the screened cases.
Multiple risk factors were present in the majority of cases. A training program for doctors was
developed and implemented in two family medicine centers. The results showed a significant
improvement in knowledge, attitude and practice of family doctors in integrated management of
coronary heart disease at risk. Recommendations: It can be recommend that family health
services must cover all the population; with integrated management of multiple risk factors CHD;
and guidelines for the integrated management should be available at all facilities.
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Atherosclerotic plaque area increases after orthopedic surgery in Apo E -/- mice
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Background: Observational studies show a peak incidence of cardiovascular events after major
surgery. For example, the risk for acute myocardial infarction is increased 25-fold early after total
hip replacement. The acuteness of this increased risk suggests plaque complications, which are
closely correlated with intra-plaque inflammation. We hypothesized that systemic inflammation
caused by major orthopedic surgery leads to plaque complications.
Methods: ApoE -/- mice (n=48) were fed a western diet for 10 weeks after which the operation
group underwent midshaft femur osteotomy followed by realignment with a intramedullary K-wire,
to mimic major orthopedic surgery. Mice in both operation and control group were sacrificed 5 or
15 days post-surgery resp. post-saline injection. Paraffin embedded slides of the aortic root were
stained with Von Kossa, EVG, Toluidine blue (mast cells), MAC-3 (macrophages), Ly-6g
(granulocytes) and CD45 (lymphocytes).
Results: Plaque area in operated animals versus controls had increased by 5,5 % compared after
5 days (n.s.), and by 34% after 15 days (p=0.02). This plaque enhancement was especially related
to an increase (180 %) in the necrotic core, which was 99.0 x 103 μm2 [71.2-155] in controls,
versus 257 x 103 μm2 [151-315] post-surgery (p=0.013). No significant differences were found in
the density of inflammatory cells.
Conclusions: Atherosclerotic plaque area is enhanced after major orthopedic surgery in Apo E -/mice, mainly due to enlargement of the necrotic core, pointing towards increased plaque
vulnerability.
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A hemodynamic property of the 3D computational DM aortic model
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3D computational aorta models have been studied to reproduce aortic diseases such as
aneurysm and aortic dissection; however there is no study about the 3D aorta model applied
Diabetes Mellitus (DM). To predict biomechanical properties of human aorta with DM, we
developed a 3D computational aorta model that embodies pressure and von Mises stress under
DM pathological boundary conditions.
Our model was applied to pulsatile blood pressure mimicking biomechanical environment using
COMSOL Multiphysics v4.4. The hemodynamics was hereby compared between normal and DM
model.
Results comparing biomechanical properties show that the mean values of flow velocity, aortic
pressure, and von Mises stress were lower in DM aorta model than normal aorta model, and that
the variation of aorta movement was reduced in DM model compared to normal model. From
these results, DM aortic model appear more susceptible to rupture in aortic wall. Also when
compared the values among discrete regions of aorta, the values of them were higher in
ascending aorta where stress concentration was found in both normal and DM model, which is
corresponding to the aortic lesion.
Combining the result of the correlation between hemodynamics and the development of vascular
lesion, our study may provide a better understanding of the relationship between biomechanical
properties of aorta and developing pathobiology of aortic diseases.
This work was supported by the National Research Founda-tion of Korea (NRF), and funding was
granted by the Ministryof Science, ICT & Future Planning of Korea (2011-0028925) and by the
Ministry of Education ofKorea (2010-0020224).
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The Impact of the Metabolic Syndrome on Erythrocyte Aggregation Characteristics in Ischemic
Stroke Patients
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Objective: the study of erythrocyte aggregation properties in patients with ischemic stroke (IS)
against the metabolic syndrome (MS) background.
Materials and methods: 105 patients suffering from ischemic stroke were examined; the MS was
verified in 53 patients.The erythrocyte aggregation and deformability were measured on a laserassisted optical rotational cell analyzer LORRCA on the 1-st and 21-st days after the IS
occurrence. The investigated parameters included the aggregation amplitude (AA), the time of
single-stranded erythrocyte aggregate formation by the "rouleaux» type (Tf), the three-dimensional
erythrocyte aggregate formation time (Ts), the maximum deformability index (DI).
Results: The AA was significantly higher in the MS patients for whom it was 13.4 ± 1.7 a.u.
(arbitrary units) versus 9.7 ± 2.3 a.u. in patients without MS (normal value up to 10 a.u.). This
trend continued throughout the whole observation period.
Initially, the Tf value for the MS patients was 1.57±0.22, compared with 1.73±0.16 for the non-MS
patients (normal value is from 2.25). By the 21-st day, this indicator did not change for the MS
patients and increased by 22% for the non-MS patients.
The Ts value on the MS background at the beginning of the observation was 13.11±3.56 s versus
13.79±4.22 s in the MS absence. By the 21-st day this indicator grew by 15% on the MS
background and by 25% for the non-MS patients.
The DI on the MS background was initially 0.50±0.03, compared with 0.51±0.04 without the MS.
Later, the ID value increased but at a considerably less extent for the MS patients. By the 21-st
day from the II occurrence, this indicator grew to 0.60±0.03 for the MS patients and to 0.68±0.05
for the non-MS patients.
Conclusion: The presence of the MS in patients with ischemic stroke decreased the functional
properties of erythrocytes – both aggregation and deformability, which enhances blood clot
development and inhibits microcirculation.
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Annexin A1 Counteracts Chemokine-Induced Arterial Myeloid Cell Recruitment.
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Topic The Pathogenesis of Atherosclerosis; Immunity, Inflammation, and the Endothelium
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Rationale: Chemokine-controlled arterial leukocyte recruitment is a crucial process in all stages
of atherosclerosis. Formyl-peptide receptor 2 (FPR2) is a chemoattractant receptor which
recognizes pro-inflammatory and pro-resolving ligands. One of these pro-resolving ligands is
Annexin A1, a cytoplasmic protein which is mobilized to the cell surface and secreted upon
activation. The contribution of FPR2 and its ligand Annexin A1 to atherosclerotic lesion formation
is largely undefined.
Objective: Due to the ambivalence of FPR2 ligands, we here investigate the role of FPR2 and its
resolving ligand Annexin A1 in atherogenesis.
Methods and Results: Deletion of FPR2 or its ligand Annexin A1 exhibits increased lesion sizes
with a higher count of recruited macrophages and neutrophils in the plaque. In addition, intravital
microscopy of the carotid artery of those knock-out mice shows enhanced arterial myeloid cell
adhesion. A potential therapeutic effect was shown by administration of Ac2-26, an Annexin A1
fragment. The fragment largely diminishes arterial recruitment of myeloid cells in a FPR2dependent fashion. This effect is also observed in presence of selective antagonists to CCR5,
CCR2, or CXCR2, while Ac2-26 was without effect when all three chemokine receptors were
antagonized simultaneously. Furthermore, repeated treatment with Ac2-26 reduces atherosclerotic
lesion sizes and lesional macrophage accumulation. Mechanistically we identify Annexin A1 as an
endogenous inhibitor of integrin activation evoked by the chemokines CCL5, CCL2, and CXCL1.
Specifically, the Annexin A1 fragment Ac2-26 counteracts conformational activation and clustering
of integrins on human and mouse myeloid cells evoked by CCL5, CCL2, and CXCL1 through
inhibiting activation of the small GTPase Rap1.
Conclusions: Instructing the Annexin A1-FPR2 axis harbors a novel approach to target arterial
leukocyte recruitment. With the ability of Ac2-26 to counteract integrin activation exerted by
various chemokines, delivery of Ac2-26 may be superior in inhibition of arterial leukocyte
recruitment as compared to blocking individual chemokine receptors.
Keywords: Annexin A1, atherosclerosis, chemokine, integrin, leukocyte
Funding: The study was supported by the DFG (SO876/3-1, SO876/6-1, FOR809, SFB914 TP
B08, SFB1123 TP A06, ZA428/6-1, SFB1009 TP A05), the Else Kröner Fresenius Stiftung, the
NWO (VIDI project 91712303), the LMUexcellence and the FöFoLe program of the LMU Munich.
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Effect of Mipomersen on LDL-Cholesterol levels in Patients with Severe LDLHypercholesterolemia
and Atherosclerosis Treated by Regular Lipoprotein-Apheresis
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Keywords Familial Hypercholesterolemia
Objectives: Mipomersen, an antisense oligonucleotide targeting apolipoprotein B synthesis,
significantly reduces plasma concentrations of LDL-cholesterol by 25-47% and of lipoprotein(a) by
20-30% in hetero- and homozygous familial hypercholesterolemia when added to ongoing
maximally tolerated lipid-lowering drug therapy. In this study we evaluated the effect of
mipomersen in patients with severe LDL-hypercholesterolemia and atherosclerosis treated by lipid
lowering drugs and regular LDL-apheresis.
Methods: This prospective, randomized, controlled phase II monocenter trial enrolled 15 patients
(9 males, 6 females; 56±11 ys., BMI 28±5 kg/m²) fulfilling German criteria for regular LDLapheresis (established atherosclerosis and LDL-cholesterol ≥130 mg/dl despite maximal possible
drug therapy). All patients were on stable lipid lowering drug therapy and regular apheresis for >3
months. 8 patients were treated with dextran-sulfate adsorption (Liposorber®, Kaneka), 3 with
polyacylate-adsorption (DALI®, Fresenius), and 4 with cascade filtration (Octo Nova®, Diamed).
Patients randomized to treatment (n=11) received mipomersen 200 mg sc per week at day 4 after
weekly apheresis for 26 weeks. Patients randomized to control (n=4) did not receive any injection.
Results: Four patients discontinued mipomersen early because of side effects, 3 for severe
injection site reactions and 1 for elevated liver enzymes. In an on treatment analysis mipomersen
reduced pre-apheresis LDL-cholesterol significantly by 19.2±15%, from a baseline of 189±47
mg/dl to 151±35 mg/dl, while there was no significant change in the control group (+4.7±6%), with
the difference between the groups being significant (p=0.009). Mipomersen also decreased preapheresis lipoprotein(a) concentration from a baseline of 76.2±67 mg/dl by 12.1±16% (p=0.16).
Conclusion: Mipomersen reduces LDL-cholesterol (significantly) and Lp(a) (non-significantly) in
patients on maximal drug therapy and regular apheresis but often is associated with significant
side effects.
Research Funding Support: Funding for this investigator-sponsored study was provided by
Genzyme, A Sanofi Company, through a non-restricted grant.
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Effectiveness of acenocoumarol genetic and clinical dosing algorithms in predicting stable dose in
the Greek cohort of the EU-PACT trial
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Topic Primary & Secondary prevention of CVD; Lifestyle Measures and Pharmacological
Intervention
Keywords Anticoagulants,Genetics,Pharmacology,Risk stratification
The use of genotype-guided dosing algorithm that may increase the effectiveness and safety of
the coumarinic anticoagulant acenocoumarol has been recently assessed in a single-blind,
randomized trial (EU-PACT, ClinicalTrials.gov number, NCT01119261) comparing a genotypeguided dosing algorithm that included clinical variables and genotyping for CYP2C9 and VKORC1
with a dosing algorithm that included only clinical variables, for the initiation of acenocoumarol
treatment in patients with atrial fibrillation or venous thromboembolism (Verhoef et al.
NEJM2013;369(24):2294-303). Primary outcome of the trial was the percentage of time in the
target range for the international normalized ratio (INR; target range, 2.0 to 3.0) in the 12-week
period after the initiation of therapy. Several secondary outcomes, such as time to and number of
patients with INR≥4, percentage time spent with an INR≥4 or with an INR<2, number of minor and
major adverse events and incidence of coumarin sensitivity and resistance, were also assessed.
In the present study we performed an ethnicity analysis for the Greek population recruited in EUPACT trial. A total of 207 patients (104 in the pharmacogenomic arm, 103 in control arm) starting
acenocoumarol therapy were recruited in Greece.
Percent time in range (PTIR) was 61.1% for patients receiving genotype-guided dosing and 62.7%
for those receiving clinically guided dosing (P = 0.68). No differences were observed in PTIR for
weeks 1-4, 4-8 and 9-12 of the trial and for the other secondary outcomes assessed. We have
further tested in the pooled sample the effect of CYP450 enzymes and VKORC1 gene
polymorphisms on acenocoumarol stable dose and time to reach stable dose. Acenocoumarol
stable dose was significantly associated with CYP2C9 and VKORC1 genotype (p<0.001 in each
case).
In conclusion genotype-guided dosing of acenocoumarol did not improve the PTIR during the 12
weeks after therapy initiation in comparison with the clinical algorithm. However, genetic variants

of CYP2C9 and VKORC1 are significant determinants of individual dose of acenocoumarol
needed to maintain a therapeutic INR in the Greek population.
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Determination of The Genomic Profiles of The Diabetic Dyslipidemia
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Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Diabetes,Dyslipidemia,Lipoproteins,Metabolism
Objective: The most effective mechanisms of developing the diabetic dyslipidemia includes
quantitative and qualitative changes in the properties of lipoproteins, degredation of lipoprotein
metabolism, genetic predispositions and environmental factors. Today to elucidate the basic
molecular mechanism of disease development which cause lipid and lipoprotein metabolism
disorders becomes more important. We investigated the effects of LDLR (rs1799898), LPL
(rs320), LCAT (rs2292318), ADIPOQ (rs1501299), RETN (rs3745367), PON1 (rs662), CETP
(rs708272), LIPC (rs2070895), SCARB1 (rs5888), MNSOD (rs4880) gene polymorphisms on
development of diabetic dyslipidemia.
Methods: The study group includes 217 diabetic dyslipidemia patients and 212 healty controls.
Patient group and the healty control groups matched by age and gender. Genomic DNA was
performed from the blood sapmles and genotype analysis were carried out on the LightCycler®
480 Instrument.
Results: Significant associations were observed between LPL (rs320), LCAT (rs2292318),
ADIPOQ (rs1501299), RETN (rs3745367), CETP (rs708272), LIPC (rs2070895), SCARB1
(rs5888), MNSOD (rs48809) gene polymorphisms and development risk of diabetic dyslipidemia.
However no associations were determined between the LDLR (rs1799898) and PON1 (rs662)
gene polymorphisms and diabetic dyslipidemia.
Conclusion: LPL (rs320), LCAT (rs2292318), AdipoQ (rs1501299) RETN (rs3745367), CETP
(rs708272), LIPC (rs2070895), SCARB1 (rs5888), MnSOD (rs48809) gene polymorphisms play
important role ın the basic molecular metabolism of diabetic dyslipidemia, therefore these
polymorphisms may be used as a marker to detect the disease development early.
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The Cardiovascular Comorbidity in Children with Chronic Kidney Disease (4C) study: baseline
data of a multicentre prospective observational study
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Topic Epidemiology of CVD; The Risk Factor Concept
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Background and objectives: Children and adolescents with chronic kidney disease (CKD) are at
high risk for cardiovascular morbidity and mortality. A systemic arteriopathy and cardiomyopathy
has been characterized in pediatric dialysis patients by the presence of morphological and
functional abnormalities. While cardiovascular morbidity in adults is related to older age and
additional risk factor load (e.g. diabetes), the role of CKD-specific factors in the initiation and
progression of cardiac and vascular disease (CVD) are likely to be characterized with greater
sensitivity in the pediatric age group.
Design, setting, participants, measurements: The Cardiovascular Comorbidity in Children with
CKD (4C) Study is a multicentre, prospective, observational study in children with CKD aged 6 to
17 years, with an initial glomerular filtration rate of 10-45 ml/min/1.73m² . The prevalence, degree
and progression of cardiovascular comorbidity as well as its association with CKD progression is
explored through longitudinal follow-up. The morphology and function of the heart and large
arteries is monitored by sensitive non-invasive methods and compared with aged-matched healthy
controls. All patients are seen at 6-months intervals by 8 regional coordinators visiting the centres
for follow-up including collection of blood and urine samples and annually for assessment of the
cardiovascular status.
Results: Since its start in 2009, the 4C Study has recruited a total of 705 patients in 55
participating centers from 12 European countries. At baseline examination, 30% of children were
hypertensive (ambulatory blood pressure monitoring), 40% had left ventricular hypertrophy
(echocardiography), 40% showed an increased initima-media thickness of the carotid artery (cIMT;
ultrasound), and 23% an increase in aortic pulse-wave velocity (PWV; oscillometry). By
multivariate analysis, systolic blood pressure and serum levels of 25-hydroxyvitamin D,
parathyroid hormone, and serum calcium- and phosphorus levels showed significant associations

with age-corrected IMT and PWV, respectively.
Conclusions: Children aged 6-17 years with CKD stage 3-5 have significant sublinical CVD. At
initial examination, surrogate endpoints of CVD were associated with systolic blood pressure and
disturbances of mineral metabolism. Follow-up data (including analysis of clinical,
pharmacological, biochemical and genetic risk factors) are expected to provide innovative insight
into cardiovascular and renal disease progression in CKD
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Pattern of Statin Potency Usages and Lipid Outcomes in Thai Diabetic Patients: A Single Center
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ACC/AHA 2013 guideline has recommended using moderate or high potency statins in diabetic
patients; however statins have been reported to result in greater LDL-C reductions in Asian than in
Caucasian.
We examined the pattern of statin potency usages and their outcomes on lipid profiles of diabetic
patients who attended diabetic clinic at Siriraj Hospital during January 1st 2013- June 30th 2014.
Statin potencies were graded according to the ACC/AHA guidelines.
Mean age of our study subjects (n=1,427) was 56.8±17 years (60% female). The prevalence of
ASCVD was 12%. Mean HbA1C was 7.5±1.5%. Mean fasting plasma total cholesterol, HDL-C and
LDL-C levels were 160±33, 53±16, and 84±31 mg/dl respectively. Median plasma triglyceride level
was 115 (30-1,575)mg/dl. Among the 1,427 subjects studied, 78.5% was on statins, 2.7% were on
non-statin drugs, while 18.8% did not take any lipid lowering drugs. Among subjects who received
statins (n=1,121), 33.3% were on low potency statins, 55.8% were on moderate potency statins,
and 10.9% were on high potency statins. Plasma LDL-C < 70 mg/dl was achieved in 407(36.3%)
of the statin users. Among subjects who achieved LDL-C <70 mg/dl, only 8.6% were on high
potency statin while 42.7% were on low potency statin, 48.6% were on moderate potency statin.
Among subjects who had plasma LDL-C ≥ 70 mg/dl, 12.2% were on high potency statin, while
27.9% were on low potency statin, and 59.8% were on moderate potency. There was no
significant difference in statin potency usages among subjects who achieved and not achieved
LDL-C goal (p=0.065). Interestingly, 46.5% of the subjects who received low potency statins
achieved LDL-C < 70 mg/dl.
Conclusion: Low potency statins were prescribed in about one-third of the statin users, and
attained an LDL-C goal in nearly half of them. High potency statins were less frequently prescribed
in Thai diabetic patients. Ninety-one percent of the subjects who had plasma LDL-C < 70 mg/dl
can be achieved by using low or moderate potency statins, suggesting that Thai diabetic patients
responded well with statins. Therefore, stepping up statin potency method may be an alternative
way in clinical practice.
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Perfusion at arterial blood pressure induces transient presence of the endogenous complement
inhibitor C4b-binding protein in human saphenous vein grafts.
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Background. Complement activation appears to play an important role in vein graft failure as
exogenous inhibitors of complement were shown to protect veins against arterial blood pressureinduced remodeling. However, we noted previously that the cell protective complement inhibitor
C1 esterase inhibitor is also activated in human saphenous veins perfused at arterial blood
pressure. Here we have analyzed whether C4b-binding protein (C4bp), another endogenous
complement inhibitor, is present in the vein wall as well.
Materials and methods. Human saphenous vein segments obtained from patients undergoing
coronary artery bypass grafting (n=55) were perfused in vitro at arterial blood pressure with either
autologous blood for 1, 2, 4 or 6 hours or with autologous blood supplemented with reactive
oxygen species scavenger N-acetylcysteine. The segments were subsequently analyzed
quantitatively for the presence of C4bp and complement activation product C3d using
immunohistochemistry.
Results. Perfusion induced deposition of C3d and C4bp within the media of the vessel wall, which
increased reproducibly and significantly over a period of 4 hours up to 3.8 % for C3d and 81 % for
C4bp of the total vessel area. Remarkably after 6 hours of perfusion, a sharp and significant
decrease was found in C3d-positive area to 1.3 % as well as the C4bp-positive area to 19% of the
total area of the vein. The areas positive for both C3d and C4bp were increased in the presence of
N-acetylcysteine.
Conclusion. Vein graft perfusion induces a transient but limited increase in the presence of C3d
and a much more extensive increase in the presence of C4bp. Both decline dramatically after 6
hours of perfusion, which in part can be prevented by inhibition of reactive oxygen species.
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Association of complement C1q, C4d/C4-ratio and C1-INH with cardiovascular disease over a 7year follow-up period: The CODAM study
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Objectives
Complement C3 was in several studies, including the CODAM cohort, associated with
cardiovascular disease (CVD). C3 can be activated via the classical, the lectin and the alternative
complement pathway. Factors of the classical pathway are present in human atherosclerotic
plaques. Furthermore, animal and in-vitro studies showed that the classical pathway is
instrumental in clearance of pathogenic material in atherosclerotic lesions. In the current study, we
measured the target-binding and initiating factor C1q; furthermore an estimate of classical
pathway activation - C4d/C4-ratio; and the inhibitor of classical pathway activation C1-INH. We
determined their associations with carotid intima-media thickness (cIMT), CVD, cardiovascular
events (CVE) and also with low-grade inflammation (LGI) and endothelial dysfunction (ED).
Methods
Complement C1q, C4d, C4 and C1-INH were measured at baseline in a prospective cohort – the
CODAM study (baseline N=547, 61% men, age 60±7 years). At baseline and after a 7-year followup period (N=459), we determined the presence of CVD and CVE, and measured cIMT, LGI
(score of CRP, serum amyloid A, soluble intercellular adhesion molecule-1 (sICAM-1), TNFα,
interleukin-8, interleukin-6) and ED (score of sICAM-1, soluble vascular cell adhesion molecule-1,
soluble endothelial selectin, von Willebrand factor). Associations of baseline C1q, the C4d/C4-ratio
and C1INH with cIMT, CVD, CVE, LGI and ED over the 7-year follow-up period were analysed
with generalized estimating equations, adjusted for potential confounders.
Results
C1q, the C4d/C4-ratio and C1-INH were all not associated with cIMT, CVD or CVE (all
Pvalues>0.1). C4d/C4-ratio and C1-INH were also not associated with LGI or ED. In contrast, C1q
was positively associated with ED (standardized β in the fully adjusted model was 0.10 [95% CI
0.03; 0.10]). C1q was also positively associated with LGI in a model adjusted only for age, sex,
impaired glucose metabolism and type 2 diabetes (standardized β=0.09 [0.01; 0.16]), but this
association was attenuated and became non-significant in the fully adjusted model (P=0.12).

Conclusions
C1q may play a role in ED, but systemic C1q, C4d/C4-ratio or C1-INH do not reflect participation
of the classical complement pathway in atherosclerosis or in the development of CVD or CVE.
(Funded by the Dutch Heart Foundation - NHS2010B194).
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Stress-induced inflammation is associated with altered cortisol reactivity and telomere shortening
in patients with coronary artery disease
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Introduction: Stress is known to elicit an inflammatory response which is normally dampened by
glucocorticoids. There is evidence for a dysregulated cortisol response in patients with coronary
artery disease (CAD). Neutrophils in CAD patients have also been shown to be more prone to
release matrix metalloproteinase (MMP)-9 ex vivo. The aim was to investigate whether CAD
patients exposed to acute mental stress exhibited a release of MMP-9 and other neutrophil
granule products into the circulation and if this was related to cortisol responsiveness, leukocyte
telomere length (TL) and carotid atherosclerotic burden.
Methods: Sixty-four CAD patients underwent a standardized psychological stress test between 612 months after an index event (acute coronary syndrome and/or coronary intervention). MMP-9,
MMP-8, myeloperoxidase (MPO) and salivary cortisol were measured before and 30min after the
stress test. Leukocyte TL, basal cortisol levels after awakening and at bedtime, and background
psychological factors was assessed. Carotid arteries were examined using duplex ultrasound.
Results: The variation in stress-induced release of neutrophil markers was substantial. Patients
were therefore divided into lower and upper tertiles depending on changes in serum MMP-9, T1: 12 %, T3: +27 %, with corresponding changes in MMP-8 and MPO. Clinical or psychological
characteristics did not differ between groups, neither did basal levels of neutrophil markers or
cortisol. Changes in heart rate and blood pressure were similar in T1 and T3, while cortisol levels
declined significantly after stress in T3 (-30%) but not in T1. MMP-9 % change was inversely
associated with cortisol % change in the whole cohort, p = 0.025. Leukocyte TL was shorter in T3
than in T1, 0.78 vs 0.88, p = 0.006. Moreover, presence of plaques in right carotid artery differed
between T1 and T3, 66 % vs 100 %, p = 0.004.
Conclusion: The association between stress-induced neutrophil activation and altered cortisol
reactivity may illustrate a failure to counteract inflammation. Moreover, this was associated with
leukocyte telomere shortening which may reflect a long-lasting impairment in the individual´s
capacity to handle stressful stimuli. Data suggest that mental stress testing can identify high-risk
patients who are in need of novel prevention and treatment strategies.
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Reversal of hypoxia in murine atherosclerosis prevents necrotic core expansion by enhancing
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Keywords Atherosclerosis,Inflammation,Pathogenesis,Vulnerable Plaque
Background Advanced murine and human plaques are hypoxic, but it remains unclear whether
plaque hypoxia is causally related to atherogenesis. We hypothesized that reversal of hypoxia in
atherosclerotic plaques by breathing hyperoxic carbogen gas will prevent atherosclerosis.
Methods and Results: LDLR-/- mice were fed a western-type diet, exposed to carbogen (95% O2,
5% CO2) or air and the effect on plaque hypoxia, size and phenotype was studied. First, the
hypoxic marker pimonidazole was detected in murine LDLR-/- plaque macrophages from plaque
initiation onwards. Second, the efficacy of breathing carbogen (90min, 5L/min, normobaric, single
exposure) was studied. Carbogen increased arterial blood pO2 5-fold in LDLR-/- mice (n=5
male/group, 12-wk diet, p<0.0001), and reduced plaque hypoxia in advanced plaques of the aortic
root (-32%, p=0.028) and arch (-84%, p=0.029). Finally, the effect of repeated, daily carbogen
exposure on progression of atherosclerosis was studied in LDLR-/- mice (n=15/group) fed a 0.25%
cholesterol diet for an initial 4 weeks, followed by 4 weeks of diet and carbogen or air . Carbogen
reduced aortic plaque hypoxia (-40%), necrotic core size (-37%, p=0.0003), and TUNEL+
apoptotic cell content (-50%,p=0.03) and increased efferocytosis by MAC3+ macrophages (+36%,
p=0.03). These plaque-stabilizing effects were independent of plaque size, plasma cholesterol,
hematopoiesis and systemic inflammation. Mechanistically, hypoxia hampered in vitro
efferocytosis by bone marrow-derived macrophages, which was dependent on the receptor
MerTK.
Conclusion: Carbogen restored murine plaque oxygenation and prevented necrotic core
expansion by enhancing efferocytosis, likely via MerTK. Thus, plaque hypoxia is causally related
to necrotic core expansion.
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Lipoprotein(a) and small dense LDL subfraction as independent risk determinant of CHD and
myocardial infarction.
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Purpose. To determine the relationship between lipoprotein(a) [Lp(a)] concentration and
lipoprotein subfractions with coronary heart disease (CHD).
Methods. The study population consisted of 228 patients (mean age 57.6±9.6 years, 73% men)
who underwent coronary angiography. All patients received statins. Patients with 50% stenosis of
at least one coronary artery consisted 190 cases (CHD group), 38 (17%) patients had no
atherosclerotic lesions (nonCHD). Myocardial infarction was registered in 117 (51%) patients.
Blood tests included Lp(a) (ELISA), lipids («Biocon», Germany) and quantitative content of
lipoprotein subfractions («Lipoprint® Quantimetrix», USA). According to the Lp(a) concentration
below 30 mg/dl [normoLp(a)] or greater than or equal to 30 mg/dl [hyperLp(a)], and with [sdLDL(+)]
and without [sdLDL(-)] atherogenic small dense LDL (sdLDL) patients were divided into 4
subgroups (Table).
Results. Lp(a) and sdLDL levels were significantly higher in CHD patients compared to nonCHD:
median Lp(a) - 55.0 (95% CI 40.3-60.2 mg/dl) and 13.9 (40.3-60.2 mg/dl); median sdLDL - 2.4
(2.0-3.0 mg/dl) and 1.0 (0.0-2.0 mg/dl), respectively. Classic risk factors and lipids level were
comparable in the both groups. Concentrations of Lp(a) (r=0.313, p<0.001), sdLDL (r=0.168,
p<0.05) and mean LDL particle size (r= - 0.165, p<0.05) were associated with CHD according to
rank correlation analysis. In multiple regression model after adjustment for age, sex and other
lipids both Lp(a) and sdLDL were associated with the coronary atherosclerotic lesions (p<0.05). In
groups with hyperLp(a) regardless of sdLDL levels odds ratio (95% confidence interval) for the
CHD was significantly higher than in group with normoLp(a) and sdLDL(-) (Table). Odds ratio for
myocardial infarction was higher for patients with the presence of sdLDL(+) and/or hyperLp(a).
Conclusion. Lp(a) concentration above 30 mg/dl and presence of sdLDL subfractions are
associated with higher risk of coronary heart disease and myocardial infarction.
Funding. Supported by Moscow State Government Grant № 8/3-280н-10. Transparency
declarations. All authors: no conflicts of interest to declare.
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Carnosine attenuates the development of diabetic nephropathy in BTBR ob/ob mice
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Intervention
Keywords Animal model,Diabetes,Intervention
Over one-third of patients with diabetes develop diabetic nephropathy (DN): a progressive kidney
disease that can lead to kidney failure. Characteristic pathological changes associated with DN
are loss of glomerular podocytes, mesangial matrix expansion and renal hypertrophy. Patients
with a genotype resulting in lower levels of the enzyme that breaks down carnosine are less
susceptible for DN (Jansen et al. 2005; Riedl et al. 2007), which indicates a protective role of
carnosine in diabetic renal injury. These data suggest that treatment with carnosine is a promising
therapy for DN. Therefore, we hypothesize that carnosine supplementation protects diabetic BTBR
ob/ob mice from developing DN.
BTBR ob/ob mice were supplemented for 18 weeks with L-carnosine (4 mM) in drinking water and
fed regular chow ad libitum. BTBR mice are naturally hyperinsulinemic and when this genetic
background is combined with the ob/ob mutation, mice are insulin resistant, hyperglycemic, and
rapidly develop a phenotype that closely resembles advanced human DN (Hudkins et al. 2010). At
week 18, blood samples were collected to determine fasting plasma glucose (FPG) and glycated
hemoglobin (HbA1c) concentrations. Urinary samples were collected to measure albumin and
creatinine levels. At the end of the study, mice were sacrificed and tissues were examined by
histological and immunohistochemical analyses.
Carnosine reduced FPG (-27%; P=0.005) and HbA1c (-12%; P=0.019) levels. In addition, the
albumin-creatinine ratio was markedly reduced in carnosine-treated mice as compared to controls
(-55%; P<0.001). Carnosine did not affect the amount of mesangial matrix within the glomeruli,
which was mainly composed of fibronectin. The amount of fibronectin tended to be lower in the
carnosine-treated group as compared to untreated controls (-14%; P=0.09). Carnosine did not
prevent the diabetes-induced reduction of glomerular podocytes. However, carnosine-treated mice
showed less hypertrophy of the renal corpuscles (-9%; P=0.037).
These results show that treatment with carnosine improves glucose metabolism and kidney
function in BTBR ob/ob mice. In addition, carnosine supplementation ameliorates the diabetic
kidney morphology by reducing renal hypertrophy. These results suggest that carnosine could be
a novel therapeutic strategy to either treat patients with DN or to be used as prevention in patients

with diabetes.
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Endothelial heterogeneity: rat aortic endothelial cells show a greater oxidative stress response to
TNF-a compared to cardiac microvascular endothelial cells.
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Topic The Pathogenesis of Atherosclerosis; Immunity, Inflammation, and the Endothelium
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Endothelial cells (ECs) from different vascular beds exhibit heterogeneity in terms of structure,
function and response to injury. Despite this, current knowledge and assumptions are largely
based on data obtained from a small pool of readily available cell lines such as HUVECs, hence
failing to account for differences between venous and arterial ECs, or macrovascular and
microvascular ECs.
We aimed to compare the responses to a pro-inflammatory stimulus of two distinct EC types from
vascular locations known to be primary targets of atherogenesis and ischaemic heart disease.
Cultured primary rat aortic endothelial cells (AECs) and cardiac microvascular endothelial cells
(CMECs) were treated with TNF-α (20ng/ml; 24h), and their responses compared in terms of cell
viability, nitric oxide (NO) biosynthesis, oxidative stress, NF-KB activation and large-scale protein
regulation (proteomics).
Both cell types showed evidence of dysfunction: (i) 3.3-fold and 2.3-fold increase in necrosis in
AECs and CMECs respectively; and (ii) ~30% and ~20% reduction in NO production respectively.
Proteomics analysis further revealed greater up-regulation of the endothelial dysfunction marker,
endothelin converting enzyme-1 in AECs vs. CMECs (5.2-fold; p=0.003). NO-production was
restored and necrosis abolished in both cell types by pre-treatment with the endothelioprotective
agent, oleanolic acid (40ng/ml). AECs and CMECs showed significantly heterogeneous responses
in terms of reactive oxygen species (ROS) production (DCF fluorescence): AECs: 2.8-fold
increase vs. CMECs: 1.4-fold. This was accompanied by 2.8-fold and 2.2-fold increase in
superoxide dismutase (SOD) expression in AECs and CMECs respectively. Proteomics analysis
furthermore showed 5.3-fold enrichment of the Gene Ontology (GO) terms: “Response to ROS”
(p=0.01) and “Response to oxidative stress” (p=0.01) in AECs vs. CMECs. In contrast, CMEC
proteomics were characterized by a marked enrichment of GO terms related to a pro-inflammatory
or immune response, supported by significant activation of the NF-KB pathway in CMECs (40%
reduction in IKB-alpha expression; p<0.05).
In conclusion, TNF-α treatment induced a reversible state of endothelial dysfunction in AECs and
CMECs; however, AECs showed a markedly greater oxidative stress response vs. CMECs, while
the CMEC response was characterized by up-regulation of pro-inflammatory pathways. These

findings support the importance of endothelial heterogeneity in the field of vascular biology.
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Mutations in ABCA8 underlie reduced plasma high density cholesterol levels in humans
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The relationship between cardiovascular disease risk and high density lipoprotein cholesterol
(HDLc) levels is unclear, raising the need for further studies. We identified and characterized the
impact of a novel HDLc gene, ATP binding cassette transporter A8 (ABCA8). We sequenced
ABCA8 in 80 low (HDLc %ile<10th) and 120 high HDLc (HDLc %ile≥90th) individuals, and
identified three ABCA8 variants exclusively in low-HDLc subjects: Proline609Arginine (in the ATPbinding domain), E17-2 A>G (disruption of essential splice site) and Threonine741Stop.
Genotyping of expanded families identified additional mutation carriers and first-degree relative
controls. Compared with controls, heterozygous mutation carriers showed a significant 26.5%
decrease in plasma HDLc levels and 55.5% decrease HDLc percentiles (age and sex adjusted).
Overexpression of human ABCA8 in mouse livers via adenoviral injection led to a 23.1% increase
in HDLc levels. Wild-type ABCA8 localized at the plasma membrane and the ER. However,
P609R- and T741X-ABCA8 are only present at the ER. A significant 181% increase in cholesterol
efflux to lipid free APOA-I was observed with wild type ABCA8, but not with the mutants P609R or
T741X. It has been described that ABCA8 regulates levels of sphingomyelin, an essential lipid in
the formation and maturation of HDL. Compared to controls, HDL sphingomyelin content of
ABCA8 mutation carriers was decreased, and HDL sphingomyelin levels of mice overexpressing
ABCA8 in the liver was significantly increased. We show here that ABCA8 is a cholesterol
transporter that modulates HDLc and sphingomyelin levels in humans and mice.
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Triglycerides, non-HDL-C, LDL-C and apoB and cardiovascular risk in patients with clinical
manifest arterial disease.
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Background Since low-density lipoprotein cholesterol (LDL-C) only partly represents the
atherogenic lipid burden, a growing body of evidence suggests that non-high-density lipoprotein
cholesterol (non-HDL-C), triglycerides (TG) and/or apolipoprotein B (apoB) may provide a more
accurate way to estimate atherosclerotic cardiovascular (CV) disease risk due to lipids. Patients
with a history of manifest arterial disease compose a growing population at increased risk of a
recurrent CV event.
Objective To compare the relation between LDL-C, non-HDL-C, TG and apoB and the occurrence
of vascular events and mortality in patients with clinical manifest arterial disease.
Methods Prospective cohort study of 6904 patients with manifest arterial disease. Imputation
methods were used to reduce missing covariate data. Cox proportional hazard models were used
to evaluate the relation between LDL-C, non-HDL-C, TG, apoB and vascular events (stroke,
myocardial infarction, vascular mortality) and all-cause mortality.
Results Mean age at baseline was 60±10.4 years and 74% were males. New vascular events
occurred in 1075 subjects and 1189 patients died during a median follow-up of 6.0 years (IQR 3.19.3). LDL-C, non-HDL-C and apoB were statistically associated with increased risk of stroke,
vascular events and (vascular) mortality. Hazard ratios (HR) per 1 SD for a vascular event were
for LDL-C 1.11 (95% Confidence interval (CI) 1.04-1.18), for non-HDL-C 1.13 (95%CI 1.06-1.20),
for TG 1.04 (95%CI 1.00-1.08) and for apoB 1.11 (95%CI 1.04-1.18), after adjustment for age,
sex, body mass index, smoking, alcohol and diabetes mellitus. For all-cause mortality, HR per 1
SD were for LDL-C 1.04 (95%CI 0.98-1.10.98), for non-HDL-C 1.06 (95%CI 1.00-1.13), for TG
1.04 (95%CI 0.99-1.09) and for apoB 1.11 (95%CI 1.05-1.18).
Conclusions In patients with clinical manifest arterial disease, higher levels of LDL-C, non-HDL-C
and apoB are related with a higher risk of future cardiovascular events. Although differences
between the separate lipids are confined, non-HDL-C has the strongest association with
cardiovascular risk.

Comparing the relation between LDL-C, non-HDL-C, TG and apoB per 1SD with vascular events
and mortality.
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Silencing Antithrombin and Protein C in ApoE Knock Out Mice Causes Severe Coagulopathy But
Not Atherothrombosis
Abstract nr. 560
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Atherothrombosis is a major cause of cardiovascular events. Unfortunately, mmodels rarely
develop atherothrombosis due to their strong anticoagulation activity and relatively stable
atherosclerotic plaques. In current mouse models for atherothrombosis often the latter obstacle is
overcome by physically inducing plaque rupture. However, it has not been studied whether
reducing anticoagulation leads to atherothrombosis in mice. Recently, a novel mouse model was
developed in which spontaneous venous thrombosis was induced by siRNA targeting of the
anticoagulation factors Serpinc1 (antithrombin) and Proc (protein C). We have used this model to
study the role of anticoagulation in arterial and venous thrombosis in dyslipidemic and
atherosclerotic ApoE knockout (ApoE-/-) mice.
ApoE-/- mice were fed Western Type Diet for 8 weeks, followed by injection with siRNA targeting
Serpinc1, Proc, or both. Combined knockdown of Serpinc1 (-98.7±0.4%) and Proc (-95.4±0.4%)
led to severe coagulopathy, including a massive decrease in circulating platelets (-94.3±0.8%),
severe weight loss (-16.6±3.2%), microscopically visible venous thrombi and subsequent hepatic
ischemia within 48 hours post injection. Single gene targeting (Serpinc1: -96.0±1.2%, Proc: 90.8±0.6%) caused no macroscopically visible signs of coagulopathy, but circulating platelets were
decreased (Serpinc1: -36±11%, Proc: -53±21%), albeit to a lesser extent than when both genes
were targeted. Atherothrombosis was not observed in either single or double gene targeting.
In conclusion, combined silencing of Serpinc1 and Proc causes severe coagulopathy in ApoE-/mice. Furthermore, this study shows that atherothrombosis cannot be induced in ApoE-/- by
combined or separate silencing of Serpinc1 and Proc alone. Nonetheless, this model will remain
valuable for future research on the interplay between hyperlipidemia and thrombosis.
Subdivision 1. Basic Science
Presentation Preference Oral presentation
Additional information

Blood lipids influence DNA methylation in circulating cells
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Interactions between lipid metabolism and the immune system dictate the development of
atherosclerosis. We studied whether blood lipids induce epigenetic priming of circulating immune
cells, which may promote their pro-atherogenic properties.
We performed a fixed-effect meta-analysis on 3296 subjects from six biobanks in the BIOS
consortium to evaluate the association between whole blood genome-wide DNA methylation
obtained with the Illumina 450k array and serum lipid levels. For LDL cholesterol, HDL cholesterol
and triglyceride levels, we observed 2, 33 and 33 differentially methylated CpGs, respectively, in a
linear model correcting for age, gender, cell composition and batch effects (PBH < 0.05; inflation
factor λ = 1). Next, a bidirectional Mendelian Randomization approach was performed to infer
causal relationships with methylation QTLs as proxies for DNA methylation and polygenic scores
constructed from GWAS-identified SNPs as proxies for lipid levels. We found evidence for an
effect of LDL cholesterol levels on DNA methylation mapping to the DHCR24 gene (PBH < 0.05),
of HDL cholesterol levels to ABCG1, and of triglycerides levels to ABCG1 (2 CpGs), CPT1A (2
CpGs), SREBF1 and SCD. Interestingly, all these genes are known to be involved in lipid
metabolism. Moreover, expression of ABCG1, CPT1A, DHCR24 and SREBF1 (measured using
RNA-seq in the same samples) was associated with DNA methylation of the lipid-associated CpGs
(PBH < 0.05).
Our analysis shows that variation in blood lipid levels affect DNA methylation in circulating cells.
Future studies are required to evaluate whether these changes lead to increased atherogenic
properties of circulating cells and in part mediate the effect of lipid levels on cardiovascular risk.
Funding: Netherlands CardioVascular Research Initiative (Dutch Heart Foundation, NFU, NWO
and KNAW) for the GENIUS consortium (CVON2011-19). BBMRI-NL for the Biobank-based
Integrative Omics Study (BIOS) Consortium (PIs: Rick Jansen, Lude Franke, Peter-Bram ‘t Hoen,
Joyce van Meurs, Aaron Isaacs, Bas Heijmans (chair); NWO184.021.007), encompassing the
Netherlands Twin Register (PI: Dorret Boomsma, VU Amsterdam), Rotterdam Study (PI: Cornelia
van Duijn, ErasmusMC), Leiden Longevity Study (PI: Eline Slagboom, LUMC), LifeLines (PI: Cisca
Wijmenga, UMCG), PAN (PI: Jan Veldink, UMCU), and CODAM (PI: Marleen van Greevenbroek,
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Transforming growth factor-beta signaling in T cells promotes stabilization of atherosclerotic
plaques through an interleukin-17 dependent pathway
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Adaptive immunity has a major impact on atherosclerosis, with pro- and anti-atherosclerotic
effects exerted by different subpopulations of T cells. Transforming growth factor-beta (TGF-beta)
may promote development either of regulatory T cells or Th17 cells, depending on factors in the
local milieu. In the present study, we have addressed the effect on atherosclerosis of enhanced
TGF-beta signaling in T cells. Bone marrow from mice with a T-cell specific deletion of Smad7, a
potent inhibitor of TGF-beta signaling, was transplanted into hypercholesterolemic Ldlr-/- mice.
Smad7-deficient mice had significantly larger lesions that contained a large collagen-rich smooth
muscle cap, consistent with a more stable phenotype. The inflammatory cytokine interleukin-6 was
expressed in the atherosclerotic aorta and increased mRNA for IL-17A and the Th17 specific
transcription factor ROR-gamma-t were detected in draining lymph nodes. Treating Smad7deficient chimeras with neutralizing IL-17A antibodies reversed the stable cap formation. IL-17A
stimulated collagen production by human vascular smooth muscle cells and ROR-gamma-t mRNA
correlated positively with collagen type-1 and alpha-smooth muscle actin mRNA in a biobank of
human atherosclerotic plaques. These data demonstrate that TGF-beta modulates atherosclerosis
in a context dependent manner and links IL-17A to induction of a stable plaque phenotype.
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Glucose addition affects postprandial response of glucagon-like peptide 1 (GLP-1) to a test meal
Abstract nr. 563
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The increased and prolonged postprandial lipemia is associated with higher risk of cardiovascular
disease (CVD). Recent data point out that non-fasting TG concentration is associated with CVD
closely than fasting TG concentration. However,there is not so much information how particular
dietary components of experimental meal affect the response of important signalling molecules
during postprandial lipemia. Therefore, we studied the effect of saccharide added to a fat load on
the response of insulin, GLP-1 and triglyceride-rich lipoproteins (TRL) to the meal.
Two examinations were carried out in 30 healthy male volunteers (age 35 ± 8; BMI 26.1 ± 3.2).
Men consumed experimental meal containing 75 g of fat (cream) + 25 g glucose (F+G meal) or 75
g of fat (F meal) in control experiment. The blood was taken before meal and 30, 60, 90, 120, 240,
360 and 480 minutes after meal consumption. Both total and active GLP-1 concentrations were
measured using ELISA (Millipore).
After F+G meal, glucose concentration rose from 5.4 ± 0.4 to 6.5 ± 1.0 mmol/l in 30 minutes
(p<0.001) and that went along with an increase in insulinemia from 7.3 ± 3.4 to 32 ± 21.5 mIU/l
(p<0.001), and with a supression of noneesterified fatty acid (NEFA) concentration during first 90
minutes. After F meal, insulin increment was smaller (from 6.6 ± 2.6 to 11.3 ± 4.3 mIU/l, p<0.001)
and glycemia was not affected. Interestingly, 2hour AUC of both total and active GLP-1 were 21.5
% and 18 % lower (p<0.001) (Fig.), respectively, when glucose was given with the fat load. No
differences were observed in the response of triglyceride (TG) and cholesterol concentration in
TRL isolated by ultracentrifugation (d<1.006 g/l) to F+G and F meals.
The addition of glucose to a test meal induces physiological response of insulin and lower
response of GLP-1 to a test meal during early postprandial phase but has no effect on the
changes of TRL-cholesterol and TRL-TG within 8 hours after meal.
Supported by grant No. NT 14027-3/2013 from IGA MH CR.
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CYP27A1 gene dosage accounts for the anti-atherosclerotic effect of Rifampicin in mice
Abstract nr. 564
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Sterol 27-hydroxylase (CYP27A1) regulates bile acid synthesis and cholesterol metabolism. To
explore the impact of CYP27A1 deficiency on atherosclerosis, cyp27A1 knockout (KO) mice were
crossed with apoE KO mice and the resulting apoE KO, cyp27A1 heterozygote/apoE KO (HET)
and cyp27A1 KO/apoEKO (DKO) were challenged with a Western diet (WD). The apoE KO
phenotype was reversed in DKO, possibly because of enhanced cholesterol detoxification via upregulation of hepatic CYP3A11 mRNA. HET in contrary developed much more severe lesions than
apoE KO mice because of reduced 27-hydroxycholesterol (27-OHC) plasma concentration.
CYP3A1 can be induced by Rifampicin (RIF).
The aim of this study was to induce CYP3A1 expression by RIF in apoE KO and HET and to
analyze the effect of a reduced CYP27A1 expression on atherosclerosis development.
ApoE KO and HET mice were fed a WD and divided at the age of 6 weeks in 2 groups (n=6), one
receiving RIF (10 mg/kg ip) daily for a month, the other vehicle only. At the end of the experiment,
blood and organs were collected. Plasma was used for total cholesterol (TC), high-density
lipoprotein (HDL), low-density lipoprotein (LDL) and very low-density lipoprotein (VLDL), and as
acceptor in cholesterol efflux (CE) using RAW264.7 cells. Atherosclerosis was quantified in the
aortic valve. Histology and real time PCR were performed in liver.
RIF induced hepatic mRNA CYP3A11 levels 4-fold in apoE KO and HET mice (p<0.006) but had
no effect on the other cytochromes CYP27A1, CYP7A1 and CYP8B1 and on LDL-receptor
expression. RIF hepatotoxicity was ruled out by histologic sections. Atherosclerosis was
significantly reduced by RIF in apoE KO mice and the latter had ~3-fold less atherosclerosis than
their HET littermates with similar treatment (p<0.0234). In apoE KO, RIF decreased TC ~2-fold,
increased the HDL/LDL ratio ~2-fold, whereas in HET, RIF had no effect on plasma lipids
composition. CE did not change significantly between the groups.
RIF induced hepatic CYP3A11 expression and had an anti-atherogenic effect dependent on
CYP27A1 expression. This reveals the importance of targeting CYP27A1expression for novel
therapeutic interventions in the field of atherosclerosis.
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A molecular link between energy expenditure, lipid metabolism, and cardiovascular health
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We previously showed that USF1 transcription factor was associated with familial combined
hyperlipidemia in Finns. In the current study, we have conducted a detailed metabolic
characterization of Usf1 in mice. We generated a congenic strain of Usf1 knockout mice, fed with
high-fat diet for 5 months. The knockouts displayed both elevated cholesterol and phospholipids in
their plasma HDL-fractions and lower total and VLDL-triglycerides. This was due to both enhanced
TRL clearance linked to elevated LPL activity of the knockouts, and reduced hepatic VLDL
secretion. The elevated HDL-C levels were associated with increased efflux capacity of HDL
particles derived from Usf1-/- mice. The detailed analysis of Usf1-/- HDL composition revealed an
enrichment of phospholipids, known to enhance the efflux capacity of HDL particles.
The Usf1-/- mice were protected against HFD induced obesity despite being physically less active
and eating more than Usf1+/+ mice. Furthermore, they were protected against insulin resistance,
vascular inflammation, atherosclerosis, and fatty liver. While absorption of lipids was similar
between Usf1-/- and Usf1+/+ mice, the Usf1-/- mice displayed elevated VO2 and VCO2, even in
thermoneutral conditions, suggesting an increased metabolic rate. Analysis of post-injection organ
distribution of [3H]triolein revealed a selective uptake of TRLs by brown adipose tissue in Usf1-/mice, mediated by an LPL-dependent mechanism, as inhibiting LPL by tetrahydrolipstatin
completely eliminated lipoprotein uptake by BAT. There was a dramatic 8-fold reduction in lipid
droplet size as well as lipid content of BAT with abundance of mitochondrial complex II in BAT of
Usf1-/- mice. Furthermore, PET/CT measurements demonstrated an increased glucose uptake by
BAT of Usf1-/- mice. Together, these findings demonstrate overall avidity of BAT to process
energy substrates.
Remarkably, the protection against cardiometabolic complications in mice is paralleled in a Finnish
1000 Genomes imputed eQTL dataset, in whom SNP alleles reducing USF1 mRNA expression

are associated with increased HDL-C levels, reduced triglycerides, insulin resistance and
atherosclerosis.
Our data establish the critical role of Usf1 as a metabolic master-regulator, and demonstrate that
Usf1 deficiency leads to remarkably beneficial metabolic profile in mice and men. Our discoveries
make USF1 appear a particularly attractive therapeutic target.
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Human carotid plaques with high levels of interleukin 16 are associated with reduced risk for
cardiovascular events.
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Background and purpose –The aim of this study was to determine whether interleukin 16 (IL-16)
measured in human carotid plaques was associated with symptoms (such as stroke, transient
ischemic attack or amaurosis fugax), markers of plaque stability and future cardiovascular events.
Methods –Plaques obtained from patients that had suffered symptoms within one month before
removal by endarterctomy (n=107) were compared to plaques from patients without symptoms but
more than 80% stenosis of the carotid artery (n=95). Neutral lipids, collagen, elastin, smooth
muscle cell and macrophage contents were evaluated histologically and caspase-3 activity was
measured biochemically. IL-16, MMPs and TIMPs were measured in plaque homogenates using a
multiplex immunoassay. IL-16, CD3, CD4 and FOXP3 mRNA expression was analyzed with
quantitative real-time PCR.
Results – Carotid plaques from asymptomatic patients had higher levels of IL-16 mRNA. High IL16 protein levels (above median) were associated with reduced incidence of new cardiovascular
events compared to low IL-16 levels during a mean follow up of 2 years (HR=0.47, C.I. 0.22-0.99,
p=0.047). The IL-16 levels correlated with the plaque stabilizing components, elastin, collagen,
MMP2, TIMP1, TIMP2 and FoxP3 mRNA, but also with the destabilizing factors CD68 and neutral
lipids.
Conclusion – This study shows that high levels of IL-16 are associated with fewer pre-operative
symptoms and decreased risk of suffering a new cardiovascular event within two years,
suggesting that IL-16 might have a protective role in human atherosclerotic disease.
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CHARACTERISATION OF TLR7 IN ATHEROSCLEROTIC TISSUE.
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Background:
Inflammatory pathways in atherosclerosis are involved in the disease at different stages, from
early onset to final ischemic events. Atherosclerotic lesions are infiltrated by immune cells,
predominantly macrophages and T cells. Specific markers connecting to local inflammatory
responses may lead to the life threatening condition of plaque rupture in patients with severe
atherosclerosis. Toll like receptors are key components in many inflammatory pathways. Here we
have investigated the presence of TLR7 within atherosclerotic lesions.
Methods:
Carotid artery samples from patients undergoing endarterectomy were obtained and used for
sectioning we investigated the presence of TLR7 protein by immunohistochemistry.
Results:
TLR 7 was found in all plaques analyzed. The staining pattern was indicating that TLR7 was
mainly present in infiltrating leukocytes, not in vascular cells. Consecutive sections where stained
with T cell and macrophages markers and in both cases the TLR7 signal co-localized to the same
area. To identify the specific cell types where TLR7 is present a panel of surface markers was
used for the most typical cells in the plaque to perform double or triple staining with
immunoflourescence. With this analysis we have identified macrophage (M1 and M2) and T cell
(CD4 and CD8) populations that co-express TLR 7.
Conclusion:
It has become evident that there are subtypes of T cells as well as macrophages that might differ
in their function within the plaque. Specific markers may either enforce or diminish local
inflammatory responses in the plaque. Further investigations of how TLR7 effect the phenotype of
these cells are needed.
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Quantitative serum apolipoprotein profiling should complement non-selective serum HDL-c and
LDL-c tests in dyslipidemic patients
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Introduction: Serum low- and high density lipoprotein cholesterol (LDL-c and HDL-c) are hallmark
medical tests for diagnosis and treatment monitoring of dyslipidemia. Currently, there is an
ongoing debate whether the lipoprotein cholesterol content, being LDL-c or HDL-c, or the actual
number (and type) of lipoprotein particles (LDL-P or HDL-P) is the clinically relevant and optimal
measure to assess cardiovascular disease risk. Furthermore, since contemporary direct LDL-c
and HDL-c tests lack selectivity in hypertriglyceridemic specimens(Langlois -et al. 2014), these
assays may lead to misdiagnosis and misclassification.
Method: We developed a mass spectrometric method for multiplexed quantification of six serum
apolipoproteins (apoA-I, apoB100, apoC-I, apoC-II, apoC-III, and apoE). In contrast to classical
HDL-c and LDL-c tests and lipoprotein particle counting methods, the quantitative proteomics test
allows standardization of unequivocally characterized apolipoproteins with an analytical
performance meeting test requirements derived from biological variation(van den Broek et al.
2015). In this study, the selectivity of the multiplexed proteomics-based method was evaluated by
duplicate analysis of normotriglyceridemic (triglycerides < 2.3 mmol/L; n = 54) and
hypertriglyceridemic sera (triglycerides between 2.7-18.1 mmol/L; n = 46), as compared with
clinical immunoassays.
Results: The mass spectrometric quantification of apoA-I, apoB, apoC-II, apoC-III, and apoE
correlated well with CE-marked, uniplex immunoturbidimetric assays (R2 ≥ 0.97 for n=100).
Moreover, test results were interchangeable with an average %bias (mass spectrometric method
relative to immunoturbidimetric assay) of -5.3 and +4.6% in normotriglyceridemic sera and
between -5.0 and +6.9 % in hypertriglyceridemic sera, whereas the imprecision (coefficient of
variation, CV) varied between 4.4 and 9.2%. Furthermore, the targeted mass spectrometric
detection of specific signature peptides allowed the discrimination between apolipoprotein variants

or phenotypes (such as apoB48 vs. apoB100, or total apoE vs. apoE2) that went unnoticed with
immunoassays.
Conclusion: The proteomics-based method for multiplex quantification of serum apolipoproteins is
metrologically sound, fulfils clinical needs, and is not affected by hypertriglyceridemia. Clinical
validation studies are underway to assess its performance in predicting patient outcome,
particularly for dyslipidemic patients.
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High-resolution optical imaging of atherothrombosis
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The disruption of unstable plaques at the latest stages of atherosclerosis determines the
exposure of thrombogenic material, mainly collagen, to circulating platelets, leading to
atherothrombosis with potential clinical consequences (Fuster V. et al., 2005). Due to the size of
both collagen fibers and platelets, investigation of these structures can benefit from modern optical
imaging modalities that combine high speed multidimensional and multichannel acquisition with
microscopic or nanoscopic resolution. Hence, the mechanism of collagen-driven platelet activation
may be further unraveled and subsequently stimulate the development of novel anti-thrombotic
therapies. We employed different optical microscopic and nanoscopic modalities to address
structural and functional determinants involved in atherothrombosis. Two-photon laser-scanning
microscopy (TPLSM) was used to exploit near-infrared excitation and visualize both exogenous
(i.e. fluorescent labels) and endogenous signals, such as atherosclerotic plaque autofluorescence
and second harmonic generation (SHG) of fibered collagen (Lilledahl MB. et al., 2007). TPLSM
revealed that commercially available Horm collagen (Takeda, Austria), which is extensively used
as a substrate for platelet adhesion and aggregation in functional studies mimicking
atherothrombosis, is a heterogeneous preparation of mainly type I fibers, interspersed with type III
(both SHG-positive) and at least one other, unspecified type of collagen fibrils which are SHGpositive but type I and type III negative. The latter may be important for studies aimed at blocking
type-specific collagen interactions with platelets. Furthermore, endogenous fluorescence
generated by the broad two-photon excitation spectrum was used to label-free visualize plaque
material in dynamic 4D in vitro studies where we assessed the behavior of native fluorescently
labeled platelets in response to human plaque homogenate under various shear conditions and in
the presence of different inhibitors. 3D stimulated emission-depletion (STED) microscopy and 3D
structured illumination microscopy (SIM) are two fluorescence-based imaging modalities that
overcome the diffraction barrier, thus offering a lateral resolution of <200 nm (Hell SW., 2009).
Preliminary work based on these techniques showed details of collagen fiber organization and
platelet-collagen interactions with nanoscopic resolution in three dimensions. Future imaging
studies aim to further unveil the dynamics of receptor-mediated adhesion and activation of
platelets on the different types of collagen fibers and atherosclerotic plaque material.
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Intervention with anti-inflammatory RvE1 attenuates atherosclerosis without reducing plasma
cholesterol and adds to the anti-atherogenic effect of Atorvastatin
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Aims It is now well recognized that, besides LDL-cholesterol, local vascular inflammation plays a
key role in atherogenesis. A failure to effectively resolve this inflammation in the vascular wall is
associated with persistent atherosclerotic lesion progression. The discovery of specialized proresolving regulators of both acute and chronic inflammatory responses may represent a
therapeutic alternative. The aim of the present study is to find evidence that a locally active proresolving mediator with anti-inflammatory characteristics, ω-3 fatty acid eicosapentaenoic acidderived resolvin E1 (RvE1), can reduce atherosclerosis, independent of and complimentary to
cholesterol-lowering and anti-inflammatory atorvastatin.
Methods and results ApoE*3Leiden transgenic mice, a humanized mouse model for
atherosclerosis, were fed a hypercholesterolemic diet for 9 weeks and subsequently treated with
atorvastatin (1.5mg/kg/day), RvE1-low (1mg/kg/day), RvE1-high (5mg/kg/day), and the
combination of atorvastatin and RvE1-low for the following 16 weeks. RvE1-low and RvE1-high
reduced atherosclerotic lesion size to the same extent ( 36%; p<0.05), without affecting plasma
cholesterol levels. Plasma cholesterol-lowering ( 24%; p<0.01) atorvastatin reduced the lesion size
with 27% (p<0.05). Notably, refined lesion analysis revealed a marked increase in mild lesions
with RvE1 versus atorvastatin treatment. Outstandingly, in combination with atorvastatin, RvE1
tended to add to the anti-atherogenic effect of atorvastatin alone, resulting in an additional
decrease in lesion size (31%) and an increase in mild lesions (+243%; p<0.01). RvE1 had no
effect on plasma levels of the systemic inflammatory marker, serum amyloid A (SAA), but did
down-regulate the local aortic gene expression of genes reportedly involved in atherogenesis,
including CTSS, CD74, CD44, HPSE, IFR5, Ccl2, CSP1, IL-20R beta, Ccr5 and Adam17 and
significantly inactivated processes triggered by IFN- (p<0.001) and TNF-α (p<0.001).
Conclusions The resolvin RvE1 attenuates atherogenesis at the level of lesion initiation and lesion
size, both alone and on top of a statin. The local anti-inflammatory activity of RvE1 is
demonstrated by the modulated aortic expression of genes involved in inflammatory and immune

responses, without altering plasma cholesterol or the systemic inflammation marker, SAA.
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Lipid-modifying efficacy and tolerability of anacetrapib added to ongoing statin therapy in patients
with hypercholesterolemia or low high-density lipoprotein cholesterol
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Purpose: Anacetrapib, a cholesteryl ester transfer protein inhibitor, reduces low-density
lipoprotein cholesterol (LDL-C), apolipoprotein (Apo) B and lipoprotein a (Lp(a)), and raises highdensity lipoprotein cholesterol (HDL-C) and ApoAI. This 24-week, Phase 3, worldwide, multicenter,
randomized, double-blind, placebo-controlled study assessed the lipid-modifying efficacy and
safety profile of anacetrapib added to ongoing therapy with statin ±other lipid-modifying therapies
in patients with hypercholesterolemia who were not at their LDL-C goal (as per NCEP ATP III
guidelines) and in patients with low HDL-C.
Methods: Patients on a stable dose of moderate/high-intensity statin ± other lipid-modifying
therapies and having an LDL-C ≥70 mg/dL, ≥100 mg/dL, ≥130 mg/dL or ≥160 mg/dL for very high,
high, moderate and low CHD risk, respectively, or at LDL-C goal with HDL-C ≤40 mg/dL were
randomized in a ratio of 1:1:1, stratified by background therapy use, to anacetrapib 100 mg
(n=153), anacetrapib 25 mg (n=152), or placebo (n=154) for 24 weeks, followed by a 12-week offdrug reversal phase. The primary end points were the percent change from baseline in LDL-C
(beta-quantification method) and HDL-C, as well as the safety profile of anacetrapib. This trial is
registered in ClinicalTrials.gov, #NCT01717300.
Results: Both doses of anacetrapib reduced LDL-C, non-HDL-C, ApoB and Lp (a) and increased
HDL-C and Apo AI vs placebo (p<0.001 for all; see table below). There were no differences
between the anacetrapib 100 mg or 25 mg groups and placebo in the proportions of patients who
discontinued drug due to an adverse event or in abnormalities in liver enzymes, creatinine kinase,
blood pressure, electrolytes or adjudicated cardiovascular events.
Conclusions: In patients with hypercholesterolemia or low HDL-C, treatment with anacetrapib
resulted in substantial reductions in LDL-C and increases in HDL-C and was well tolerated. The
30,000 patient REVEAL study will provide information on the impact of the lipid changes of

anacetrapib 100 mg on cardiovascular outcomes.
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Virgin pumpkin oil provides benefits beyond those of refined pumpkin oil on cardiometabolic risk
factors and disease development.
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Background: Pumpkin oil, rich in linoleic and oleic unsaturated fatty acids, is reported to have
beneficial effects on cardiometabolic risk factors, but effects on end-point cardiometabolic disease
(non-alcoholic fatty liver disease/NAFLD and atherosclerosis) have not been studied to date.
Although health-promoting effects are often ascribed to the type of fatty acids present in pumpkin
oil, additional beneficial effects of other minor components (e.g. bioactive phytochemicals like
phenols and sterols) remain unclear. Therefore, we investigated the effects of a refined and a
virgin (unrefined) pumpkin oil, comparable in fatty acid profile but with different phytochemical
content, on development of NAFLD and atherosclerosis. Methods: ApoE*3-Leiden mice were fed
an atherogenic diet (CON; 15% cocoa butter, 1% cholesterol) or the same atherogenic diet with
9% of cocoa butter replaced by 9% refined pumpkin oil (REF) or 9% virgin pumpkin oil (VIR) for 20
weeks to investigate effects on cardiometabolic risk factors dyslipidemia and inflammation as well
as development of NAFLD and atherosclerosis. Results: Both pumpkin oils improved dyslipidemia,
with decreased plasma cholesterol and triglyceride levels in comparison with CON. VIR had
additional cholesterol-lowering effects compared with REF. While systemic inflammation marker
SAA was not affected by REF, plasma SAA levels were significantly reduced in VIR after 12 and
20 weeks of dietary intervention. Vascular inflammation marker sVCAM-1 was not affected by
either treatment. Development of NAFLD and atherosclerosis was less pronounced in REF
compared with CON, and VIR significantly affected disease end-points; decreasing hepatic
steatosis and hepatic inflammation as well as atherosclerotic lesion area and lesion severity.
Conclusion: Both virgin and refined pumpkin oil beneficially affect cardiometabolic risk factors and
disease development, with additional beneficial effects of virgin oil compared with refined oil.
These results indicate that fatty acid composition and other minor components found in virgin oil
contribute to observed health-promoting effects.
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PON-1 activity and plasma 8-isoprostane concentration in patients with angiographically proven
coronary artery disease
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Increased lipid peroxidation has been identified as one of the key mechanisms for the
development of atherosclerosis and coronary artery disease (CAD). The 8-isoprostanes are
prostaglandin analogues derived from peroxidation of arachidonic acid and seem to be a reliable
marker of oxygen modification of lipids. Paraoxonase 1 (PON-1) is a hydrolytic enzyme associated
with high density lipoprotein which shows capability to protect against lipid oxidation.
The aim of the presented study was to investigate the possible relation between serum PON-1
activity, plasma 8-isoprostane concentration and the extent of angiographically proven CAD.
Blood specimens were collected from 116 patients with angiographically documented CAD of
several degrees (CAD group) and from 45 patients with no angiographically proven coronary
artery lesions (control group). The severity of arterial lesion were evaluated by the Gensini scoring
system. PON-1 activity towards paraoxon was measured in serum by spectrophotometric method
and plasma 8-isoprostane (8-iso-PGF2α) concentration was determined by ELISA.
CAD patients had increased 8-iso-PGF2α concentration and decreased PON-1 activity compared
to the control group (Table 1). There were significant correlations between the severity of CAD
assessed by Gensini score and both, PON-1 activity (R=-0,22; P<0.05) and 8-iso-PGF2α
concentration (R=0.29; P<0.05). However there were no significant correlations between PON-1
activity and 8-iso-PGF2α level neither in CAD nor in the control groups.
Analyzing the impact of atherogenic risk factors on the PON-1 activity and 8-iso-PGF2α
concentration we have observed the significant difference in 8-iso-PGF2α concentrations in CAD
group between patients with metabolic syndrome relative to those without metabolic syndrome
and between patients with and without hypertension. PON-1 activity was lower in CAD patients
with diabetes compared to normoglycemic patients and in smoking patients compared to
nonsmoking patients (Table 2).
The results of our study suggest that the impaired PON-1 activity and elevated 8-iso-PGF2α
concentration are associated with the presence and the extent of coronary stenosis and may be

considered as additional markers of CAD development and potential pharmacological strategy for
reducing and preventing the progression of atherosclerosis.

Concentration of 8-iso-PGF2α and PON-1activity in patients with coronary artery disease (CAD)
and in control group.

Concentration of8-iso-PGF2α and PON-1 activity in CAD patients with or without risk factors for
atherosclerosis.
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Observational studies show a strong dose-rsponse association between circulating cystatin C
(encoded by CST3) and incident coronary heart disease (CHD), independent of traditional risk
factors and renal function. This supports the hypothesis that circulating cystatin C could represent
a causal factor for CHD. However, residual confounding and reverse causality could be alternative
explanations that are difficult to tease from observational studies. We sought to investigate the
causal role of cystatin C in CHD development by conducting a Mendelian randomization (MR)
analysis using a common variant in the CST3 locus.
We incorporated data from population-based prospective studies (17 cohorts with 77,501
individuals) with 37,808 measures of cystatin C and added genetic association data from 28
additional datasets (n=123,766) from the CARDIoGRAM, METASTROKE, and CHARGE consortia
to yield a total combined sample size of 201,267 individuals including 41,229 CHD events. We
used a common variant (rs911119) in CST3 as a genetic instrument for cystatin C to investigate its
causal role in CHD.
Cystatin C associated with risk of CHD in an observational analysis adjusted for age and sex
(odds ratio [OR] 2.20; 95% confidence interval [CI]: 1.90, 2.57 per doubling of cystatin C
concentration; p=8.87x10-31); additional adjustment for confounders (smoking, HDL-cholesterol,
BMI, CKD-EPI, and systolic blood pressure) diminished the association (OR 1.60; 95%CI 1.34,
1.96 per doubling of cystatin C concentration; p=9.09x10-7). Rs911119 was associated with a
decrease on circulating cystatin C levels (5.94% per minor allele; 95%CI 5.51, 6.36; p=4.49x10149), explaining 2.8% of the phenotypic variation. However, the variant did not show significant
association with risk of CHD (OR 1.01 (95%CI 0.99, 1.03; p=0.41). Using Mendelian
randomization, no causal effect of cystatin C on CHD risk was identified (OR 1.10 per doubling
cystatin-C; 95%CI 0.86, 1.41, p=0.459), even though we had >90% power to detect. A causal
effect for cystatin C was not identified for any other cardiovascular outcome.
We identified no causal relationship between cystatin C and CVD outcomes. Therapeutics aimed
at lowering cystatin-C should not be prioritized for randomized clinical trials of CHD prevention.
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Enhancement of anti-inflammatory activities of reconstituted HDL by phosphatidylserine in vivo
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Aims: Atherosclerosis is a chronic inflammatory disease of the arterial intima. Plasma highdensity lipoprotein (HDL) exerts multiple atheroprotective activities, which include antiinflammatory actions. Both protein and lipid moieties of HDL contribute to its capacity to inhibit
inflammatory response; negatively-charged phospholipids, primarily phosphatidylserine (PS),
possess potent anti-inflammatory properties. We evaluated the capacity of PS-enhanced
reconstituted HDL (rHDL) to inhibit inflammatory response in vivo and in vitro.
Methods: Anti-inflammatory activities of rHDL containing human apolipoprotein (apo) A-I and
synthetic phosphatidylcholine 16:0/18:1 (PC), or apoA-I, PC and synthetic PS 16:0/18:1, were
evaluated in LDL-receptor knockout mice that were fed a high-fat diet and received three weekly
retro-orbital injections of rHDL (40 mg apoA-I/kg), or vehicle, and in human THP-1 macrophages
incubated with rHDL and activated with endotoxin. Concentrations of inflammatory biomarkers
were determined in plasma and cell medium by Multiplex technology.
Results: Treatment with PS-enhanced rHDL significantly reduced plasma levels of interleukin (IL)6, a key biomarker of systemic inflammation in mice (-32% relative to PC-apoA-I rHDL); similar
effects were observed for plasma levels of IL-1β, IL-12 p40 and tumor necrosis factor-α.
Enhancement of PC-apoA-I-rHDL particles by PS also improved their anti-inflammatory properties
in vitro. Notably, PS-PC-apoA-I rHDL inhibited endotoxin-induced inflammatory response in THP-1
macrophages significantly stronger as compared to PC-apoA-I rHDL.
Conclusions: PS enhances the anti-inflammatory activities of rHDL both in vivo and in vitro. PSenhanced rHDL bears a potential to reduce inflammation in rupture-prone, lipid-rich atherosclerotic
plaques in man.

Subdivision 1. Basic Science
Presentation Preference Oral presentation
Additional information

Proteomic profile of HDL in relation to environmental pollutants
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Persistent organic pollutants (including PCBs, organophosphate pesticides and brominated flame
retardants) are lipophilic environmental toxins that are widespread in the environment. We have
previously shown increased levels of POPs in high-density lipoproteins (HDL) from subjects with
cardiovascular disease (CVD) and that POP levels in the circulation are negatively correlated to
the activity of HDL-associated paraoxonase-1, an enzyme important for HDL antioxidant/inflammatory properties. To further study the impact of POPs on HDL, plasma from these
individuals were used for HDL proteome analyses.
HDL was isolated from plasma, by ultracentrifugation, from 17 individuals (7 healthy and 10 with
CVD). Proteins in HDL were trypsin digested and tryptic peptides were isolated in a nanoflow
liquid chromatography system and analyzed in LTQ Velos Orbitrap Pro mass spectrometer.
Samples were run in triplicate, and spectra were analyzed with Maxquant software. Protein levels
were quantified by using the software’s label free quantitation (LFQ) peptide intensity.
The protein analysis identified 118 proteins in HDL. Multivariate linear regression, adjusted for
age, showed that increased POP-levels in HDL were associated with increased levels of
apolipoproteins E (apoE), cholesteryl ester transfer protein (CETP), Integrin Beta-1 (ITGB1) and
phospholipid transfer protein (PLTP). In addition, an association between increased POP-level in
HDL and decreased plasma triglycerides was also found while there were no significant
differences in proteomic profile or plasma lipid values in the individuals with medicated CVD
compared to healthy controls.
ApoE, CETP and PLTP are important proteins in HDL metabolism, while the role of the
extracellular matrix receptor ITGB1 in HDL is unknown. Alterations found in the present study
indicate that POP-load in HDL affect the proteomic profile and may have impact on HDL
functionality.
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Subfractions of HDL and LDL and coronary atherosclerosis in adult males.
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Aim. To investigate the relationship between the content of HDL and LDL subfractions and the
diseases of main coronary arteries.
Methods. The study included 120 men, 102 patients (study group) was verified coronary
atherosclerosis, the control group consisted of 18 patients with intact coronary arteries. Lipid
profiles and lipoprotein subfractions were determined with «Biocon» kits (Germany) and "Lipoprint
system ® Quantimetrix», (USA). Oxidized LDL concentration was determined with «Cayman» kits
(USA).
Results. Study group patients were older (59±9 and 5±10 years, respectively, p=0.01) and had
higher levels of triglycerides (TG) than patients in the control group (1.13±0.48 and 1.54±0.86
years, respectively, p=0.007). Other classic risk factors and lipids level were comparable in the
both groups. In the control group, the average concentration of small dense LDL (sdLDL) was
lower than that in patients with coronary atherosclerosis (1.16±2.17 and 2.53±5.80 mg/dl
respectively, p=0.08). According to the regression analysis, the presence of coronary lesions was
significantly positively associated with age (0.18, p=0.05), TG (0.22, p <0.05) and inversely
associated with the concentration of the intermediate subfractions of high density lipoproteins
(HDL4-HDL7, -0.31, p <0.05). With the amount of coronary lesions were positively associated
concentrations of oxidized LDL (0.21, p <0.05), small, dense LDL-3 (sdLDL) (0.19, p = 0.05) and
inversely correlated concentrations of intermediate HDL subfractions (HDL6 -0.23, p <0.05, HDL7
-0.27, p <0.05) and intermediate-density lipoproteins class A (-0.31, p <0.05).
Conclusions. Concentrations of intermediate HDL subfractions (HDL4-HDL7) inversely associated
with both the presence and with the amount of diseased coronary arteries in adult males. Level
sdLDL associated only with the presence of atherosclerosis.
Funding. Supported by Moscow State Government Grant № 8/3-280н-10. Transparency
declarations. All authors: no conflicts of interest to declare.
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Carboxylated osteocalcin (Gla-OC) participates in bone remodeling, whereas the
undercarboxylated form (Glu-OC) takes part in energy metabolism. This study was undertaken to
compare the blood level of Glu-OC and Gla–OC in non-obese, healthy obese as well as
prediabetic volunteers and correlate it with the insulin resistance and inflammation markers.
Non-obese (BMI < 30kg/m2, n=34) and obese subjects (>30 BMI<40 kg/m2, n-98), aged 25-65 yrs
were included in the study. The non-obese control, healthy obese and obese with biochemical
markers of prediabetes patients, as well as the subgroups with obesity and low or high Gla-OC or
Glu-OC were considered for analysis. Venous blood was sampled for determination of Gla-OC,
Glu-OC, lipid profile, selected parameters of inflammation (hsCRP, IL-6, sE-selectin, sPECAM-1,
MCP-1) and adipokines: leptin, adiponectin, visfatin and resistin. Blood was collected during oral
glucose tolerance test (2h OGTT) and oral lipid tolerance test (8h OLTT) for measurement of
glucose, insulin, FFA, TG and glucose-dependent insulinotropic polypeptide (GIP). Insulin
resistance was estimated by HOMA-IR index and using calculated an oral glucose insulin
sensitivity index. In the whole group of obese patients the level of Gla-OC was lower comparing to
non-obese subjects. The serum level of Gla-OC inversely correlated with hsCRP, visfatin, BMI. In
turn Glu-OC inversely correlated with fasting insulin level and HOMA IR index. In comparison to
healthy obese volunteers, prediabetic subjects presented reduced Glu-OC level. Blood glucose,
insulin and GIP level as well as HOMA-IR index were higher in this group pointing to decreased
insulin sensitivity.
Our results argue for the suggestion, that in obesity, decreased blood concentration of Glu-OC
may be early marker of insulin resistance, whereas the lower Gla-OC level could be associated
with the appearance of early markers of inflammation.
Supported by: EU FP7 BIOCLAIMS, Grant agreement no. 244995 grant K/ZDS/004498 and NCN
grant no. K/PBN/000001.
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Dietary Ellagitannin Metabolites Exert Antiatherosclerotic Effects in Vitro
Abstract nr. 579
Author Zanotti, Ilaria, Università degli Studi di Parma, Parma, Italy
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Topic Primary & Secondary prevention of CVD; Lifestyle Measures and Pharmacological
Intervention
Keywords Atherosclerosis,Nutrition
Reduction of the prevalence of atherosclerotic cardiovascular disease through the consumption
of polyphenol-enriched diets has been established in several epidemiological studies.
Ellagitannins are polyphenols mainly found in berries, walnuts and pomegranate. These
compounds are poorly absorbed after oral ingestion and are metabolized by the colonic microbiota
to form a series of catabolites called urolithins. We hypothesized that these circulating metabolites
may be, at least in part, the molecules responsible for the beneficial effects against atherosclerosis
attributed to ellagitannin-containing foods. In the present study we investigated the activity of
urolithin A,B,C,D and B glucoronide in vitro on processes involved in atherogenesis.
Cell cholesterol uptake was quantified by a fluorimetric assay in THP-1 macrophages, incubated
with urolithins 1-10µM in presence of human serum or acetylated LDL as cholesterol source.
Cholesterol efflux was evaluated by a radioisotope-based assay in THP-1 macrophages exposed
to urolithins 10µM and human HDL as cholesterol acceptors. Monocyte adhesion to endothelial
cells was investigated in human umbilical vein endothelial cells (HUVECs) treated with urolithins 110µM for different times, stimulated with TNF-α, and exposed to THP-1 monocytes. Monocyte
adhesion to extracellular matrix was performed in THP-1 monocytes treated with urolithins 10µM
and successively transferred to fibronectin-coated wells. In these assays, adherent cells were
quantified by a fluorimetric or spectrophotometric count respectively.
Urolithin C and D reduced cholesterol accumulation induced by human serum in THP-1
macrophages by 25% (p<0.001 for both), whereas cholesterol efflux was not affected by any
compound. Urolithin C inhibited THP-1 adhesion to HUVECs after 6h (-44%; p<0.001) and to a
lesser extent after 24h of treatment (-29%; p<0.05), whereas no effects were observed after
shorter treatment.The co-incubation of urolithin A and B for 6 hours significantly decreased THP-1
monocyte adhesion to fibronectin (-41%; p<0.05). Longer times of treatment resulted in the loss of
this effect.
Urolithins may retard the formation of atherosclerotic plaque by inhibiting monocyte adhesion to
extracellular matrix and to HUVECs and by contrasting macrophage foam cell formation. The
present study identifies the key players and describes the mode of action through which the

ellagitannin-containing foods elicit their protecting effects against cardiovascular diseases.
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Proteoglycan 4 deficiency alters macrophage function and increases leukocyte counts leading to
increased atherosclerosis
Abstract nr. 580
Author Nahon, Joya, Leiden, Netherlands
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Co-author(s) - Trip, Mieke
Co-author(s) - Van Eck, Miranda
Topic The Pathogenesis of Atherosclerosis; Immunity, Inflammation, and the Endothelium
Keywords Animal model,Atherosclerosis,Pathogenesis
A genetic variant in proteoglycan 4 (PRG4) was recently identified in a pedigree with premature
atherosclerosis. We have previously shown that PRG4 is expressed both in early, macrophagerich and more advanced atherosclerotic lesions. However, the function of PRG4 in atherosclerosis
is unknown. The current study aims to elucidate the effect of PRG4 deficiency on macrophage
function and atherosclerotic lesion development.
The effect of PRG4 deficiency on macrophage function was determined ex vivo. The overall
cytokine gene expression profile of LPS-stimulated peritoneal macrophages suggests a less proinflammatory phenotype of PRG4 knockout (KO) macrophages as compared to wild-type (WT). In
support of this hypothesis, the production of the pro-inflammatory cytokines TNFα (-31%,p<0.01)
and MCP1 (-37%,p<0.01) was reduced in PRG4 KO peritoneal macrophages compared to WT
macrophages. Moreover, cholesterol efflux to ApoAI (-9%,p<0.05) and HDL (-15%,p<0.001) was
reduced in PRG4 KO macrophages. Combined, these findings suggest an overall change in
macrophage function in PRG4 KO mice.
To investigate the effect of specific deletion of PRG4 in bone marrow-derived cells, a bone marrow
transplantation (BMT) was performed in hyperlipidemic LDL receptor KO mice. The reduction in
macrophage cytokine production was preserved in PRG4 KO bone marrow transplanted mice
compared to the WT transplanted control group. White blood cell counts tended to be higher
(+31%,p=0.11). This could be explained by a 1.5-fold increase in lymphocyte counts (p<0.05) and
2-fold higher monocyte counts (p<0.01) in PRG4 KO transplanted mice compared to WT control
transplanted animals. Importantly, the atherosclerotic lesion area was 1.4-fold (p<0.05) increased
in PRG4 KO bone marrow transplanted mice as compared to WT transplanted controls after five
weeks of Western-type diet feeding. In line with a more advanced atherosclerotic lesion type in
PRG4 KO transplanted animals, the percentage of collagen in the lesions was significantly
increased (2.7%±0.4 vs 4.4%±0.7,p<0.05).
In conclusion, PRG4 deficiency alters macrophage function and increases leukocyte counts,
leading to an increased susceptibility to atherosclerosis in LDL receptor KO mice. Our data
suggest that PRG4 might be a potentially interesting novel target for the treatment of

cardiovascular disease.
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Dyslipidaemia progresses in parallel with increasing glucose intolerance in Caucasians and South
Asians
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Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
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Aim: We questioned whether the progression of dyslipidaemia in South Asians with increasing
glucose intolerance is similar to that in Caucasians.
Introduction: The development of dyslipidaemia in parallel with increasing glucose intolerance and
prior to the onset of type 2 diabetes (T2D), have been reported previously. Several studies have
shown that South Asians have dyslipidemia characteristics similar to that in T2D patients, even
when they are healthy and normoglycaemic. Therefore we assessed the lipoprotein profiles in
subjects from both ethnicities with different degrees of glucose intolerance, in association with
insulin sensitivity and β-cell function.
Materials and Methods: In a cross-over study design T2D patients and healthy family members
were included, in total 42 Caucasians and 34 South Asians. The study participants underwent a
75-gram oral glucose tolerance test (OGTT) and were divided into 3 groups: normal glucose
tolerance (NGT), impaired fasting glucose/impaired glucose tolerance (IFG/IGT), and T2D.
Lipoprotein subclass levels were assessed using density-gradient ultracentrifugation. Insulin
sensitivity was calculated with Matsuda Insulin Sensitivity Index (ISI) and β-cell function with
Disposition Index (DI).
Results: The HDL3-C/HDL2-C ratio was proportionate to the degree of glucose intolerance in
Caucasians (p=0.047) and in South Asians (p=0.043). Although the dense LDL-C/buoyant LDL-C
ratio was proportionate to the degree of glucose intolerance in Caucasians, this was not significant
(p=0.062). Dense LDL-C levels were higher in NGT South Asians than in NGT Caucasians (p=
0.002). The most striking difference between Caucasians and South Asians was the VLDL-TG
levels, as they were higher in South Asians than in Caucasians (p=0.027). In South Asians, VLDLTG correlated negatively with DI (p=0.04), but in Caucasians there was a trend towards a negative
correlation with ISI (p=0.07). All results were adjusted for age, sex and family ties.
Conclusions: South Asians already showed a less favourable lipoprotein profile when

normoglycaemic. The progression of their dyslipidaemia was proportionate to the degree of
glucose intolerance, as observed in Caucasians; most likely by different pathways.
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Cerebrovascular reactivity and the risk of dementia in apolipoprotein E e4 carriers: a populationbased study
Abstract nr. 582
Author Wolters, Franciscus, Erasmus Medical Centre, Rotterdam, Netherlands
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Co-author(s) - Hofman, A
Co-author(s) - Koudstaal, PJ
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Topic Epidemiology of CVD; The Risk Factor Concept
Keywords Apolipoproteins,Cardiovascular Disease,Elderly,Epidemiology
Background: Cerebrovascular reactivity (CVR) is a key factor in maintaining continuous cerebral
blood flow. Impaired CVR is associated with an increased risk of stroke and mortality, and a few
small clinical studies have reported lower CVR in patients with dementia compared to healthy
controls. In addition, CVR may be impaired at an early age in carriers of the apolipoprotein E ε4
(APOE4) allele, predisposing for dementia. Yet, the relation between CVR and risk of dementia,
particularly on a population level, is uncertain.
Methods: We assessed CVR in all non-demented participants undergoing transcranial Doppler
investigation with 5%CO2 induced hypercapnia between 1997 and 1999, as part of the ongoing
population-based Rotterdam Study. Follow-up was complete till 1st January 2011. We determined
the risk of developing dementia in relation to CVR, calculating hazard ratios with 95% confidence
intervals (HR, 95%CI), adjusted for age, sex, cardiovascular risk factors and carotid intima-media
thickness, and stratified for APOE4 carrier status. We further assessed associations independent
of stroke, and for Alzheimer’s dementia only. Finally, we assessed decline in scores (G-factor) on
a cognitive assessment battery in relation to CVR, using linear mixed models.
Results: Among 1723 participants (mean age 70.7±6.3 years, 54.4% male) with a mean follow-up
of 9.5 years, 162 were diagnosed with dementia, of whom 118 were classified Alzheimer’s
disease. Higher CVR at baseline was associated with lower risk of dementia in carriers of the
APOE4 allele (adjusted HR [95%CI] per SD increase: 0.76 [0.59-0.99]), but not in non-carriers
(aHR 1.02 [0.82-1.25]). The association in APOE4 carriers became slightly stronger after
excluding prevalent stroke and censoring for incident stroke (aHR 0.74 [0.56-0.97]), and was
similar for Alzheimer’s dementia only. During three repeated cognitive assessments over an 11.0
year follow-up in non-demented participants, APOE4 carriers with higher baseline CVR showed
less decline in test scores (p=0.050), whereas no such association was present for non-carriers
(p=0.78).
Conclusion: Cerebrovascular reactivity is associated with cognitive decline and the risk of
dementia in carriers of the APOE4 allele in the general population. The role of microvascular
impairment in the aetiology of dementia warrants further investigation.
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The dynamics of lipoprotein and glucose concentration after coleveselam treatment
Abstract nr. 583
Author Peterkova , Ludmila, Institute for Clinical and Experimental Medicine, Prague 4, Czech
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Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Hypolipidemic Drugs,Lipoproteins
Bile acid sequestrants were the first drugs shown to lower cholesterolemia and cardiovascular
mortality and morbidity. However, they are not frequently used in modern hypolipidemic treatment
due to their lower tolerability and higher statin efficiency. Interestingly, some evidence has been
accumulated that sequestrants may have a positive effect on insulin resistance. Therefore, we
analyzed changes of lipid and glucose concentration during the treatment with coleveselam.
Sixteen healthy male volunteers (age 42 ± 11 years, BMI 24.7 ± 2,5 kg/m2, cholesterol 5.3 ± 1.2
mmol/l, LDL-C 3.3 ± 1.0 mmol/l, HDL-C 1.4 ± 0.3 mmol/l, TG 1.2 ± 0.5 mmol/l, glucose 5.4 ± 0.4
mmol/l) were treated with colesevelam (3.75 g/day) for 4 weeks. The blood for determination of
cholesterol, triglyceride (TG), VLDL, IDL, LDL, and HDL, nonesterified fatty acids (NEFA), glucose,
insulin, GLP-1 and other parameters was taken before treatment and on days 1, 3, 7, 14 and 28
on treatment. The changes were evaluated using ANOVA for repeated measures.
The total cholesterol dropped 8% after 7 days of treatment and did not change further (p <
0.0001). Such a decrease is due to 17% decrease in LDL-C concentration (p < 0.0001) . The
treatment had no statistically significant effect on HDL-C, NEFA and triglyceridemia although
sporadic jumps in TG concentration to more than double of baseline were observed in 5 subjects
on 6 occassions. Importantly, glycemia dropped 5% on day 3 and slowly returned to the baseline
(p < 0.01).
Our data confirm positive effect of colesevelam treatment on lipid metabolism as well as
glucoregulation.
Supported by grant No. NT13151-4/2012 from IGA MH CR.
COMMENT THAT SHOULD NOT BE PUBLISHED.
The analysis of insulin and GLP-1 will be finished within a month and the data will be presented at
the congress.
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Flow Modulates the Endothelial Expression of Neuronal Guidance Cues
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Topic The Pathogenesis of Atherosclerosis; Immunity, Inflammation, and the Endothelium
Keywords Endothelium,Immunity
Disturbed hemodynamic conditions lead to impaired homeostasis of the vascular endothelium
and, subsequently, influx and retention of monocytes in the arterial wall. Emerging data suggest
that, aside from a role in the development and maintenance of the nervous system, neuronal
guidance cues (NGCs) are also required for physiological and pathological immune responses.
We recently reported that NGCs are differentially expressed in atherosclerosis-prone and resistant aortic sites in LDLR-/-mice during early atherogenesis. Here, we detail our investigation
of the role of shear stress on the expression levels of NGCs (ephrins, slits, netrins and
semaphorins) in human umbilical vein endothelial cells (ECs) under atherosclerosis-prone (static)
and -protective (laminar flow) conditions.
To gain insight into the consequences of laminar flow on the mRNA expression levels of NGCs in
ECs, the cells were exposed to 0, 1 or 7 days of laminar flow (shear stress 10 dynes/cm2, IBIDIflow system). The mRNA levels of the leukocyte attractant NGCs EphrinA1, B1 and B2 were all
reduced by laminar flow, in particular for EphrinB2 (52%¯ , p=0.02). In contrast, the potentially
anti-inflammatory Slit2 displayed a striking early response to flow, with a marked increase in
mRNA expression after 1day (2.2-fold , p=0.02), but was not sustained at Day 7. Interestingly, the
expression levels of netrin-4, semaphorin 3F and semaphorin 4B were upregulated in ECs
exposed to laminar flow for 1 and 7 days (2.1-fold, p=0.05; 3.0-fold, p=0.04; 2.1-fold, p=0.05;
respectively), suggesting these NGCs as potentially athero-protective anti-inflammatory leukocyte
repellent. Moreover, overexpression of the shear-induced transcription factor Krüppel-like factor 2
(KLF2) in static cultured ECs induced the expression of both semaphorin3F mRNA and protein
(3.8 fold and 3.9 fold, respectively), while netrin-4 mRNA and protein upregulation appeared to be
independent of KLF2.
Taken together, our study provides novel insight into regulation of the endothelial NGC expression
profile by flow, which could implicate NGCs as mediators of the EC function by facilitating
repulsion or attraction of monocytes under varying hemodynamic conditions.
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PERIPHERAL ARTERIAL DISEASE IN PATIENTS WITH FAMILIAL
HYPERCHOLESTEROLEMIA
Abstract nr. 585
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Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Cardiovascular Disease,Familial Hypercholesterolemia
Background: Familial hypercholesterolemia (FH) is characterized by elevated plasma levels of
total and low-density lipoprotein cholesterol and is associated with early coronary arterial disease
(CAD) onset. However, few studies investigated the association between FH and peripheral
arterial disease (PAD).
Methods: We consecutively enrolled 202 FH patients (91% with positive genetic test) between
2009 and 2013 that were compared with 524 normolipidemic controls from a historical cohort. PAD
was diagnosed by ankle-brachial index (ABI) values ≤0.90. The association between FH diagnosis
and PAD was tested by adjusted logistic regression analysis.
Results: Compared with normolipidemic controls, FH patients were older (51±14 vs 44±13 years,
p=<0,001), more often female (64.9 vs 50.6%, p=0,001), with higher rates of hypertension (49.5 vs
30.5%, p=<0.001), diabetes (17.3 vs 5%, p=<0.001), CAD (28.2 vs 6.3%, p=<0.001) and higher
total cholesterol levels (336±87 vs 181.7±26, p=<0.001). Smoking was more common among
normolipemic controls (23.5 vs 14.9%, p=0,002). The prevalence of PAD was 17.3 and 2.3 %
respectively in FH and controls (p < 0.001). Regression analyses demonstrated that age (OR =
1.03 CI 95% 1.00-1.05, p=0.033), CAD (OR = 3.12 CI 95% 1.56-6.25, p=0.001) and FH diagnosis
(OR = 5.55 CI 95% 2.69-11.44, p=<0.001) were associated with PAD.
Conclusions: FH was associated with almost six times greater chance of PAD in comparison with
normolipidemics. Screening for PAD should be a routine clinical evaluation for these individuals.
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Effect of Very Low Calorie diet on Lipoprotein(a) levels in patients with Type 2 diabetes
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Aim: The aim of this study was to investigate the effect of diet-induced weight reduction on
plasma Lipoprotein(a) (Lp(a)) levels in patients with type 2 diabetes (T2D).
Introduction: T2D is a worldwide growing healthcare problem. Patients with T2D have an
increased lifetime risk for developing cardiovascular disease (CVD). This increased risk is not only
due to the diabetes itself, but also due to other risk factors. Such as obesity, high blood pressure
and an atherogenic lipoprotein profile. Another independent CVD risk factor is high Lp(a) plasma
levels. However, the prevalence of T2D seems to be higher in patients with low Lp(a) levels. We
examined the effect of diet-induced weight loss on plasma Lp(a) levels in patients with T2D.
Methods: Between 2010 and 2013, 207 patients with T2D and a BMI>27 kg/m2 started with a very
low calorie diet (VLCD) (750 kcal/day for 8 weeks) followed by a low calorie diet (LCD) (900-1300
kcal/day for 12 weeks). Fasting blood of 132 patients was collected before and after the
intervention (20 weeks) and plasma was stored at -80ºC. All measurements were performed in
one run, and a kringle size independent assay was used to measure the Lp(a) plasma levels and
currently Lp(a) kringle size is being determined.
Results: After the diet patients lost weight (mean -10%, SD 5%), and Lp(a) increased significantly
in the total group. We divided the patients into 3 groups according to their delta Lp(a): 37%
increased, 5% decreased and 58% unchanged. The Lp(a) change in the total group was not
correlated with weight change. However, in the group with increased Lp(a), Lp(a) was negatively
correlated with weight change (r2=0.13, p=0.017). No other metabolic parameters correlated with
Lp(a) change.
Conclusion: These data show that weight loss is associated with an increase in plasma Lp(a)
levels in a subset of T2D patients. The differences in Lp(a) change between the patients could not
be explained by changes in metabolic parameters. However, we hypothesize that the Lp(a) kringle
size might be associated with the effect of diet on Lp(a).
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Implantable vagal nerve stimulator for small laboratory animals.
Abstract nr. 587
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Keywords Animal model,Atherosclerosis,Inflammation,Pathogenesis
Atherosclerosis is considered a chronic inflammatory disease. Activation of the vagus nerve can
inhibit inflammatory responses via α7 nicotinic acetylcholine receptors (nAChR), a process known
as the Cholinergic Anti-inflammatory Pathway. We hypothesize that electrical stimulation of the
vagal nerve will provide a systemic suppression of inflammation and therefore will counteract
atherosclerotic development.
To study effects of intermittent, long term vagus nerve stimulation in experimental atherosclerosis
models the availability of a small implantable device is essential.
First, we electrically stimulated the cervical vagal nerve of a rat (30sec, 1V, 10Hz, 0.5ms). Ten
minutes after stimulation, blood was drawn. Immune responsiveness was studied by assessing
cytokine release from whole blood upon LPS stimulation. Next, we defined the features for an
implantable device. The device must be small enough for use in mice and cause minimal
inconvenience. Tissue response to the implanted device should be minimal and the device must
have a working capacity of at least 5 months. Dummy stimulators were implanted in mice to study
the acceptation by the body and the level of inconvenience in the animal.
Results: Tumor necrosis factor alpha release in LPS stimulated blood, was dramatically decreased
upon electrical vagal stimulation. A similar decrease was observed for the pro inflammatory
cytokines IL-1β, IL-6 and IL-8. This anti-inflammatory effect upon a single stimulation persisted up
to 72 hours. The first implanted dummy stimulators did not result in any obvious adverse effects
and nicely stayed in position for 5 months without any visible inconvenience.
In our laboratory we developed a small vagus stimulator for mice (fig 1), which is currently at the
final stage of development. Experiments to investigate durable functioning are being executed. A
fully functional device will be available at the end of 2015.
We expect the implantable Vagus Nerve Stimulator for mice to be of great use in future
inflammation related studies and specifically in atherosclerosis research.
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APOA-I DELETION IN APOE-KO MICE PROMOTES MASSIVE CHOLESTEROL
ACCUMULATION AND INFLAMMATION IN SKIN AND SKIN-DRAINING LYMPH NODES
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Background. Previous experimental findings demonstrate that diet-induced
hypercholesterolemia, in atherosclerosis-prone mice lacking apoA-I, leads to a massive
accumulation of cholesterol in skin and skin-draining lymph nodes.
Aim. To determine how apoA-I could affect skin and skin-draining lymph nodes morphology and
composition of athero-prone mice in normocholesterolemic conditions.
Methods. C57Bl/6 (WT), apoE-KO (EKO), apoA-I-deficient/apoE-KO (dKO) or dKO overexpressing
human apoA-I (hA-I) mice were fed a chow diet for 30 weeks. Plasma cholesterol concentration
and distribution among lipoproteins were evaluated. Skin biopsies were processed for light
microscopy and transmission electron microscopy. Histology and lipid deposition in
axillary/inguinal skin-draining lymph nodes were also characterized.
Results. Plasma total cholesterol concentration in dKO mice was comparable with that of WT mice
and 3-fold lower than the concentration observed in EKO and hA-I mice. Cholesterol in WT mice
was almost exclusively confined to the HDL fraction whereas in EKO mice an elevated cholesterol
accumulation in VLDL/LDL and low HDL levels were observed. In dKO mice, HDL cholesterol was
absent and cholesterol accumulation in the VLDL/LDL fractions was lower than that found in EKO
mice. hA-I mice were characterized by a less prominent presence of VLDL/LDL, but a larger HDL
cholesterol peak than that found in EKO mice.
Skin morphology of EKO and hA-I mice was comparable with that of WT mice. Conversely, dKO
mouse skin was characterized by increased dermal thickness, accumulation of foam cells and
lymphocytes. Additionally, electron microscopy highlighted the presence of cholesterol crystals
both in the extracellular milieu and within foamy macrophages.
dKO mice also had enlarged axillary and inguinal skin-draining lymph nodes, characterized by the

accumulation of foamy macrophages, increased cholesterol and lipid deposition, together with the
presence of cholesterol crystals surrounded by granulomatous reactions, and dilated sinuses.
Conclusions. Our study demonstrates that HDL/apoA-I deficiency itself, in the absence of
hyperlipidemia, is sufficient to induce an aberrant accumulation of cholesterol with a concomitant
infiltration of foamy macrophages and lymphocytes in the skin and in axillary/inguinal skin-draining
lymph nodes.
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Dietary sphingomyelin supplementation reduces aortic lesion development in chow-fed apoE-/mice
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Background: Sphingomyelin (SM) is a ubiquitous component of the diet and has been shown to
attenuate diet-induced hepatic steatosis in mice. However, accumulating evidence suggested that
circulating SM may be atherogenic in humans, with an elevated plasma SM level being an
independent risk factor for cardiovascular diseases. It is unclear if dietary SM increases circulating
SM levels and cardiovascular risk. A recent report has indicated that the choline headgroup of
dietary phosphatidylcholine is metabolized by gut flora to trimethylamine N-oxide (TMAO), which is
pro-atherogenic in mice and increases cardiovascular disease risk in humans. As SM also
contains a choline headgroup, this study asks if dietary SM can increase circulating TMAO levels
and atherosclerotic lesion development in mice.
Methods: Study 1: Four-week old male C57BL/6 mice were maintained on a high-fat (HF) diet
without or with 1.2% (wt/wt) SM for 4 weeks. Serum TMAO and SM levels were quantified. Study
2: Five-week old female apoE-/- mice were maintained on a HF diet without or with 1.2% (wt/wt)
SM for 16 weeks prior to assessing aortic lesion area. Study 3: Five-week old female apoE-/- mice
were maintained on a chow diet without or with 1.2% (wt/wt) SM for 19 weeks. Serum TMAO and
SM levels and aortic lesion area were quantified.
Results: Serum TMAO levels in Studies 1 and 3 were too low to impact on atherosclerotic lesion
development. Dietary SM did not increase aortic lesion area in the SM-supplemented apoE-/- mice
(Control vs SM: 9.01±1.00% vs 7.75±1.1%) after 16 weeks of intervention. Dietary SM did not
significantly elevate serum SM levels in either Study 2 (Control vs SM: 149.9±13.2mg/dL vs
151.5±4.8mg/dL) or Study 3 (Control vs SM: 46.1±2.7mg/dL vs 53.8±2.6mg/dL). However, there
was a significant reduction in atherosclerotic lesion area after 19 weeks of SM supplementation in
chow-fed apoE-/- mice (Control vs SM: 3.51±0.43% vs 1.67±0.21%, p<0.05). TMAO levels were
not measured in study 2.
Conclusion: Sixteen and nineteen weeks of SM supplementation did not significantly elevate

serum SM levels in HF or chow-fed apoE-/- mice. Nineteen weeks of dietary SM supplementation
significantly reduced atherosclerotic lesion development in chow-fed apoE-/- mice.
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MicroRNA biogenesis in macrophages regulates mitochondrial energy metabolism and increases
atherosclerosis
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Macrophages are the main cell type in atherosclerotic lesions and can polarize into different
functional phenotypes with pro- and anti-inflammatory roles. In contrast to inflammatory
macrophages, the anti-inflammatory phenotype is mediated by increased mitochondrial
respiration. We aim to determine the role of microRNA biogenesis in macrophage polarization and
the effect on atherosclerosis.
In this study, the expression of the inflammatory genes Il1b and Nos2 was increased, and the
markers of anti-inflammatory macrophages, Mrc1 and Fizz1, were down-regulated in bone
marrow-derived macrophages (BMDMs) from myeloid cell-specific Dicer knockout mice (LysMCreDicer-/-). The expression of 137 miRNAs was reduced in LysMCre-Dicer-/- BMDMs determined by
microRNA qPCR array. Argonaute2-RIP-Chip analysis revealed that Dicer deletion resulted in
reduced enrichment of 97 up-regulated genes in LysMCre-Dicer-/- BMDMs with Argonaute2
protein that is required for RNA-induced silencing complexes. Among these genes, the highest
number of predicted highly conserved binding sites of the down-regulated miRNAs was found in
the 3’UTR of ligand-dependent co-repressor (Lcor). Lcor can bind to RXRs and may thus impair
mitochondrial respiratory. Accordingly, the mitochondrial oxygen-consumption rate determined by
extracellular flux analysis and the expression of genes involved in mitochondrial respiration and
fatty acid oxidation were reduced in LysMCre-Dicer-/- BMDMs. Silencing Lcor in macrophages upregulated genes involved in mitochondrial respiration. In vivo, atherosclerosis was enhanced in
LysMCre-Dicer-/-Apoe-/- mice compared to LysMCre-Dicer+/+Apoe-/- mice fed a high cholesterol
diet for 12 weeks (n = 13-14, P < 0.05).
In conclusion, microRNA biogenesis promotes mitochondrial respiration and inhibits proinflammatory activation in macrophages and may thus limit the development of atherosclerosis.
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Dysregulation of Hepatic Cholesterol Biosynthesis in Diet-Induced Non-Alcoholic Fatty Liver
Disease
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Background: Chronic consumption of high-fat diets is associated with obesity and non-alcoholic
fatty liver disease (NAFLD). Patients with NAFLD are at a high risk for cardiovascular disease and
diabetes since NAFLD is closely associated with hyperlipidemia and hyperglycemia. Regulation of
HMG-CoA reductase activity in the liver is crucial in maintaining cholesterol homeostasis in the
liver as well as in the circulation. Despite considerable advances in our understanding of
cholesterol metabolism, the regulation of liver cholesterol biosynthesis in response to high-fat diet
feeding is not well understood. The aim of the present study was to investigate the mechanisms by
which chronic high-fat diet consumption affected hepatic cholesterol biosynthesis and its impact on
fatty liver and hyperlipidemia.
Methods and Results: Male C57BL/6 mice were fed either a control diet (10% kcal fat) or a high-fat
diet (60% kcal fat) for 5 weeks. High-fat diet feeding resulted in an elevation of lipid levels (total
cholesterol and triglyceride) in the serum. Mice fed a high-fat diet had an increased body weight
and displayed NAFLD features including hepatic lipid accumulation, oxidative stress, inflammatory
chemokine expression and hyperlipidemia. Hepatic cholesterol biosynthesis was increased due to
activation of HMG-CoA reductase, a key enzyme for de novo cholesterol synthesis. During high-fat
feeding, increased Sp1 mediated SREBP-2 activation up-regulated HMG-CoA reductase gene
expression which, in turn, contributed to hepatic lipid accumulation and hypercholesterolemia.
Conclusion: The present study has identified a potential mechanism by which chronic consumption
of a high-fat diet causes HMG-CoA reductase activation, hepatic lipid accumulation and
hypercholesterolemia. Identification of molecular mechanisms that are responsible for the
increased de novo cholesterol synthesis may lead to a better therapeutic approach to regulate lipid
metabolism and to curtail NAFLD associated cardiovascular risk.
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Different structure and particle size of p.Arg3526Gln, p.Arg1164Thr and p.Gln4494del APOB
pathogenic variants
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Aim: Familial hypercholesterolaemia (FH) is an inherited autosomal-dominant disorder resulting
from defects in the low-density lipoprotein receptor (LDLR) gene, in the apolipoprotein B (ApoB100) gene or in the proprotein convertase subtilisin/kexin type 9 (PCSK9) gene. Few mutations in
ApoB-100 have been proved to cause disease, among them, p.Arg3527Gln was the first mutation
being identified and characterized. Very recently two novel ApoB-100 mutations have been
described: p.Arg1164Thr and p.Gln4494del which show impaired binding capacity to LDLR, and
diminished LDL uptake. In this work we analyzed secondary structure and size of these ApoB-100
mutants within LDL particle with the aim of explaining their impaired binding abilities.
Methods: The secondary structure of the human LDL ApoB-100 has been investigated by infrared
spectroscopy (IR). Changes in secondary structure of wt ApoB-100, p.Arg3527Gln, p.Arg1164Thr
or p.Gln4494del have been analyzed and compared. Particle size of the LDL has been determined
by dynamic light scattering (DLS) and electron microscopy.
Results: We have found changes both in particle size and in secondary structure composition of
these LDL variants. We have determined that the content of the strands in p.Gln4494del mutant is
48 % lower than the observed in the wt. However, the secondary structure of p.Arg1164Thr is very
similar than the observed for the wt. The mean LDL diameters of p.Arg1164Thr and p.Gln4494del
-LDL are smaller compared to WT ApoB100-LDL .
Conclusions: The secondary structure of ApoB-100 and the LDL particle size are critical to
maintain or stabilize the proper conformation of the ApoB-100 within the LDL particle for its correct
binding to the LDLR. The alterations found both in particle size and in secondary structure in
p.Arg1164Thr and p.Gln4494del variants may underlie the defective binding and uptake of these
LDL.
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Calcification associates with aortic distensibility in Marfan Syndrome mice.
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Aim:De-differentiation of and calcification by smooth muscle cells in the aortic root of mice with
aortic dilatation is often observed and related to enhanced transforming growth factor beta (TGFβ)
signaling. Marfan patients are known to develop aortic root aneurysms and have enhanced TGFβ
activation. We aim to study calcification in mouse and human Marfan aortic tissues and its
potential participation in aortic dilatation.
Methods and Results: Calcification is observed in the aortic sinus and aorta ascendens of Marfan
patients, as determined by alizarin red staining. Alcian blue staining revealed increased
accumulation of glucosaminoglycans(GAGs) in Marfan patients compared to control. In human
Marfan aorta, alcian blue staining is also used as marker for medial necrosis, since these GAGs
tend to accumulate at sites of smooth muscle cell loss. Mostly GAGs are known to be present in
bone, where they are visualized by alcian blue. Whether these GAGs contribute to aortic
calcification/stiffness is still unclearIn a Fibrillin-1 mutation mouse model of Marfan (FBN1
C1039G/+), alcian blue staining revealed osteoblast-like cells surrounded by GAGs in the medial
layer of the aortic sinus. In these mice, the percentage of mice with osteoblast-like cells increased
with age, unlike in wild type mice. Ex vivo imaging of the Marfan aorta revealed increased (in vivo)
incorporation of the fluorescent OsteoSense probe, specifically in the aortic sinus and ascending
aorta. In the ascending aorta no osteoblast-like cells were observed, however, there is a strong
positive correlation between Osteosense signal and aorta ascendens diameter. In addition,
Osteosense signal negatively correlated with aorta ascendens distensibility.
Conclusions: Calcification is present in the aortic sinus and aorta ascendens of Marfan patients
and Marfan mice. The degree of calcification negatively correlates with the aorta ascendens
distensibility, suggesting that not only elastic lamina degradation (common in Marfan) may be
responsible for increased aortic stiffness in Marfan, but also increased calcification processes.

funding: Interuniversity Cardiology Institute of the Netherlands
Subdivision 2. Translational Research
Presentation Preference Oral presentation
Additional information

LncRNA Hand2-AS1, Hand2, and miR-138-5p form a regulation loop to participate in VSMC
phenotypic switch
Abstract nr. 595
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Topic The Pathogenesis of Atherosclerosis; Immunity, Inflammation, and the Endothelium
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Vascular smooth muscle cell (VSMC) phenotypic switch is a common pathological feature of
atherosclerosis. Long non-coding RNAs (lncRNAs) have many important regulatory functions, but
the functions in VSMC phenotypic switch are largely unkown. Here, we identified that Hand2
(heart and neural crest derivatives expressed 2) gene and lncRNA Hand2 antisense RNA 1
(Hand2-AS1) are co-expressed, and their expression levels are significant decreased in
dedifferentiated VSMC by RNA-seq and qRT-PCR analysis. By using both gain-of-function and
loss-of-function approaches, we found Hand2 promote VSMC phenotypic switch by regulating
SM22a, a differentiated VSMC maker gene. Furthermore, we demonstrated that lncRNA Hand2AS1 binds to the Hand2 gene promoter, and increases Hand2 expression at transcriptional level.
MiR-138-5p inhibits Hand2 expression by targeting its 3′-untranslated region. LncRNA Hand2-AS1
is a competitive endogenous RNA, blocks miR-138-5p to targeting Hand2, and increases Hand2
expression at post-transcriptional level. In summary, these findings provide a novel mechanism
that one lncRNA can regulate one target gene from both transcriptional and post-transcriptional
level, our results indicate that lncRNA Hand2-AS1, Hand2, and miR-138-5p can form a regulation
loop to participate in VSMC phenotypic switch.
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Epidemiological profile of high blood pressure about 718 subjects in rural Cameroon.
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Acknowledgments: High blood pressure or hypertension occupies a prominent place with a
worldwide prevalence estimated at 26% by the year 2008 and almost 25% in Cameroun.
Objective: To determine the epidemiology of hypertension and cardiovascular risk factors.
Methodology: A descriptive cross-sectional study conducted over two days as part of activities of
the “Fondation Coeur et Vie" at Bangou (a western Cameroon village). Were included adults,
regardless of gender and aged over than 18 years. Pregnant women were not included.
Results: A total of 718 subjects were recruited, sex ratio M / F was 0.33. The average age was
50.2 ± 17.1 years old. We obtained an overall prevalence of hypertension of 24.51% (176 cases).
The average age among hypertensive subjects was 61.3 ± 11.3 years old. Among hypertensive,
56.80% were newly diagnosed. Only 25% of hypertensive patients were controlled. Depending on
the level of severity, only 42.60% of hypertensive subjects had a hypertension of grade 2 and 17%
had hypertension of grade 3. Abdominal obesity (74.4%) is the most common risk factor followed
by physical inactivity (45.4 %). We found 6.8% of diabetes, 11.3 % of smoking and 15.9% of
alcoholism in hypertensive patients. According to risk factor’s associations, at least 43.4% of
hypertensive patients had more than 3 factors and 13% had 2 factors. Among patients with
hypertension, a significant association was observed between family history of hypertension (p =
0.032), diabetes (P<0.001), age over 55 years (p = 0021) in women, male abdominal obesity (p =
0.029) and the occurrence of hypertension.
Conclusion: The high prevalence of hypertension (24.5%) in rural areas requires more preventive
measures.
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Supplementation of the low-calorie diet with n-3 PUFA significantly improves plasma lipid profile
depending on the GIP level.
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Higher plasma GIP level may reflect compensatory mechanism to overcome the diminished islet
response in obese patients. The study was aimed to analyze GIP and lipids response to 3-month
intervention in terms of n-3 PUFA supplementation along with caloric restriction.
A total of 62 obese patients without any metabolic disorders were included into the study. Patients
were assigned to low calorie diet (1200-1500 kcal/day) and were supplemented either with n-3
PUFA (DHA:EPA; 5:1) 3x600mg daily, or placebo (corn-oil), for 3 months. Effects of the
intervention on plasma fatty acids profile was assessed by LC-MS/MS.
The detail analysis of plasma fatty acids was performed in relation to GIP status. Supplementation
with n-3 PUFA significantly decreased total content of plasma PC FA only in patients with higher
GIP level. Caloric restriction alone decreased the saturated/unsaturated FA ratio in Low GIP in
contrast to High GIP group. In the High GIP group n-3 PUFA supplementation resulted in
decrease of saturated fatty acids: palmitic (16:0), stearic (18:0), miristic (14:0) as well as monounsaturated FAs: palmitooleinic (16:1), oleic (18:1) but not PUFA. The n-3 PUFA supplementation
resulted in reduction of plasma n-6 PUFA: linoic (18:2) and arachidonic (20:4), which was also
pronounced within High GIP group.
We conclude that supplementation of the low-calorie diet with n-3 PUFA significantly improves
plasma lipid profile in obese patients characterized by high GIP plasma level. The GIP plasma
level may indicate subjects who would potentially benefit from n-3 PUFA supplementation.
Study supported by NCN grant no. K/PBN/000001, EU FP7 BIOCLAMS Grant agreement no.
244995, and grant K/ZDS/004497.
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TERGETING MICROPARTICLES AND MMP9 COLLAGENASE WITH A NEW DRUG - PTCTS TO TREAT ATHEROSCLEROSIS
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Backgroud: A previous study of the group showed that the vulnerability of the atherosclerotic
plaque was related with microparticles (MPs) - vesicles larger than 100nm, which release MMP9
collagenase. In another study, intramuscular injection of a new drug (PTCTS) composed by antioxidant nanoparticles from plants and transialidase from Trypanosoma cruzi normalized lipid
levels and reduced rabbit atherosclerosis. The mechanism of action includes increased activity of
Siglecs (sialic-acid-binding immunoglobulin-like lecitins) and inactivation of inflammasomes. In this
work we studied if oral administration of PTCTS is also effective to treat atherosclerosis and if its
actions include removal of MPs and MMP9.
Methods: We compared two groups of rabbits. GI (n=6) – 1% cholesterol enhanced diet for 12
weeks; GII (n=8) – 1% cholesterol enhanced diet for 12 weeks with administration of PTCTS
(400ul/ day) during the last 6 weeks of diet. Presence and size of MPs were analyzed in photos
x30.000 magnification, taken through electron microscopy technique (EM), and immunoeletron
microscopy (IME) detecting MMP9.The highest point of atherosclerotic plaque was evaluated in
0,5cm extension of histological ascendant aorta cross section, using anti-MMP9 antibody (clone
56-24A) in immunohistochemistry technique (IHC).
Results: The EM analyses revealed elliptic and rounded MPs. There was a significant difference
between GI versus GII in the mean numbers/ photo of elliptic MPs (P=0.01), while the rounded
ones showed no difference (P=0.72). Related to the size of MPs, neither the elliptic nor the
rounded showed significant difference between GI vs GII (P=0.48 and P=0.09). IHC showed no
significant differences of plaque area and plaque/media transition between GI and GII, however it
revealed a statistically significant reduction of the percentage of positive area marked with MMP9
antigens (view table). IME revealed MMP9 intra MPs (view image).
Conclusion: Oral administration of PTCTS could become a potential form to treat atherosclerosis,

once we observed reduction in numbers of elliptical MPs as well as in the expression of MMP9
collagenase from rabbit atherosclerotic plaques, suggesting that this drug could be useful in
reducing plaque vulnerability.

Microparticle presenting immuno gold stained MMP9 antigen.

Immunohistochemistry analyses for MMP9 antigens.
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COMPARATIVE LIPIDOMIC PROFILING OF PLASMA AND AORTA FROM LDLR-KO, PCSK9KO AND C57Bl/6 MICE
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Background. Lipidomics is a powerful tool to highlight the involvement of lipid species in
pathological conditions, including atherosclerosis.
Aim. Lipidomic changes induced by genotype and/or diet were evaluated in plasma and aorta of
hyperlipidemic/athero-prone Ldlr-KO, hypolipidemic/athero-resistant Pcsk9-KO and C57Bl/6 (WT)
mice.
Methods. Plasma and aorta from mice fed chow or Western diet (WD) for 16 weeks were
extracted for lipids and analyzed by mass spectrometry: 200 lipid species belonging to 21 lipid
classes were quantified.
Results. On chow diet, plasma lipidome was lower in Pcsk9-KO (2039 μM) vs WT mice (3770 μM)
and was much higher in Ldlr-KO (9392 μM) vs WT and Pcsk9-KO mice. WD increased with
different degree all lipid classes in each group and the lipidome increased by 2-3 fold in Pcsk9-KO
and WT mice and by 5 fold in Ldlr-KO mice. The lipids quantitatively more relevant in each group
and dietary condition were cholesteryl esters (CE), phosphatidylcholines, free cholesterol and
triglycerides. Among minor lipid species, interestingly, Ceramides(d18:0) levels on chow diet were
comparable in Pcsk9-KO and WT mice and were moderately increased by WD, whereas they
were 10 fold higher in Ldlr-KO mice on chow diet vs the other groups and increased by another 10
fold on WD. Aorta lipidome of Pcsk9-KO mice was unaffected by diet (chow: 20.7 pmol/μg; WD:
20.2 pmol/μg) whereas it was increased by WD in WT (chow: 18.2 pmol/μg; WD: 38.7 pmol/μg)
and Ldlr-KO mice (chow: 19.7 pmol/μg; WD: 49.9 pmol/μg). Among major lipids, WD drastically
affected CE concentration in Ldlr-KO mice (chow: 0.1 pmol/μg, WD: 5.3 pmol/μg), whereas it only
doubled CE levels in Pcsk9-KO and WT mice. Triglycerides were unaffected by diet in Pcsk9-KO
mice, but increased by 2.5 fold with WD in both WT and Ldlr-KO mice. WD did not substantially

modify minor lipids in Pcsk9-KO and WT mice, whereas it drastically changed
phosphatidylglycerol, glucosyl/galactosylceramides and Lactosylceramides levels in Ldlr-KO aorta.
Conclusions. This lipidomic profiling indicates that diet and/or a genetic background can drastically
affect not only major lipid classes, but also minor lipid species, suggesting a possible implication of
these molecules in hyperlipidemia and atherosclerosis development.
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Associated A2 LDL phospholipase value in the diagnosis of ischemic heart disease destabilization
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The deepening of atherosclerosis’ mechanisms has led to an increased interest in the study of
biomarkers allowing the quantification of disease severity and establishing a therapeutic conduct
appropriate to each patient.
Objectives: Starting from the pathophysiological premise that associated A2 LDL phospholipase
(Lp-PLA2) is a marker with high specificity for vascular inflammation, we analyzed the possible
correlation of Lp-PLA2 with the diagnostic aspects of severity and evolution of patients with stable
coronary artery injury (SCAD).
Methods: A prospective study has been made on a group of patients with evidence of ischemia
(137 patients with SCAD, 54 patients with acute coronary syndrome (ACS) and 20 control
patients). The following tests has been made: the usual blood tests, an EKG, an
echocardiography, a cardiac catheterism (coronarography) and specific tests like: the enzymatic
activity of Lp-PLA2 in the plasma using the Azwell Auto Kit, Japan.
Results: The values of Lp-PLA2 in the control group were between 197-206 U/L (mean 201.65 ±
4.21 U/L). A Lp-PLA2> 206.8 U/L was significantly correlated with stable coronary injury (Sig
<0.0001), a Lp-PLA2> 437.36 U/l at the first measurement was significantly correlated with
disease destabilization (SCA) (Sig <0.0001) and a Lp-PLA2> 321 U/L, calculated during the stable
period of the disease was correlated with acute cardiovascular events in evolution or with an
evolution to five years severely aggravated, this way proving the negative predictive value.
Conclusions: Lp-PLA2 has proven the capability to descry between evolutionary stages of
myocardial ischemia (SCAD/ACS); this way the algorithm of SCA diagnosis is being improved by
promptly identifying the destabilization of the condition. Lp-PLA2 as a marker of vascular injury is
positively correlated with the evolution of coronary artery disease as well as with the risk of acute
cardiovascular events in evolution to a five-year period (Sig <0.001, the measure of association
36.9%).
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Acute effect of Tetranectin-ApoA-I infusion on atherosclerosis progression/regression in
hypercholesterolemic rabbits
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Introduction. Several studies have shown that intravenous administration of synthetic HDL
(sHDL) containing human apoA-I is effective in inducing atherosclerosis regression. A possible
limitation of this therapeutic approach may be a rapid apoA-I turnover. Tetranectin-apoA-I, a
trimeric human apoA-I, was designed to reduce renal clearance and thus prolong half-life and,
possibly, efficacy. Aim of this study was to evaluate the effect of Tetranectin-apoA-I infusion on
atherosclerosis in a rabbit model widely used to test the efficacy of sHDL.
Methods. 18 rabbits underwent a perivascular injury at both carotids, followed by 1.5% cholesterol
diet. At 90 days after surgery, rabbits were randomly divided into 2 groups and i.v. treated, for one
time, with 200 mg/kg of sHDL containing Tetranectin-apoA-I (TN-sHDL) or with placebo. All rabbits
were fasted over-night and blood samples were collected before and at different time points after
the infusion. Plaque changes were analyzed in vivo by IVUS, performed before and at the end of
the treatment. Animals were sacrificed three days after treatment and carotids were harvested for
histology. Total serum cholesterol efflux capacity (CEC) was evaluated using J774 macrophages
incubated with cAMP analogue.
Results. Total atheroma volume in the placebo group increased between the first and the second
IVUS evaluation (+7.09 ± 2.33% from baseline). A slight regression was instead observed vs
baseline in TN-sHDL treated group (-0.35 ± 1.97%, p< 0.0001 vs placebo). At the maximum
plaque burden, TN-sHDL treated rabbits displayed a significant lower macrophage content
compared to that found in the placebo group (69.5 ± 13.4% vs 84.3 ± 9.3%, p< 0.05). Four hours
after the end of the infusion total CEC of serum TN-sHDL was significantly increased compared to
baseline (4.49 ± 1.06% vs 8.69 ± 0.72%, p<0.0001). No changes were observed in the placebo
group (5.03 ± 0.96% vs 4.48 ± 0.94%, p>0.05).

Conclusions. Our results demonstrate that a single infusion of TN-sHDL is effective in reducing
carotid plaques progression in hypercholesterolemic rabbits. This effect is associated with a
reduction in the plaque macrophage content, and with an improvement in serum CEC, both
features leading to a potential stabilization of atherosclerotic plaques.
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Human validation of genes associated with a murine atherosclerotic phenotype.
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Background. The genetically modified mouse is the most widely applied animal model for
studying the pathogenesis of atherosclerosis. However, its validity for human disease is unknown.
We assessed the association of genes identified in atherosclerotic murine models with human
atherosclerotic traits.
Methods. We identified 11,219 publications involving atherosclerotic mice. 2,076 papers reported
659 genes that influence atherosclerosis. We mapped these to their human orthologues. Using
VEGAS we performed gene-base tests in CARDIoGRAM, METASTROKE and the Athero-Express
Biobank study. We used Ingenuity Pathway Analysis to identify canonical pathways. Their
relevance was validated using the results from CARDIoGRAM, METASTROKE and the AtheroExpress. We queried expression quantitative trait loci (eQTL) resources to identify common
variants modulating gene expression in humans.
Results. 11 and 0 genes associated with coronary artery disease (CAD) and large artery stroke
(LAS), respectively, after Bonferroni correction. Nominally (p<0.05), 84 and 41 genes associated
with CAD and LAS respectively. 194 genes nominally associated with a plaque phenotype in the
Athero-Express, only two were significant after multiple testing correction. We found overlap
between pathways in mice and men, but also discordances. The LXR/RXR-activation pathway
studied in atherosclerotic mice, is enriched for genes associated with CAD and LAS. We found
little evidence of human CAD and LAS for the T-cell differentiation pathway. These differences
were found despite all genes having a nominally significant eQTL (411 after multiple testing
correction).
Conclusions. We show that human orthologues of genes that are associated with atherosclerosis
development in mice are poorly associated with CAD, LAS or advanced human plaque
characteristics. Data obtained from atherosclerotic murine models may not always be translatable
to human disease and merit careful consideration before being considered for diagnostic of

therapeutic purposes.
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HDL-associated serum amyloid A and surfactant protein B in heart failure with preserved ejection
fraction (HFPEF)
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Aim: Heart failure with preserved ejection fraction (HFPEF) is a pathophysiologically complex
disease with intertwined contributing factors including systemic inflammation and metabolic
abnormalities. Advanced disease stages are characterized by post-capillary pulmonary
hypertension and often chronic kidney disease (CKD) further propagating the inflammatory state
and disease progression. In conditions with increased cardiovascular risk and chronic
inflammation, the protein composition of high-density lipoproteins (HDL) is often severely altered.
Here we assessed if two proteins highly enriched in CKD-HDL, serum amyloid A (SAA),
associated with inflammation and surfactant protein B (SP-B), associated with pulmonary
hypertension, are implicated with distinct clinical and diagnostic parameters of HFPEF.
Methods: We developed a novel ELISA assay to quantify HDL-bound SAA and SP-B directly from
serum samples. Baseline SAA(HDL) and SP-B(HDL) levels were assessed in 105 HFPEF
patients, diagnosed according to current ESC guidelines (1. signs and symptoms of heart failure,
2. left ventricular ejection fraction > 50% and 3. evidence of abnormal left ventricular relaxation,
filling or diastolic stiffness) and confirmed diagnosis by right heart catheter. SAA and SP-B levels
were then correlated with functional and clinical parameters in the cohort, grouped by occurrence
of cardiac events (defined by hospitalization due to heart failure and/or death) during the follow-up
period of 3 years.
Results: HFPEF patients had extremely increased levels of HDL-bound SAA and SP-B compared
to controls. SAA(HDL) was found to correlate with inflammation (C-reactive protein: r=0.490,
p=0.003) and kidney function (glomerular filtration rate: r=-0.525, p=0.001). SP-B(HDL) was
inversely associated with distinct markers of pulmonary functions including DLCO (r=-0.478,
p=0.018) and FEV1 (r=-0.378, p=0.033). Importantly, these correlations were independent of HDLcholesterol levels and only found in patients who experienced cardiac events after inclusion.
Conclusion: High levels of HDL-bound SAA and SP-B demonstrate both systemic inflammation
and pulmonary congestion as cardinal features of HFPEF, reflecting critical disease-specific
pathophysiological alterations. Both are excellent candidates as biomarkers with potential
diagnostic value. Interestingly, SAA(HDL) emerges as a novel predictor of CKD progression in this
patient group advancing our understanding of causal processes in HFPEF.
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The PCSK9 protein: A Key Modulator of Cardiovascular Outcome
Abstract nr. 604
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Keywords Animal model,Dyslipidemia,Familial Hypercholesterolemia,PCSK9
The PCSK9 protein: A Key Modulator of Cardiovascular Outcome
Nabil G Seidah & Annik Prat
IRCM, Canada
Autosomal dominant hypercholesterolemia (ADH), a genetic disorder that affects 1:200 subjects
worldwide, is caused by mutations in the LDLR & ApoB genes. In 2003, the gene coding for the
proprotein convertase subtilisin/kexin 9 (PCSK9) was identified as the 3rd ADH locus & PCSK9
GOF mutations resulted in increased LDLc. The underlying mechanism involves binding of PCSK9
to LDLR and the sorting of the PCSK9≡LDLR complex to endosomes/lysosomes for degradation,
by an unknown mechanism. Mice & human lacking PCSK9 have higher levels of LDLR in the liver
with concomitant very low levels of circulating LDLc. They also exhibit a lower incidence of
atherosclerosis & aortic calcification partly due to reduced inflammation.
The PCSK9≡LDLR complex is sorted to endosomes/lysosomes for degradation by both an
intracellular & extracellular pathway, the latter predominating in the liver. We identified a novel
LOF LDLR R410S mutant in ADH patients. This mutant reaches the cell surface and binds
extracellular PCSK9 (WT or D374Y) & LDL to a similar extent, but different from WT, the R401S
levels are not affected by PCSK9. In contrast, the intracellular activity of PCSK9 (WT or D374Y)
on co-expressed LDLR (WT or R410S) is not affected. In that context, studies with Sortilin &
APLP2 revealed that neither protein is critical for the extracellular pathway, but overexpression of
both enhances the intracellular pathway of PCSK9≡LDLR degradation.
In PCSK9 KO mice & not WT, the cell surface levels of the LDLR is dramatically higher in the liver
& pancreatic islets of males, but not females. In contrast, the LDLR preferentially accumulates at
the cell surface of KO female enterocytes. Ovariectomy of KO females resulted in a typical KO
male pattern, while estrogen E2 treatment restored the female pattern. Thus, although the
absence of PCSK9 leads to a similar degree of hypocholesterolemia in male & female mice, it
results in a sex- & tissue-specific subcellular distribution of the LDLR & VLDLR, which is
determined by E2 levels.
Grant support: CIHR # 216684 & Leducq Foundation # 13 CVD 03
Subdivision 1. Basic Science
Presentation Preference Oral presentation
Additional information

Effects of Administration Sequence of Atorvastatin and Ezetimibe on Lipid Profiles and Serum
CoQ10 Levels in Patients with Anterior STEMI
Abstract nr. 605
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Co-author(s) - Nakao , Koichi
Topic Primary & Secondary prevention of CVD; Lifestyle Measures and Pharmacological
Intervention
Keywords ACS,Hypolipidemic Drugs

Background Aggressive lipid lowering strategy is essential after STEMI. Statins are usually used
for such cases but there is concern that those drugs may deteriorate left-ventricular function due to
inhibition of geranylgeranyl pyrophosphate production leading to CoQ10 deficiency in the
myocardium. Ezetimibe, a cholesterol transport inhibitor is occasionally administered in
combination with statins in the drug-resistant cases because cholesterol absorption increases in a
complementary fashion. However, there are few data about combination use of those 2 drugs,
particularly those regarding myocardial energy metabolism by the drug administration sequence.
Methods and Results Consecutive 40 patients with anterior STEMI were included in the study.
After successful primary PCI, they were randomly assigned to one of the following 2 groups,
administration of atorvastatin 10mg for 2 weeks first then additional ezetimibe 10mg for 2 weeks
(AE group), and ezetimibe 10mg first then additional atorvastatin 10mg (EA group). General lipid
profiles as well as campesterol (a marker of cholesterol absorption) and lathosterol (a marker of
cholesterol synthesis) were measured on days 0 (pretreatment), 15 (2 weeks after single lipidlowering therapy with atorvastatin or ezetimibe) and 29 (2 weeks after dual lipid-lowering therapy
with atorvastatin and ezetimibe). Measurement of serum levels of CoQ10 was also done at the
same time. Changes in the ratios of lathosterol to total cholesterol were decreased by first
atorvastatin use (-52%, p=0.0006) and increased by first ezetimibe use (+74%, p=0.0002).
Meanwhile, those of campesterol were increased +13.3% (p=0.0188) and decreased -34%
(p=0.0002), respectively. Those changes were reversed by additional use of ezetimibe or
atorvastatin, respectovely. Impacts of atorvastatin on LDL-C reduction rate (%) were significantly
larger in the EA (additional use) than in AE groups (initial use) (-43.3±11.1 vs. -30.6±15.2,
p=0.0105) although final LDL-C levels were comparable in both groups. Serum CoQ10 was
decreased in the AE group (p=0.0004), while unchanged in the EA group (p=0.0680).
Conclusions Additional use of atorvastatin to initial administration of ezetimibe could save CoQ10
from its consumption after STEMI onset. This combination use strategy of ezetimibe and
atorvastatin in the sequence may be useful to keep left-ventricular function better and achieve
enough LDL-C lowering.
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The Impact of Family History on Cardiovascular Risk is Higher among Hypertensive Individuals of
African Origin than Other Ethnic Groups
Abstract nr. 609
Author Valerio , Luca, University of Amsterdam, Amsterdam, Netherlands
Co-author(s) - Peters , Ron
Co-author(s) - Zwinderman , Koos
Co-author(s) - Pinto , Sara-Joan
Topic Epidemiology of CVD; The Risk Factor Concept
Keywords Cardiovascular Disease,Epidemiology,Hypertension,Risk stratification
Hypertension is considered an important risk factor for cardiovascular diseases (CVD).
Nevertheless, the absolute risk for CVD among hypertensive patients is rather small. Moreover,
the prevalence of hypertension related CVD varies greatly across ethnicities, with individuals of
African origin having more often hypertensive CVD. Whether this is due to a certain genetic
background is still unknown. A positive family history (FHx) for CVD suggests a genetic
predisposition for CVD.
We hypothesized that a positive FHx for CVD among hypertensive individuals identifies those at
risk for CVD differently among different ethnic groups. Therefore, we cross-sectionally investigated
the impact of FHx on CVD in a multi-ethnic group of hypertensive individuals.
We investigated all hypertensive individuals (n=3447) of the multi-ethnic cohort study HELIUS
(HEalthy LIfe in Urban Settings) in Amsterdam, the Netherlands. It included participants of Dutch
(n= 447), South-Asian Surinamese (700), African Surinamese (n=772), Ghanaian (744), Turkish
(459) and Moroccan (n=325) origin. We defined hypertension as either a blood pressure > 140/90
mmHg on physical examination or the use of antihypertensive medication with past diagnosis. We
defined CVD as a clinical diagnosis of a myocardial infarction or stroke, or angina pectoris
according to the Rose criteria, before age 65 years, since early-onset CVD suggests a genetic
predisposition. We analysed our data using logistic regression and corrected for age, gender,
smoking status, blood pressure level, BMI and diabetes.
FHx for CVD was most prevalent among the South-Asian Surinamese (54.9%) and least prevalent
among the Ghanaians (6.9%). CVD was most prevalent among the Turks (32.9%) and least
prevalent among the Dutch (11.6%). A positive FHx for CVD yielded the highest risk for CVD
among African Surinamese and Ghanaian hypertensive individuals (Odds Ratio and 95%
Confidence Intervals (CI): 2.45 (1.66-3.62) and 2.41 (1.26-4.47), respectively, p<0.02). Dutch
individuals had the lowest risk (1.20 (0.64-2.20)).
Our data suggest that family history for CVD is a strong discriminant for CVD especially among
hypertensive individuals of African origin. Besides, its impact differs sharply across ethnicities. It
can therefore be used in clinical practice to discriminate hypertensive patients of African origin at
high risk for CVD.

Results of logistic regression on outcome CVD before age 65, per ethnic group
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In patients with severe aortic stenosis increased plant sterol deposition in vascular tissue
characterizes patients with concomitant coronary artery disease
Abstract nr. 610
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Topic The Pathogenesis of Atherosclerosis; Immunity, Inflammation, and the Endothelium
Keywords Atherosclerosis,Lipids,Metabolism,Risk Factor
Purpose: The aim of the study was to evaluate the relationship of phytosterols, oxyphytosterols
and other markers of cholesterol metabolism in relation to concomitant coronary artery disease in
patients with severe aortic stenosis scheduled for elective aortic valve replacement.
Methods: Besides markers for cholesterol metabolism (plant sterols and cholestanol as markers
for cholesterol absorption and lathosterol as an indicator of cholesterol synthesis) oxyphytosterols
were determined in plasma and aortic valve cusps of 104 consecutive patients with severe aortic
stenosis (statin treatment: 68 patients; no statin treatment: 36 patients). Coronary angiography
prior to aortic valve replacement determined the extent of coronary artery disease.
Results: Patients treated with statins were characterized by lower cholesterol, lower cholestanol
and lower lathosterol plasma levels. Statin treatment did not affect sterol concentrations in
cardiovascular tissue. Absolute values for the cholesterol absorption markers (sitosterol and
campesterol) were significantly higher in vascular tissue of patients with documented coronary
artery disease compared with those without concomitant CAD. Campesterol oxides were
significantly higher in tissue of aortic valve cusps and oxidized sitosterol-to-cholesterol ratios were
significantly higher in plasma of patients with coronary artery disease. Interestingly, neither the
cholesterol absorption marker cholestanol nor the ratio of cholestanol-to-cholesterol was
associated with CAD.
Conclusions: Patients with concomitant coronary artery disease are characterized by increased
concentrations of plant sterols and their respective oxides in vascular tissue. The fact that
cholestanol was not associated with CAD add to the hypothesis that plant sterols are atherogenic.
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Postprandial response in lipid metabolism in human subjects with ANGPTL3 deficiency
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Introduction: Homozygosity of loss-of-function mutation (LOF) in human ANGPTL3 gene (S17X)
is a direct cause of familial combined hypolipidemia (FHBL2, OMIM #605019) featuring low
plasma VLDL, LDL and HDL levels. Angptl3 deficiency is linked with improved TG clearance via
activation of lipoprotein lipase and with improved insulin sensitivity. It was therefore of interest to
characterize post-prandial response of a high fat meal in S17X LOF-carriers.
Methods: We obtained plasma samples from 7 homozygous carriers of S17X LOF mutation, 33
heterozygote carriers (50% circulating Angptl3) and 37 noncarriers during fasting and 2, 4 and 6
hrs after a high fat meal (oral fat tolerance test). Samples were measured for plasma TG,
cholesterol, phospholipids, NEFA, Angptl3 and 4, leptin, adiponectin, FABP4, chylomicron
apoB48, apoB100 and VLDL/LDL, apoA-I and HDL, apoE, glucose, and insulin.
Results: Angptl3 deficient subjects show significantly lower plasma TG, cholesterol and
phospholipid levels in VLDL, LDL and HDL fractions during fasting as well as in 2, 4 and 6 hr
postprandial samples. Postprandial TG elevation was 33 % in homozygotes, 37 % in
heterozygotes and 48 % in noncarriers after 2 hours. Postprandial TG levels started to decrease
already after 2 hours in homozygotes whereas in heterozygous and control subjects TG elevated
up to 4 hours (45 % and 77 %, respectively) after which they started to decrease. Plasma leptin,
adiponectin, Angptl4 and FABP4 levels did not correlate with Angptl3 deficiency. High fat meal
decreased Angptl3 secretion in heterozygotes and control group.
Conclusions: The present data show that plasma postprandial lipid levels remain low after high fat
diet and show a faster turnover rate in Angptl3 deficient subjects compared to heterozygous and
control subjects. The results suggest that subjects with Angptl3 deficiency are less prone to
develop postprandial hyperlipidemia and the postprandial phenotype therefore would be antiatherogenic.
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FISH CONSUMPTION, OMEGA-3 FATTY ACIDS (N-3), AND NMR LIPOPROTEIN
SUBFRACTIONS IN 26034 APPARENTLY HEALTHY WOMEN
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Background: The role of fish and n-3 fatty acids on lipoprotein metabolism is not wellcharacterized. Reported standard lipid effects include a decrease in triglycerides and a modest
increase in HDL-cholesterol and LDL-cholesterol.
Objectives: We examined the association between intake of fish, total n-3, and the main n-3
subtypes (EPA, ALA, DHA) in relation to standard lipids and lipoprotein size and subfractions.
Design: This cross-sectional study comprised 26034 women who participated in the Women's
Health Study. Standard lipids where directly measured and lipoprotein subfraction concentrations
and size were measured by nuclear magnetic resonance (NMR) spectroscopy. Information on n-3
and fish intake was obtained using a validated food-frequency questionnaire. Multivariable linear
regression models were used to calculate means and β coefficients for various lipids and
lipoproteins across quintiles of fish and n-3 intake after adjusting for clinical and dietary factors.
Results: Table 1 summarizes significant differences (increase [+] or decrease [-]) in lipids and
lipoprotein subfractions across increasing quintiles of dietary intake of fish, n-3, EPA, DHA, and
ALA.
Conclusions: Among 26034 healthy women, different patterns of association were noted for fish,
n-3, and specific n-3 fatty acids on lipid and lipoprotein subfractions.
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Statins in the treatment of patients after coronary revascularization:
only secondary prevention?
Abstract nr. 613
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Background
The increasing number of coronary artery bypass grafting (CABG) surgeries demands to develop
new options and methods of treating this category of patients. The remote results after CABG
surgerу within 5 years are the minimum rate of mortality and extremely rare relapse of myocardial
infarction, however recurrence angina pectoris is noted in 50% of patients. There is significant
problem of using vena saphena magna as the shunt. It is exposed that 50% of these shunts be
occluded in 10 years. Its reason is hyperplasia wich lead to arterialization of venous shunts. Then
atherosclerosis develops in this vein. Last years high-dose rosuvastatin treatment has been
reported in associated with improved endothelial function, decreasing of oxidative-stress and
reduction of chemokines and its receptors expression.
Objectives
The objective of this study was to determine whether high-dose rosuvastatin therapy would
prevent these expansive remodelling changes in venous shunts.
Methods
The study was an investigator-initiated, prospective, single-center, double-blind, placebocontrolled, randomized study which enrolled 189 patients suffering CAD with planned CABG
surgery. Patients were randomly divided for 2 groups: control group with standart administration
simvastatin 20 mg/daily and treatment group, where they were treated using high-dose
rosuvastatin therapy 40 mg/daily during 14 days before surgery.
Results
The therapy of high-dose rosuvastatin 40 mg/daily during 14 days before was associated with
reduction of intimal hyperplasia of venous conduits. In addition, the number of smooth muscle cells
and proliferation index were also significantly reduced according to performed immunochemistry
investigation.
Conclusion
The high-dose therapy rosuvastatin 40 mg /daily during 14 days before CABG surgery reduces
desquamation of the endothelium, intimal hyperplasia and reduce the number of layers of smooth

muscle cells in the medial parts of the great saphenous veins used for aorta-coronary
anastomosis. It also reduces the proliferation index of the value of the Ki-67 expression in
endothelial and smooth muscle cells of the great saphenous vein.
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Apolipoprotein A-II dissociates and rapidly returns to High Density Lipoprotein (HDL) during
interaction with phosphatidylcholine-rich particles
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The dominant subpopulation of HDL are HDL(AI/AII). Metabolism of HDL(AI/AII) has not been
fully elucidated. It is believed, that an important role in conversion played apolipoprotein A-II
(apoA-II), by impact on particles’stability and by protecting them from remodeling by plasma
factors. ApoA-II belongs to group of exchangeable apolipoproteins. However, the dynamics of
apoA-II circulation and its functions are not known.
The aim of our study was to evaluate the dynamics of apoA-II circulation between HDL
subpopulations in the presence of phosphatidylcholine-rich particles.
After precipitation of apo-B-containing lipoprotein, serum containing HDL as a sole fraction was
incubated at 37oC with phosphatidylcholine liposomes at different time intervals. The incubation
was stopped by precipitation of liposomes and newly generated pre-β-HDL. In non-precipitated αHDL and dissolved sediments the concentrations of phospholipids, apoA-I and apoA-II were
measured. Two-dimensional (2D) electrophoresis was performed to evaluate the mobility and size
of particles.
In the presence of PC-L, in the first ~1 second of the reaction, on average of 18.7±1.4% of apoA-II
dissociated from HDL. 2D-electrophoresis has shown the presence of apoA-II containing pre-βmobility lipoprotein fraction. Longer time of incubations have shown that the concentration of freed
apoA-II gradually decreased and followed at the same time increasing the content of apoA-II in αHDL. On average 55% and 84% of released apoA-II returned to α-HDL after five and 120 minutes
of incubation. During the incubation the phospholipids and apoA-I content in α-HDL also have
been changing. While the phospholipids content gradually increased at ~1 second, 5 and 120
minutes of incubation (respectively by 48.2±3.4%, 71.4±2.8% and 132.3±3.1%), the apoA-I level
decreased (respectively by 13.8±1.3%, 14.2±1.2% and 18.0±4.4%).
We have proved for the first time that apoA-II may dissociate from HDL and cycle between pre-βHDL and α-HDL. The return of released apoA-II to α-HDL indicates the higher affinity of apoA-II to
α-HDL than to lipid-load liposomes and also the higher preferences of apoA-II for spherical
structures of α-HDL than pre-β-HDL disc forms. We assume that the release of apoA-II from
HDL(AI/AII) and incorporation of phospholipids may facilitate the remodeling of HDL and

dissociation of apoA-I.
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A comparison of the prevalence of cardiometabolic risk factors in different altitude populations in
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Background: Prevalence of cardiovascular disorders has been described in different ethnic
populations. The data on cardiometabolic risk factors are scarce.
The aim of this study was to determine the prevalence of the cardiometabolic risk factors and
compare it on populations in three altitudes of Kyrgyz Republic: low (LA; Bishkek, 750m), middle
(MA; At Bashy, 2200m) and high (HA; Ak Say, 3600-3800m).
Materials and methods: 453 ethnic Kyrgyzes (287 men, 166 women) 30 to 75 years of age of
above mentioned regions were studied. Clinical investigation, anthropometrical evaluation (weight,
height, waist (WC) and hip circumference (HC)), body mass index (BMI), measurement of systolic
(SBP) and diastolic (DBP) blood pressure were measured in all patients. Laboratory analysis
included: fasting plasma glucose, insulin, lipids. Metabolic syndrome (MS) was defined according
to modified ATP III criteria.
Results: HA male natives have lesser BMI, WC, WC/HC (p<0,001), DBP (p<0,01), glucose
(p<0,05), triglycerides (p<0,0001) compare with MA and LA; they also have rare prevalence of
obesity (p<0,001), abdominal obesity (p<0,05) and hypertriglyceridemia (p<0,001). Compare with
MA and LA female natives in HA have lesser SBP (p<0,01), glucose (p<0,0001); they have rare
prevalence of hyperglycemia (p<0,01), hypertension (p<0,05). Natives of LA, MA and HA have
lesser prevalence of MS: 54,4%, 39%, 28,3% (p<0,01) in males and 49,5%, 44,7%, 25,9% (not
significant) in females respectively. The number of metabolic risk factors decreased from LA to HA
in male (p<0,001) and females (p<0,01) respectively.
Conclusions: BMI, WC, WC/HC were decreased in men at HA; lower prevalence of high SBP and
of high fasting glucose was found in the female HA natives; we found less prevalence of men with
MS due to lower prevalence of obesity, abdominal obesity and hypertriglyceridemia in the HA
natives; the number of cardiometabolic risk factors were decreased in both sexes in the HA areas;
the prevalence of MS and cardiometabolic risk factors apparently varies among men and women
and this indicates the need for more epidemiologic studies
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ApoE modulates the kinetics of HDL apoA-I in humans
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Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Apolipoproteins,HDL,Lipoproteins
Human HDL kinetic studies typically measure total apoA-I turnover, rather than partitioning by
HDL size or apolipoprotein content. ApoE has potential roles in HDL metabolism by promoting
enlargement and clearance. About 5-10% of plasma HDL apoA-I is associated with apoE. To
determine whether apoE modulates the kinetics of apoA-I HDL, we compared the metabolism of
apoA-I in HDL that has apoE with apoA-I in HDL that does not have apoE. We recruited 5
participants with low HDL-C (average 39 mg/dl, range 24-48 mg/dl) and BMI between 25-35 kg/m2
. We gave the participants an intravenous bolus of d3-leucine, and collected blood at 14 time
points to 70 hours. HDL was isolated from plasma by anti-apoA-I immunoaffinity chromatography,
separated by anti-apoE chromatography into HDL that contain or do not contain apoE, and
separated using ND-PAGE into 4 size fractions: alpha-1, alpha-2, alpha-3, and prebeta-1. ApoA-I
was purified from the 8 HDL subtypes with SDS-PAGE, hydrolyzed into amino acids, and d3leucine enrichment was measured by GC-MS. Pool size of apoA-I was determined from the
protein bands, adjusted to plasma total apoA-I. We used SAAM-II modeling software to compute
apoA-I fractional catabolic rates (FCR) and fluxes for each HDL subtype. The FCRs of apoA-I of
HDL size fractions that contain apoE were about 2.5 to 5 times faster than that of apoA-I of the
corresponding HDL size that does not contain apoE (table). Driven by the higher FCRs, a
substantial amount of apoA-I flux in plasma occurs in apoE-containing HDL, varying from 20-40%
among the 4 sizes. Tracer enrichment curves for a representative participant and size fraction are
also shown (figure), demonstrating the much faster turnover for apoA-I HDL that has apoE. In
summary, apoA-I HDL with apoE is an important, metabolically unique subspecies of HDL that
could account for a substantial minority of total HDL flux in plasma. This research is funded by NIH
5R01HL095964.

ApoA-I FCRs, pool sizes, and fluxes, average of n=5

Alpha-3 tracer enrichment curves for a representative participant
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Identifying and quantifying six apoA-I HDL subspecies by a novel modified sandwich ELISA
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HDL-cholesterol is a well-established independent risk factor used in CVD risk stratification.
However, the cardioprotective effect of HDL-cholesterol is challenged by genetic studies and
pharmaceutical trials, which do not support the causal relationship between increased HDLcholesterol levels and CVD. Previously, our lab found that HDL can be classified into subspecies
based on the presence of apoC-III, where for example 7% of the total plasma apoA-I in HDL has
apoC-III. We also showed that the apoA-I concentration of HDL that has apoC-III predicts
increased risk of CHD, whereas that of HDL that does not have apoC-III predicts decreased risk of
CHD. We hypothesized that some of the many other proteins that are located in HDL are present
in apoA-I HDL subspecies.
We developed a novel sandwich ELISA to measure apoA-I in HDL that is associated with a
specific protein of interest, and applied it to apoA-II, apoC-III, and apoE, which define known
subspecies of apoA-I HDL. We also applied the ELISA to apoC-I, apoC-II, and plasminogen, to
determine whether their association with HDL constitutes a subspecies of apoA-I HDL, and in what
concentrations they exist in HDL. We confirmed the existence of all the apoA-I lipoprotein
subtypes using pooled plasma samples collected from healthy men and women (age: 40±14
(mean±SD), triglyceride: 116±63 mg/dl, LDL-cholesterol: 118±28 mg/dl, HDL-cholesterol: 45±10
mg/dl). The concentration (percentage) of total plasma apoA-I in HDL associated with apoA-II was
103±11 mg/dl (71±12%), with apoC-I was 23±4 mg/dl (16±2%), with apoC-II was 4±1 mg/dl
(2±1%), with apoC-III was 9±3 mg/dl (6±1%), with apoE was 8±5 mg/dl (5±3%) and with
plasminogen was 4±1 mg/dl (3±1%). The results for apoA-II, apoC-III, and apoE are consistent
with previously reported values. In conclusion, we established a convenient sandwich ELISA,
which demonstrated the existence of new apoA-I HDL subspecies that are defined by presence of
apoC-I, apoC-II, and plasminogen, as well as known subspecies of apoA-I HDL; and we quantified
the concentration of such subspecies. Future studies will investigate these abundant HDL
subtypes in relation to CVD risk. This study is funded by NIH 1R01HL123917-01.

The novel sandwich ELISA method summary, using apoA-I associated with apoC-III as an
example

ApoA-I concentration associated with HDL proteins (mg/dl)
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Intimal smooth muscle cell cholesterol content and implications for plaque regression
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Cholesterol accumulation in atherosclerotic plaque has previously been thought to occur primarily
in monocyte-derived macrophages. Using coronary artery sections from hearts explanted at time
of heart transplantation we have determined the relative contribution of smooth muscle cells
(SMCs) and macrophages to foam cell formation. Following staining of formalin-fixed tissues to
clearly identify intracellular lipid along with the SMC-specific marker SMα-actin or myeloid lineagespecific marker CD45, we determined that at minimum, SMCs comprise 50±7% (Avg±SEM, n=14
subjects) of foam cells in human coronary atherosclerosis. Further estimation of plaque foam cell
content using fluorescence-activated cell sorting suggests the contribution of SMCs to foam cells
in human atherosclerosis may be much higher. As a possible explanation for this finding, SMCs in
advanced lesion intima showed a specific reduction in ABCA1 expression not seen in early or
advanced lesion myeloid lineage cells or in early lesion SMCs. These results suggest an inability
of SMCs to release cholesterol via the ABCA1-apoAI-HDL axis contributes to the large
contribution of SMCs to the foam cell population, and possibly also to their conversion to a
macrophage phenotype. Previous studies have suggested cultured SMCs can express
macrophage markers upon lipid loading. We found that 40±6% (n=15) of cells expressing the
macrophage marker CD68 also expressed the SMC marker SMα-actin. In addition, 34±8% (n=11)
of CD68-positive cells lacked expression of the myeloid lineage marker CD45. These results
indicate that up to one-third or more of cells considered to be myeloid lineage macrophages in
human atherosclerosis are in fact SMCs exhibiting a macrophage phenotype. Further studies are
examining the relationship of lipid loading to expression of macrophage markers by SMCs, and the
contribution of SMCs to cells capable of undergoing either regression or necrosis in the
atherosclerotic plaque.
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Proteome of human plasma Very Low-Density Lipoprotein and Low-Density Lipoprotein exhibits a
link with coagulation and lipid metabolism
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Background
Apart from transporting lipids through the body, the human plasma lipoproteins VLDL and LDL are
also thought to serve as a modality for intra-organismal protein transfer, shipping proteins with
important roles in inflammation and thrombosis from the site of synthesis to effector locations.
Methods
To better understand the role of VLDL and LDL in the transport of proteins, we applied a
combination of LTQ ORBITRAP-XL (nLC-MS/MS) with both in-SDS-PAGE gel and in-solution
tryptic digestion of pure and defined VLDL and LDL fractions.
Results
We identified the presence of 95 VLDL and 51 LDL associated proteins including all known
apolipoproteins and lipid transport proteins, and intriguingly a set of coagulation proteins,
complement system and anti- microbial proteins. Prothrombin, protein S, fibrinogen γ, PLTP,
CETP, CD14 and LBP were present on VLDL but not on LDL. Prenylcysteine oxidase 1,
Dermcidin, Cathelicidin antimicrobial peptide, TFPI-1 and Fibrinogen α chain were associated with
both VLDL and LDL. Apo A-V is present on VLDL only and not on LDL.
Conclusions
Collectively, this study provides a wealth of knowledge on the protein constituents of the human
plasma lipoprotein system and provides strong support for the notion that protein shuttling through
this system is involved in the regulation of biological processes. Human diseases related to
proteins carried by VLDL and LDL can be divided in three major categories: 1-dyslipidemia 2atherosclerosis and vascular disease and 3-coagulation disorders.
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HDL dynamics in circulation: complexity of protein distribution and metabolism across HDL size
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The composition of specific apolipoproteins may determine HDL functions. We present novel
mass spectrometry (MS)-based methods that capture the absolute quantities and kinetics of 7
apolipoproteins in 5 HDL size fractions. We recruited three participants, a white female, black
female and white male, ages 25, 33 and 49 years old, who were overweight or obese with a bodymass index of 25.6, 30.7 and 30.5 kg/m2, and had low HDL cholesterol levels of 48, 37 and 24
mg/dL. These participants were infused with a bolus of D3-Leu tracer, and blood samples were
collected for 70 hours. ApoA-I-containing HDL was prepared by immunoaffinity purification,
separated into 5 size fractions, prebeta, alpha3, alpha2, alpha1, and alpha0 by non-denaturingPAGE, and in-gel trypsinized for MS analysis. We monitored 7 proteins that likely affect HDL
metabolism – apoA-I, apoA-II, apoA-IV, apoC-III, apoD, apoE and apoM. Each protein pool size
had a distinct distribution across the HDL sizes. ApoE and apoM were enriched in larger HDL,
whereas apoC-III and apoA-IV were enriched in smaller HDL sizes. We evaluated the tracer
enrichment curves of these 7 proteins in the 5 size fractions using high resolution parallel reaction
monitoring performed on a quadrupole Orbitrap (Thermo). The enrichment curves for each protein
varied from each other by slope and time of peak enrichment (Fig. 1a). In contrast, the enrichment
curves across HDL sizes for a single protein showed smaller, but likely meaningful, differences in
either slope or time of peak enrichment. Irrespective of the HDL size on which it resides, apoE had
the fastest FCR, followed by apoA-IV, and apoC-III. ApoA-I, apoA-II, apoM, and apoD had slower
but similar FCRs (Fig. 1b). Overall, his study showed distinct distribution and kinetic behaviors of 7
HDL proteins across 5 HDL size fractions that were conserved in the three diverse participants.
These findings may help elucidate the functional role of these proteins and the HDL particles that
contain them. This study was supported by research grants from Kowa Company, Ltd., (Nagoya,
Japan) to M.A. and from NIH 5R01HL095964 to F.S.
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The effect of omega-3 carboxylic acids on apolipoprotein CIII-containing lipoproteins in moderate
to severe hypertriglyceridemia
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Lipoprotein subspecies containing apoCIII adversely affect CVD risk. It has been shown that LDL
with apoCIII is a stronger predictor of CVD than LDL without apoCIII, and that HDL with apoCIII is
associated with increased CVD. Small studies suggest that omega-3 fatty acids may reduce
plasma total apoCIII in addition to their TG-lowering effects, but there is a lack of detailed analysis
in regards to which lipoprotein subtypes are affected by treatment.
We analyzed plasma samples from the EVOLVE trial (EpanoVa fOr Lowering Very high triglycerid
Es), a 12-week double-blind study of 399 subjects with fasting TG between 500 and 2000 mg/dl
who were randomized to Epanova (omega-3 carboxylic acids) 2, 3 or 4 g/d or olive oil (placebo).
Our analysis included 273 subjects who were randomized to placebo, Epanova 2 or 4 g/d and had
baseline and end of treatment samples. Epanova contains EPA (50-60%) and DHA (15-25%) in
free fatty acid form.
We studied the effect of omega-3 carboxylic acids on apoCIII concentrations in HDL, LDL, and
VLDL; and on the concentrations of subspecies of HDL, LDL, and VLDL that contain or do not
contain apoCIII. Epanova significantly reduced plasma apoCIII relative to placebo (2g: -4.2 mg/dl,
p=0.002; 4g: -4.0 mg/dl, p<0.0001), as well as apoCIII in HDL (2g: -0.6 mg/dl, p=0.12; 4g: -1.0
mg/dl, p=0.01), and apoCIII in LDL (2g: -2.9 mg/dl, p<0.0001; 4g: -3.3 mg/dl, p<0.0001). Epanova
increased selectively the concentration of LDL apoB that does not contain apoCIII, a subtype with
a weak relation to CHD, by 5.1 mg/dl (2g, p=0.047) and 7.1 mg/dl (4g, p=0.006). Treatment did not
significantly increase the concentration of LDL with apoCIII (2g: 0.15 mg/dl, p=0.7; 4g: 0.2 mg/dl,
p=0.6).
Omega-3 carboxylic acids at dosages of 2 and 4 g/d are effective for lowering total plasma apoCIII
and apoCIII in HDL and LDL. The effect of omega-3 carboxylic acids to raise LDL concentration is
limited to the less harmful subspecies of LDL without apoCIII. Reduction in apoCIII may be a
mechanism for the TG lowering effects of omega-3 carboxylic acids.
Funding for the EVOLVE trial was provided by Omthera Pharmaceuticals, Inc.
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CHOLESTEROL TRAFFICKING-RELATED SERUM LIPOPROTEIN FUNCTIONS IN
CHILDRENS WITH CHOLESTERYL ESTER STORAGE DISEASE
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Serum lipoproteins influence cell cholesterol content by delivering and removing cholesterol
to/from cells, functions mainly exerted by low density lipoprotein (LDL) and high density lipoprotein
(HDL), respectively. Especially in the case of HDL, lipoprotein structure and composition are
crucial for function, beyond serum levels. Cholesteryl ester storage disease (CESD) is caused by
lysosomal acid lipase gene (LIPA) mutations and reduced activity of lysosomal acid lipase (LAL),
the enzyme responsible for hydrolysis of cholesteryl esters and triglycerides (TG). CESD patients
typically present dyslipidaemia, liver damage and premature atherosclerosis. The purpose of this
work was to evaluate the serum HDL cholesterol efflux capacity (CEC) via the multiple pathways
and serum cholesterol loading capacity (CLC) in CESD pediatric patients and to study lipoprotein
qualitative modifications. CEC and CLC studies were performed using radioisotopic and
fluorimetric assays, respectively. The study involved 3children aged 3.5-5 years presenting
combined dyslipidaemia, hypertransaminasemia and anemia. Patients underwent routine and
specific laboratory set analysis, medulla and liver biopsy and abdominal Rx scan and ultrasound;
LAL activity was checked by DBS tests and LIPA gene sequencing was performed. Patients
showed positive DBS tests and exon 8 c.894 G>A and c.883 C>T mutations were detected by
LIPA gene sequencing. Abdominal ultrasound showed mild hepatomegaly and liver steatosis in all
CESD subjects. CESD patients displayed high total cholesterol, LDL cholesterol, TG,
phospholipids and low HDL cholesterol compared to age-matched control subjects (n=9). CESD
serum CEC was impaired as a whole but also through the aqueous diffusion (AD) process and
with respect to specific membrane cholesterol transporters. A marked reduction in the pre-β HDL
concentration (-69%; p=0.009) and an increase in smaller α-migrating particles were detected.
Finally, CESD pediatric patients showed an increased serum capacity to load normal
macrophages with cholesterol (CLC). In conclusion, CESD pediatric patients displayed an

impaired HDL serum CEC and an increased serum CLC that could explain the accelerated
atherosclerosis observed in these patients. These new data demonstrate that the pro-atherogenic
modifications of LDL and HDL include disturbances in lipoprotein functions involved in cell
cholesterol homeostasis from very early age in CESD patients.
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Chemerin level, high sensitivity-CRP, insulin resistance and severity of coronary heart disease in
type 2 diabetes.
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Background: Chemerin has been recently described as a novel adipokine having a role in
inflammation and atherosclerotic cardiovascular disease. It has also been suggested to have a
role in glucose homeostasis and insulin action.
Objective: To assess the relationship between serum Chemerin levels, hs-CRP (high sensitivity Creactive protein), insulin resistance and the severity of coronary artery disease (CAD) in type 2
diabetic patients.
Methods: The study included 160 subjects; divided equally into 4 groups; patients having CAD and
type 2 diabetes (A), CAD without type 2 diabetes(B), patients having type 2 diabetes without CAD
(C)and a control group (D).Serum Chemerin levels, hs-CRP, HOMA-IR (Homeostasis Model
Assessment of Insulin Resistance) and lipid profile were assessed. SYNTAX score was calculated
for the CAD groups (A and B).
Results: Our study showed a statistically significant increase in both serum Chemerin and hs-CRP
levels in subjects with CAD compared to those without CAD (p < 0.001&0.009 resp.). There was
no statistically significant difference in both serum Chemerin level and hs-CRP among diabetic
compared to non-diabetic subjects (p = 0.16 & 0.395 resp.). When patients with CAD (groups A
and B) were divided according to their SYNTAX score into three groups, there was a statistically
positive correlation between the severity of CAD and both Chemerin level and hs-CRP level
(p<0.001&0.04resp.).There were no statistically significant correlations between serum Chemerin
and fasting plasma glucose, HbA1c, fasting serum Insulin and HOMA2-IR. There was a significant
positive correlation of serum chemerin with waist circumference (p=0.024) and waist/hip ratio (p
=0.044). There was a significant positive correlation of hs-CRP with waist/hip ratio (p<0.031) and
statistically significant negative correlation with HDL-C (p< 0.001).
Conclusion: There is a significant positive statistical correlation between serum Chemerin level,
hs-CRP and the severity of atherosclerotic CAD.However, further research is recommended to
determine the exact role of Chemerin and hs-CRP in glucose homeostasis and their relation to
diabetes.
Abbreviations: HOMA-IR: Homeostasis Model Assessment of Insulin Resistance, hs-CRP: High
sensitivity C-reactive protein, CAD: Coronary artery disease, DM: Diabetes mellitus.
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The effects of Lipoprotein Apheresis on Cardiovascular Events incidence: A Single-Center
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Aim. Lipoprotein apheresis (LA) is the elective therapy for homozygous and other forms of
Familial Hypercholesterolemia (FH), resistant/intolerant to lipid lowering drugs, and
hyperlipoproteinemia(a) for which drugs are not available.
To assess the effect of LA on the incidence of adverse cardiac or vascular events (ACVE) at the
time period of pre-initiation of apheresis and during the LA treatment.
Methods. We collected data of 30 patients (mean age 62±8 years, male 73%), with FH and
cardiovascular disease on maximally tolerated lipid lowering therapy and LA treatment (median 5
years, interquartile range 3-8 years). Associated hyperlipoproteinemia(a) was present in 16/30
subjects. The LA treatment was performed biweekly as clinically indicated by dextran-sulfate or
heparin-induced LDL precipitation apheresis.
The ACVE incidence, before and after treatment, was evaluated by statistical analyses.
Results. The ACVE incidence occurred before and after the LA treatment inception, were 86 and
15 events respectively. Notably, 6/15 of ACVE were secondary to stent restenosis and 7/15 followup events occurred during the first 5 years. The AVCE rates/year were 0.58 and 0.13 respectively
(p<0.001).
Conclusions. Our data confirm long-term efficacy and positive impact of LA on morbidity in
patients with FH and atherosclerotic disease at maximally tolerated lipid lowering therapy.
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Moderate increase of Indoxyl Sulfate promotes monocyte differentiation into profibrotic
macrophages. A neglected risk factor in Abdominal Aortic Aneurysms
Abstract nr. 625
Author Garibaldi, Silvano, Research Centre of Cardiovascular Biology, University of Genova, Italy,
Genova, Italy
Co-author(s) - Barisione, Chiara
Co-author(s) - Palombo, Domenico
Co-author(s) - Verzola, Daniela
Co-author(s) - Palmieri, Daniela
Co-author(s) - Furfaro, Anna Lisa
Co-author(s) - Nitti, Mariapaola
Co-author(s) - Passalacqua, Mario
Co-author(s) - Brunelli, Claudio
Co-author(s) - Ameri, Pietro
Co-author(s) - Ghigliotti, Giorgio
Topic The Pathogenesis of Atherosclerosis; Immunity, Inflammation, and the Endothelium
Keywords Cardiovascular Disease,Immunity,Inflammation,Renal function
Background: Patients with abdominal aortic aneurysms (AAAs) have a high prevalence of
moderate chronic kidney disease (CKD) and augmented CD14+CD16+ monocytes, a subset
found enhanced also in CKD patients (Ghigliotti Dis Markers).
Increased serum levels of Uremic toxins (UT) represent one of the CKD-associated triggers of CV
damage. The UT Indoxyl-3-sulphate (IS), ligand of Aryl hydrocarbon Receptor (AhR), accumulates
early during CKD progression because of tubular damage and is associated to overall mortality
and CV diseases.
We investigated the effect of 1, 10, 20 microM IS, concentrations representative of mild-tomoderate CKD, on monocyte-macrophage differentiation.
Methods and Results: in THP-1 monocytes, IS (20 microM) increased the migration rate 2 folds
and promoted in a concentration-dependent manner CD163 expression up to 3 folds (p<0.05).
These effects were mediated by the AhR-Nrf2/HO-1 cross-talk pathways, and were effectively
counteracted by the AhR antagonist CH-223191. Moreover, IS down-regulated the CCR2 (2 folds;
p<0.05) and upregulated the MCP-1 gene expression (5 folds; p<0.05), phenomena associated to
monocyte-macrophage transition and features of CD14+CD16+ monocytes.
IS-primed THP1 monocytes differentiated into macrophages overexpressing IL-6 mRNA (>10 folds
with IS 10 and 20 microM) and components of the AhR/AhRR and Nrf2/HO1 axes; 10 and 20
microM IS evoked macrophages with features of both classical (MCP-1, COX2) and alternative
immunity (MMP-9 downregulation; PPARg, TIMP-1 and TGF-β overexpression). Thus, moderate
IS increases skewed monocyte differentiation towards macrophages with low-inflammatory,
profibrotic potential.

As proof of concept, we measured IS serum levels in AAA patients and in age-matched controls;
we found that AAA patients had increased IS (p=0.0017) that correlated with CD14+CD16+
monocytes (p=0.0028; r=0.3454). Next, we treated THP1 monocytes with serum from AAA
patients and with serum of controls and compared the phenotype of the differentiated
macrophages. AAA serum induced monocyte polarization into low-inflammatory, profibrotic
macrophages, with higher IL-6 gene expression (>10 fold, p<0.001) and protein expression of
TGF-β (3 folds, p<0.05), PPARg and TIMP-1 (2 folds, p<0.001).
Conclusion: A moderate IS increase primes monocyte differentiation into low-grade-inflammatory,
profibrotic macrophages; this process takes place at systemic level and may participate to
maladaptive arterial remodeling in AAA patients.
Subdivision 1. Basic Science
Presentation Preference Electronic poster presentation
Additional information

HDL-associated proteins and cardiovascular event prediction in a secondary prevention study
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Problem: Cardiovascular disease (CVD) remains the leading cause of death in Western
populations. However, current multivariate models have limited ability to predict CVD risk, spurring
interest in identifying novel CV risk markers. Recent studies have raised the possibility that HDLassociated proteins may add to CVD risk prediction.
Purpose: To determine whether specific, HDL-associated proteins may add to CVD event risk
prediction in individuals with known CVD.
Procedures/Methods: We performed a prospective case-cohort study of 155 participants (45
cases) nested in the AIM-HIGH HDL Proteomics Substudy. This study included participants for
who at least two carotid magnetic resonance imaging scans had been obtained along with all
remaining Substudy participants with subsequent cardiovascular (CVD) events (death, myocardial
infarction, stroke, revascularization, or hospitalization for unstable angina). High density lipoprotein
(HDL) was isolated by sequential density ultracentrifugation from baseline plasma samples, and
30 HDL-associated proteins were quantified by targeted mass spectrometry. Analyses were
performed using a weighted Cox regression model based on Barlow’s case-cohort method to
account for the oversampling of participants with events. To account for multiple comparisons, pvalues were adjusted to control the false discovery rate (FDR) at 5%. P<0.05 was considered
statistically significant after this adjustment.
Main Findings: A total of 45 participants suffered a new CVD event after the study baseline. In the
primary analysis, 7 of 30 proteins were predictive of CVD events with hazard ratios (HRs) of 1.62.7 in models adjusting for age and gender (Table). These findings were supported by a sensitivity
analysis which further adjusted the models for HDL isolation batch. After further adjustment for a
Framingham risk score (model for secondary CVD risk), the HRs for a CVD event remained
statistically significant for 4 proteins [lecithin-cholesterol acyl transferase (LCAT), vitronectin,
apolipoprotein A-V (apoA5) and phospholipid transfer protein (PLTP)].
Conclusions: Our results suggest that quantification of specific HDL-associated proteins in people
with known CVD may significantly improve risk prediction above and beyond a standard risk
prediction model. Validation of these HDL-associated proteins as CVD risk predictors in larger and

more diverse cohorts is therefore warranted.

Table. HDL-associated proteins and recurrent cardiovascular events in AIM-HIGH
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Consideration of Hypertensive Retinopathy as an Important End-Organ Damage in Patients with
Hypertension:
Results from a Cross-Sectional Study
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Background – Longstanding and therapy resistant hypertension may cause cerebral, renal,
cardiac and retinal organ damage (EOD). Retinal hypertensive abnormalities are correlated with a
higher risk of cardiovascular (CV) disease but are not included in CV risk assessment tools.
Research into prevalence and determinants of retinal organ damage, or hypertensive retinopathy
(HR), in patients with hypertension is scarce. We evaluated the prevalence of HR and the
association with other signs of end organ damage in patients with therapy resistant hypertension
Methods – A retrospective observational investigation was performed in all hypertensive patients
referred by a GP to the hypertensive clinic at the Diakonessenhuis, Utrecht, the Netherlands
between 2011 and 2013. A general screening of risk factors, albuminuria, left-ventricular
hypertrophy and retinal fundoscopy was performed in all patients.
Results – 43.2% (121/280) of patients referred to the clinic were diagnosed with HR, while 7.7%
and 12.8% of patients were diagnosed with microalbuminuria and left-ventricular hypertrophy
(LVH), respectively. Patients with isolated HR consisted of 62% of all patients with end-organ
damage. When HR was added as EOD (with EOD being considered a treatment indication as is a
high outcome in the SCORE risk table) the percentage of patients with a treatment indication
increased from 14.8% to 20.7%. Prevalence of HR was higher in those who did not obtain
treatment goals (systolic blood pressure less than 135/90) than those who did obtain treatment
goals, 53.6% vs. 33.8%, respectively.
Discussion – HR is prevalent in nearly a third of therapy resistant hypertensive patients, while the
number of patients with isolated HR accounts for the majority of (end-) organ damages.
Fundoscopy in the evaluation of hypertension improves the indication for therapy. Furthermore,
diagnosing HR could be helpfull in selecting more aggressive treatment in patients with therapy
resistant hypertension.
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Cholesterol efflux pathways in endothelial cells suppress atherosclerosis
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HDL has several putative anti-atherogenic effects, including preserving endothelial function. The
cholesterol transporters ATP Binding Cassette A1 and G1 (ABCA1 and ABCG1 (ABCA1/G1)) are
highly expressed in endothelial cells (ECs) and mediate cholesterol efflux to apolipoprotein A-1
and HDL. We have shown previously that whole body Abca1/g1 deficiency decreases
endothelium-dependent vasorelaxation due to decreased endothelial nitric oxide synthase (eNOS)
activity in mice fed cholesterol-rich diets. These observations suggested that endothelial
ABCA1/G1 are anti-atherogenic. Studies in zebrafish have suggested that endothelial ABCA1/G1
suppress angiogenesis, which could be anti-atherogenic in advanced lesions. However the role of
endothelial ABCA1/G1 in atherosclerosis and angiogenesis in mammals has not been directly
investigated.
We generated LDL receptor knockout (Ldlr -/-) mice with endothelial Abca1/g1 or Abcg1 deficiency.
After 22 weeks of a cholesterol-rich Western type diet, both endothelial Abca1/g1 and Abcg1
deficiency accelerated atherosclerosis in the aortic root and whole aorta, with a more pronounced
effect of endothelial Abca1/g1 than Abcg1 deficiency (2-fold; EC-Abca1/g1 knockouts compared to
controls; P<0.001). Plasma cholesterol levels (~1000 mg/dL) and blood leukocyte levels were
similar. In aortic ECs, Abca1/g1 deficiency suppressed eNOS activity (~50%; P<0.05), and
increased inflammatory mRNA expression (vascular and intracellular adhesion molecule-1, Eselectin, monocyte chemoattractant protein-1, tumor necrosis factor α, interleukin 6 (IL-6)) and
inflammasome priming (NLRP3, IL-1β) following a lipopolysaccharide (LPS) stimulus (2-fold; P
<0.01). These findings were recapitulated in human aortic ECs. In aortic rings stimulated with
vascular endothelial growth factor, endothelial Abcg1 deficiency and Abca1/g1 deficiency
increased the formation of new sprouts, suggesting increased angiogenesis (4-fold; EC-Abca1/g1
knockouts compared to controls; P<0.001). However, very few new blood vessels were observed
in advanced atherosclerotic lesions of the aortic root with no difference between the groups.
These observations suggest that endothelial Abca1/g1 and to a lesser extent endothelial Abcg1
deficiency accelerates atherosclerosis due to decreased eNOS activity and increased endothelial
inflammation. These are the first studies to show directly that cholesterol efflux pathways in ECs

are athero-protective.
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Elevated plasma levels of matrix metalloproteinase (MMP)-2, MMP-9, and tissue inhibitor of
metalloproteinase (TIMP)-1 in patients with pseudoxanthoma elasticum (PXE).
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Topic The Pathogenesis of Atherosclerosis; Immunity, Inflammation, and the Endothelium
Keywords Atherosclerosis,Cardiovascular Disease,Pathogenesis
Backgrounds: Pseudoxanthoma elasticum (PXE) is an inborn disorder of the connective tissue
with specific skin, ocular, and cardiovascular system including coronary and/or peripheral artery.
Matrix metalloproteinases (MMPs) degrade collagens, elastins; the core proteins of proteoglycans,
and extracellular matrix (ECM) glycoprotein such as fibronectin and laminin. Recent pathological
studies have shown that MMPs and their inhibitors (TIMPs) are involved in the development of
atherosclerotic lesions.
Methods: Plasma levels of MMP-2, MMP-3, MMP-9, TIMP-1 and TIMP-2 were determined in
peripheral blood obtained from five PXE patients (male/female = 2/3, age = 51±20 (mean±SD):
group P) and 15 age-matched control subjects (groupC) by a sandwich ELISA method, and the
results were compared between the groups.
Results: Plasma levels of MMP-2 (ng/ml) (group P vs group C = 1081±328 vs 743±62, p<0.005),
MMP-9 (ng/ml) (33±6 vs 24±16, p<0.05) and TIMP-1 (ng/ml) (188±24 vs 119±35, p<0.005) in PXE
were significantly higher than those in control subjects, whereas there were no significant
differences in plasma MMP-3 and TIMP-2 levels between PXE patients and control subjects.
Conclusions: Our data suggest that elevated plasma levels of MMP-2, MMP-9 and TIMP-1 in PXE
patients may be due to atherogenesis followed by ECM remodeling.
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EXPLOITING THE GEOMETRIES OF ATHEROSCLEROTIC PLAQUES TO SITE
SPECIFICALLY INHIBIT THROMBOSIS USING FLOW SENSITIVE ANTI-THROMBOTIC
NANOPARTICLES
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Anti-platelet therapy, used to treat thrombosis after atherosclerotic plaque rupture, suffers from
substantial bleeding complications because it is not tailored to act exclusively at sites of
pathological thrombus formation where blood shear stresses are typically very high.
We developed a nanoparticle based drug delivery system that utilizes high shear stress to site
specifically inhibit cellular processes at atherosclerotic plaques, without causing systemic platelet
inhibition.
Anti-platelet drugs were used as proof of principle to demonstrate the feasibility of localized drug
delivery induced by high blood shear stress. Cangrelor (20 µM) and Integrillin (350 µM),
antagonists of platelet P2Y12 and GPIIbIIIa receptors respectively, were encapsulated in
phosphatidylcholine based liposomes. Inhibition of thrombus formation was tested with in-house
developed microfluidic blood perfusion channels (50µm(h) x 1mm (w)) containing a surface of
collagen type-I and lumen restrictions to mimic atherosclerotic plaques. Drug encapsulated
liposomes (1x1012) were infused into wildtype mice and thrombus formation was monitored in the
carotid artery and mesenteric arterioles. Systemic concentrations of anti-platelet drugs were
monitored with platelet aggregometry using platelet rich plasma obtained from mice infused with
drug loaded nanoparticles.
Nanoparticle delivery of anti-platelet drugs inhibited in vitro thrombus formation at sites of stenotic
plaque geometries, i.e. at blood shear rates >1000 s-1. Infusion of nanoparticles in wildtype mice
prevented full thrombotic occlusion. Microscopic analysis revealed normal initial phases of
thrombus build-up but an inhibition of platelet aggregation upon reaching full vessel occlusion.
Platelets from these mice demonstrated normal aggregation in response to 10 uM ADP indicating
an absence of systemic platelet inhibition. In addition, mice infused with anti-platelet nanoparticles
did not display increased tail bleeding times.
Targeted delivery of anti-platelet drugs by flow sensitive liposomes offers a potent and site specific
therapy to prevent atherothrombotic events. The drug is only released in areas of pathologic shear
stress caused by the formation of platelet thrombi and atherosclerotic plaques but leaves other

areas of the vasculature unaffected. This study is a step towards safer and more potent therapy
inhibiting thrombosis in the setting of atherosclerosis and could be extended towards local delivery
of anti-inflammatory drugs or lipid lowering drugs.
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Development and Assessment of an Angiographic Scoring System for Peripheral Artery Disease
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Background
Patients with peripheral artery disease (PAD) have athero-thrombosis affecting their lower limb
arteries. Many PAD patients now receive CT angiogram (CTA) as part of their clinical assessment.
The aim of this study was to develop and assess a scoring system for angiographic assessment of
lower limb athero-thrombosis from CTAs.
Methodology
An angiographic scoring system (ANGIO Score) was developed by a team of clinicians and
scientists. Scoring comprised assessment of the 10 major arteries in the lower limb. Lower limb
arteries were scored 0, 1 or 2 according to the degree of stenosis or occlusion. Values were
summated to produce an overall score for the affected limb. Reproducibility of the ANGIO Score
was assessed in 30 lower limbs by two observers, and assessed by weighted-Kappa analysis. The
associations of the ANGIO Score with ankle-brachial pressure index (ABI) and major
cardiovascular events (CV; myocardial infarction, stroke, cardiovascular death) were assessed in
75 and 251 patients, respectively. Kaplan-Meier survival curves and Cox proportional hazard
analysis were used to assess the association of ANGIO Score and major CV events.
Results
The agreement between readers was good (weighted-κ = 0.78). The ANGIO Score was negatively
correlated with ABI in 75 PAD patients with different clinical presentations (Spearman correlation
coefficient = -0.60, p<0.001). A higher ANGIO Score was associated with increased risk of major
CV events independent of traditional cardiovascular risk factors (Score ≥10: hazard ratio=2.93
95%CI 1.49-5.77, p=0.013).
Conclusion
The ANGIO Score is a novel method for reporting severity of lower limb athero-thrombosis
assessed on CTA that is associated with ABI and CV risk.

Freedom from major cardiovascular events in PAD patients according to their degree of lower
limb atherothromb

Results of adjusted Cox proportional hazard analyses assessing the association of lower limb
atherothrombosis with major cardiovascular events in PAD
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Risk Factors of early atherosclerosis in children with obesity
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Co-author(s) - Kovtun , Olga
Co-author(s) - Samarina , Olga
Topic Epidemiology of CVD; The Risk Factor Concept
Keywords Atherosclerosis,Dyslipidemia,Lipids,Risk Factor
At present, the epidemic of obesity among children and adults around the world is becoming one
of the most serious public health problem. According to leading scientists obesity and early
atherosclerosis share the same risk factors, which include disorders of lipid metabolism in
childhood and adolescence.
The aim of our study was to evaluate the prevalence of dyslipidemia-associated SNP and their
role in disorders of lipid metabolism in obese children.
The study included 50 obese children and adolescent (36 boys, 14 girls; mean age 14.8±1.8
years) with BMI 31 kg/m2 (95% CI: 29.8,32.3) and 20 healthy children and adolescent with normal
body weight (12 boys, 6 girls; mean age 13.9±2.0 years) with BMI 19.52 kg/m2 (95% CI:
18.56,20.48). Plasma concentrations of glucose, total cholesterol, triglycerides, HDL and LDL
cholesterol were defined automatically by homogeneous enzymatic colorimetric method;
concentration of ApoA and ApoB were measured by immunoturbidimetric method. Dyslipidemiaassociated SNP: ApoB R3500Q(rs5742904), PPARG Pro12Ala(rs1801282), ApoA1 G75A and
APOE Cys112Arg(rs429358) and Arg158Cys(rs7412) were determined by real-time PCR.
These levels of total cholesterol, triglycerides, LDL, HDL and ApoB were significantly different in
children from the study and control groups, and the levels of ApoA and glucose were distributed
equally. The difference between frequencies of dyslipidemia-associated SNP did not differ
significantly. As well as significant association of carriage of these genes with obesity or
hypertension.
Our findings reflect a lack of significant differences in the frequency of dyslipidemia-associated
SNP in obese and healthy children, thus we can suppose secondary character of dyslipidemia in
obese children. Perhaps, epigenetic mechanisms play major role in the development of lipid
disorders in children with obesity. So they also need to be further investigated and evaluated.
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Lipoprotein particle number and core lipid composition changes with pitavastatin therapy in
hypercholesterolemic patients with or without type 2 diabetes
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Background Many studies have shown that the reduction of cardiovascular events was not fully
explained by the decreased LDL-cholesterol levels with statin therapy. Therefore, lipoprotein
profiles other than LDL-cholesterol should be taken into account for the assessment of drug
therapy efficacy. Methods We studied hypercholesterolemic subjects with type 2 diabetes (n=16,
DM group) and without diabetes (n=16, N group) before and after 8 weeks of treatment with
pitavastatin 2 mg/day. We measured cholesterol and triglyceride levels in 20 lipoprotein
subfractions using a high-performance gel permeation chromatography (HPLC). Then, lipoprotein
particle numbers (PN) were calculated from cholesterol and triglyceride levels using a newlydeveloped LipoSEARCH program based on the assumption that the volume ratio of surface layer
to lipid core is equivalent for lipoprotein with the same particle size. Lipoprotein core lipid
composition was expressed by %cholesteryl ester (%CE), which shows the amount of CE in
proportion to the sum of CE and triglyceride. Results and discussion Cholesterol, triglyceride and
PN in LDL were decreased significantly after pitavastatin treatment in both the N and the DM
groups (p<0.01). The extent of cholesterol and PN reductions in the N group was significantly
greater than that in the DM group (p<0.01), while the extent of triglyceride reduction was not
significantly different between the two groups (p=0.090). Significant decreases in PN were
observed in all LDL subclasses in both groups (p<0.0001). In the N group, the extent of PN
reduction was greater in medium LDL as compared with large or very small LDL, and that in small
LDL was greater than that in very small LDL. In the DM group, differences in the extent of PN
reduction among subclasses were smaller. As for core lipid composition, %CE decreased in all
LDL subclasses, suggesting preferential clearance of CE-rich lipoproteins by the treatment.
Among LDL subclasses, the extent of reduction in %CE was the greatest in large LDL, raising the
possibility that particle size also plays a role in LDL clearance. Conclusions: The simultaneous

analyses of lipoprotein PN and core %CE by HPLC have the potential to enable researchers to
elucidate the dynamic mechanism of lipoprotein metabolism.
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Cardioprotective properties of Aronia Melanocarpa
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Topic Primary & Secondary prevention of CVD; Lifestyle Measures and Pharmacological
Intervention
Keywords Animal model,Lipids,Nutrition,Prevention
One of the potential strategies for counteraction to the age-dependant oxydation damages is the
delivery of antioxidants with food. Aronia melanocarpa (A.m.) has been rated first in antioxidative
potential among anthocyanin fruits. Certain polyphenolic ingredients in A.m. have revealed
cardioprotective effects according to the literature data. Aim: To ascertain the cardioprotective
properties of juices from A.m. by studying somatometric and serum parameters as well as
correlations between them in rats supplemented with such juices. Material and methods: An
experimental study has been carried out on 24 rats of Wistar species supplemented with juices of
A.m.during 3 months.
Results and discussion: The Lee’s obesity index has remained within the norm in all groups of
animals at P>0.05. Statistically significant differences have been found in weights of the heart but
not in the heart weight index. There exists a strong and positive correlation between the animal
weight and the weights of the heart rxy = 0.77 and a mean of magnitude negative correlation
between the rat’s weight and the heart weight index at rxy = -0.6.
An optimization of the lipid profile has been found in cardioprotective direction with both groups of
supplemented animals where as the combination of both constituents (A.m. and pectin) has
resulted in increase of the effect.
The clues have been confirmed by the atherogenetic and cardioprotective indices. The results of
the study have indicated that the juice of A.m. and especially it’s combination with pectin possess
organ-preserving and cardioprotective properties and can be recommended as prophylactic
means for conversion of the unsuccessful into successful vascular aging.
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Atherogenic Small Dense Low-Density Lipoproteins Reduced after 2-Month Liraglutide therapy in
Patients with Type-2 Diabetes: a Prospective Pilot Study
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Liraglutide is a novel anti-diabetic agent with several actions beyond glucose metabolism,
including some beneficial effects on plasma lipids, such as a slight reduction in low-density
lipoproteins-cholesterol (LDL-C) concentrations. Yet, its effect on distinct lipoproteins, particularly
on atherogenic small dense (sd) LDL, is unknown.
Forty four patients (24 men and 20 women; mean age: 61±11 years), with type 2 diabetes (T2DM)
naïve to incretin-based therapies and treated with metformin only, were included. Liraglutide (1.2
mg/day) was given on top of metformin (1500 mg/day). At baseline and after 2 months, fasting
plasma samples were collected for laboratory analyses, including all the 7 distinct LDL subclasses
by gel electrophoresis (Lipoprint, Quantimetrix Corporation, USA). With this methodology, sdLDL
is classified as LDL3-C to LDL7-C. Statistical analysis was performed using the paired t-test and
Spearman correlation.
Significant reductions were found in fasting glycemia and glycated hemoglobin (HbA1c) (from
8.5±2.9 to 7.0±1.3 mmol/L and from 8.7±0.8 to 8.0±0.9%, respectively; p<0.0001 for both), body
mass index (from 28.5±6.2 to 27.7±5.7, p=0.0035) and triglycerides (from 1.9±0.8 to 1.6±0.7
mmol/L, p=0.0015). Also, LDL-C reduced slightly after liraglutide therapy (from 1.7±0.5 to 1.5±0.5
mmol/L, p=0.0146), while no significant changes were found in high density lipoprotein-cholesterol
as well as waist circumference. Cholesterol (C) content (in mmol/L) in each LDL subclass was
calculated and we found an increase in LDL1-C (from 0.63±0.23 to 0.72±0.23, p=0.0158),
accompanied by reduction in LDL3-C and LDL4-C (from 0.32±0.23 to 0.16±0.19, p<0.0001 and
from 0.07±0.13 to 0.02±0.05, p=0.0043, respectively). C content in any of the other LDL
subclasses did not change significantly. Of interest, changes in fasting glycemia or HbA1c were
not correlated with changes in any of the 7 distinct LDL subclasses.

This is the first study that investigated the effect of liraglutide on the full spectrum of LDL
subclasses in patients with T2DM. Liraglutide significantly reduced atherogenic sdLDL, beyond
glycemic control. Whether these findings influence cardiovascular outcome remains unknown.
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Circulating lutein and zeaxanthin levels are potential markers of inflammatory resolution in
patients with coronary artery disease
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Introduction: Low levels of plasma carotenoids as well as low dietary intake of carotenoids are
well-known cardiovascular risk factors. Inverse correlations between plasma carotenoids and
inflammatory markers have been reported in population-based studies. A few studies also indicate
a positive correlation between carotenoid levels and T cell and NK cell numbers. Statin therapy,
which has potential anti-inflammatory effects, has been shown to increase the carotenoid levels.
Here, we assessed different carotenoids and their relationship with interleukin-6 (IL-6) and
immune cells in patients with acute coronary syndrome (ACS) and stable coronary artery disease
(CAD).
Methods: The cohort included 48 ACS patients and 109 stable CAD patients. Circulating levels of
5 major carotenoid types, namely lutein+zeaxanthin (measured together), β-cryptoxanthin,
lycopene, α- and β-carotene, were determined by liquid chromatography. Plasma IL-6 levels,
numbers of neutrophils, monocytes, T cell and NK cell subpopulations were also assessed. In a
subgroup of 33 patients, these parameters were measured before coronary revascularization and
after 3 and 12 months.
Results: Cholesterol-adjusted levels of lutein+zeaxanthin and lycopene were inversely correlated
to IL-6 in the whole cohort, p<0.001 and p=0.014, respectively. In the stable CAD patients of
whom 95 % were on statin treatment, only lutein+zeaxanthin levels correlated to IL-6 (p<0.001). In
the 12-month follow-up, the percentage decrease in IL-6 levels was inversely correlated to the
percentage decrease in lutein+zeaxanthin levels at 3 months (p=0.008) and 12 months (p=0.018),
and also inversely correlated to the percentage decrease in lycopene levels at 12 months
(p=0.043). Other carotenoids did not correlate to IL-6, neither did they change over 12 months.
There were no correlations between carotenoid levels and immune cells in cross-sectional or
longitudinal analyses.
Conclusion: In CAD patients treated with statin, circulating levels of lutein+zeaxanthin and
lycopene were inversely correlated with plasma IL-6. The strong inverse correlations between
changes in lutein+zeaxanthin and IL-6 over the 12-month follow-up suggest that lutein+zeaxanthin
is a potential marker of inflammatory resolution. Data further indicate that lutein+zeaxanthin may
have a more prominent anti-inflammatory role than other carotenoids.
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Introduction. Familial hypercholesterolemia (FH) is an autosomal dominant disorder. It is
estimated that there are more than 200,000 Mexicans affected, most are undiagnosed, and so
who have high risk of developing cardiovascular disease and premature death. Until now there
have been only isolated initiatives for the detection of these patients in Mexico.
Objective. Presenting the data accumulated in the detection of patients with FH in Mexico.
Methods. They have been studied 118 index cases. The clinical and biochemical diagnosis of FH
was defined according to International Guidelines. The LDLR gene, a portion of exon 26 of the
APOB gene, and the PCSK9 gene were sequenced.
Results. In 64 index cases (54%) the genetic cause was identified; most mutations in the LDLR
gene (95%). 37 different mutations (35 for the LDLRgene and 2 for APOB gene). Five mutations
found in 4 or more index cases (1055G> A, 1090T> C, 682G> A, 2271delT, 338insG) and reported
only in Mexican population (Robles-Osorio et al, 2006; Martinez L et al, 2011; Vaca et al, 2011;
Magaña-Torres et al, 2014).The family study (cascade screening) allowed the detection of 251
new cases. Most patients unknown their disease, very few were receiving treatment, and usually
when they received was practically at ages in which cardiovascular risk reduction is already very
limited or even after a heart attack.
Conclusion. Although we have identified 369 individuals with FH, these numbers are still well
below the more than 200,000 Mexicans are estimated to be affected. We need to join efforts and
sensitize the medical community and the health authorities that an early diagnosis of FH can save
lives.
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LRP1 EXPRESSION IS DOWNREGULATED IN HUMAN AND MOUSE MONOCYTE
SUBPOPULATIONS DURING ATHEROSCLEROTIC PROCESSES
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Atherosclerosis is an inflammatory process in which circulating monocytes are involved. Three
monocyte subpopulations (MoSP) are characterized in human: classical, intermediate and
nonclassical, whereas murine MoSP are basically LyC6hi and LyC6lo. The low-density lipoprotein
receptor-related protein 1 (LRP1) is expressed in several tissues, included monocytes. LRP1 is
involved in vascular remodeling and foam cell formation. However, LRP1 expression in MoSP in
atherosclerosis is unclear. Herein we determine LRP1 levels in MoSP in patients with
atherosclerotic lesions and in a murine model of atherosclerosis (apolipoprotein E deficient
mice:KO-ApoE-/-) by flow cytometry (FC). Peripheral blood samples were obtained from: i) healthy
individuals (HI group) (cholesterol<200mg/dl; HDL-cholesterol>40mg/dl (male); >50mg/dl (female),
triglycerides<150mg/dl, creatinin<1,2 mg/dl, arterial pressure<140/90, without antecedents of
arterial hypertension, nonsmoking, and without familiar antecedents of CVD; ii) patients (AP
group) with evident atherosclerotic plaques or thickening of the vascular intima in carotid (>1.0
mm) (carotid Doppler ultrasound study) and/or coronary artery calcium (CAC) score >1 (computed
tomography scanning); and iii) patients (nonAP group) excluded of HI group without carotid and
coronary atherosclerotic lesions. Characteristics of patient groups are shown in Table 1.
Peripheral blood samples from KO-ApoE-/- mice (12 weeks of age) maintained with low-fat diet
(LFD) or high-fat diet (HFD) for 4 weeks were analyzed. Under these food conditions only HFD
mice developed atherosclerotic plaques. Human MoSP were selected by FC strategy using
specific fluorochrome-conjugated antibodies (F-MoAb) against CD45/LRP1/CD14/CD161. Murine
Ly-C6 MoSP were selected using F-MoAb against monocytic markers (CD11b/Ly-6G/Ly-6C/LRP1.
The inclusion of LRP1 as fourth marker identified three murine MoSP: Ly-6Chi/LRP1hi, Ly-6Chi
/LRP1lo, and Ly-6Clo/LRP1lo (Table 2). The mean fluorescence intensity (MFI) for LRP1 in each
MoSP was determined from CD14/CD16 (human)1 and Ly-6C/LRP1 plots (mouse). MFI-LRP1
values calculated are shown in Table 2. Human LRP1 was significantly decreased in classical

monocytes in AP group in comparison to HI and nonAP groups. Mouse LRP1 was significantly
decreased in Ly-6ChiLRP1hi MoSP in KO-ApoE-/- HFD with respect to LFD mice. Thus, LRP1
expression in MoSP constitutes an attractive diagnostic tool for subjects with high risk of
cardiovascular disease.
1 Ferrer D. et al., Cytometry Part A. 2014, 85, 601-610.
Funding supports: PICTO-GSK-2012-0084; PICT-2012-2607.
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Effects of a PCSK9 inhibitor, alirocumab, on lipid and lipoprotein metabolism in normal subjects
Abstract nr. 644
Author Reyes-Soffer, Gissette, Columbia University Medical Center , New York, United States of
America
Co-author(s) - Pavlyha, Marianna
Co-author(s) - Ngai, Colleen
Co-author(s) - Holleran , Stephen
Co-author(s) - RamaKrishnan, Sekhar
Co-author(s) - Karmally, Wahida
Co-author(s) - Donovan, Daniel
Co-author(s) - Cowan, Lisa
Co-author(s) - Sasiela, William
Co-author(s) - Surks, Howard
Co-author(s) - Ginsberg, Henry
Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords LDL,Lipoproteins,Metabolism,PCSK9
Background: Proprotein convertase subtilisin/kexin type 9 (PCSK9) inhibitors are promising new
drugs for the treatment of hypercholesterolemia. They inhibit the binding of PCSK9 to the low
density lipoprotein (LDL) receptor that, in turn, decreases lysosomal degradation of LDL receptors
and increases their numbers on the cell surface. In Phase 2/3 studies, alirocumab significantly
lowered plasma levels of LDL-cholesterol (C) and apolipoprotein B (apoB). The kinetic mechanism
underlying the LDL-C lowering effects of PCSK9 inhibition has not been reported.
Method: We enrolled 10 healthy volunteers (4 male, 6 female), into a Phase 1, placebo-controlled,
single-blind, single-sequence study (NCT01959971) to examine the effects of alirocumab, 150 mg
administered subcutaneously every two weeks, on lipid and lipoproteins levels and the metabolism
of apoB in very low density (VLDL), intermediate density (IDL), and LDL. Subjects received 2
doses of placebo followed by 5 doses of alirocumab. At the end of each treatment period, we
measured fasting lipids and lipoprotein levels, and performed stable isotope studies of the apoB
turnover in VLDL, IDL, and LDL.
Results: Alirocumab significantly reduced plasma levels of total-C by 37%, from 178.4±34 to
112.7±29 mg/dL, LDL-C by 59%, from 110.2±25 to 45.5±26 mg/dL, and apoB by 51%, from
93.6±25 to 45.5±13 mg/dL compared to placebo. Plasma triglycerides (TG) and HDL-C did not
change. Levels of C, TG, and apoB fell in IDL and LDL (Table). The reductions in LDL apoB were
explained by a dramatic increase in the fractional clearance rate (FCR) of LDL apoB from
0.50±0.18 on placebo to 1.02±0.35 pools/day on alirocumab (p<0.001), and a trend toward lower
LDL apoB production rate on alirocumab (15.1±4.6 vs 12.9±3.3 mg/kg/day; p=0.10). There was
also a trend toward an increase in IDL apoB FCR on alirocumab (9.2 vs 10.8 pools/day; p=0.06).
No serious adverse event or treatment discontinuation occurred. Mild injection-site reactions were

reported. Additional kinetic parameters will be presented at the meeting.
Summary: Alirocumab treatment caused significant decreases in the levels of IDL and LDL that
were due to increases in the FCRs of these lipoproteins, particularly LDL.
Study was funded by Sanofi and Regeneron Pharmaceuticals, Inc.
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ASSESSMENT OF sdLDL-C, Lp(a), AND OTHER RISK FACTORS OF HEART DISEASE IN THE
AZORES
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In the Azores age adjusted death rates from coronary heart disease (CHD) are two-fold higher
than in mainland Portugal. We determined the prevalence of standard and emerging CHD risk
factors in 206 female and 146 male Azorean subjects (mean age 41 years). With regard to body
mass index (BMI) in this population 51% of the men and 36% of the women were overweight (BMI
> 25 kg/m2), while 23% of the men and 33% of the women were obese (BMI > 30 kg/m2). Also
36% of the men and 13% of the women were smokers, while 51% of the men and 42% of the
women were hypertensive. Only 15% were taking anti-hypertensive medication, and 11% were on
lipid medications. Low density lipoprotein (LDL) cholesterol levels > 160 mg/dL were seen in 31%
in men and 23% in women, while high density lipoprotein (HDL) cholesterol < 40 mg/dL was found
in 21% of the men and 2% of the women. Serum apoB levels > 120 mg/dL were observed in 35%
of the men and 27% of the women, while 64% of the men and 52% of the women had small dense
LDL cholesterol levels > 40 mg/dL (seen in 25% of participants in the Framingham Offspring
Study, mean age 58 years). Lp(a) > 30 mg/dL was noted in 36% of the men and 32% of the
women. Levels of C reactive protein > 2.0 mg/L were registered in 36% of the men and 58% of the
women.In this middle aged asymptomatic population of Azorean subjects there was a high
prevalence of being overweight, obese, hypertensive, and having elevated levels of LDL-C and
apoB. Moreover more than half the subjects had elevated levels of small dense LDL cholesterol,
an emerging risk factor for premature CHD.
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LOMITAPIDE TREATMENT HIGHLY AFFECTS SERUM FUNCTIONS IN PATIENTS WITH
FAMILIAL HYPERCHOLESTEROLEMIA
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Lomitapide is an approved cholesterol lowering agent. Cholesterol Efflux Capacity (CEC), as
index of HDL functionality, was impaired in FH patients. The aim of this work was to evaluate
Lomitapide effect on serum lipoproteins and HDL functionality in four European severe FH
patients. Serum CEC and cholesterol loading capacity (CLC) were measured on cells-based
assays to either serum depleted of apoB-containing lipoproteins and whole serum, respectively.
Lomitapide treatment reduced VLDL-C and LDL-C up to 80% and 60%, respectively. LDL shifted
to larger buoyant particles and HDL-C levels initially decreased but seemed to return to baseline
when treatment was maintained. All patients showed decrease of the HDL3 subpopulation. Total
CEC from human macrophages to serum from P1 was reduced after treatment with 10mg of
Lomitapide compared to baseline (p<0.01) but it was either slight increased or not changed trough
the increasing dosage of drug for all the other FH patients. SR-BI-CEC decreased (average 30%;p<0.05) in parallel to HDL-C levels and in P2 and P3 it increased back to baseline when drug
was titrated up to 20-30mg/day, respectively. ABCG1-CEC increased after treatment in P2, P3
and P4 (average +40%; p<0.05) and was not modified in P1, independently of HDL-C levels.
ABCA1-CEC was reduced in all patients (average -40%;p<0.05), possibly due to the reduced
levels of pre-b particles observed during the increasing dosage of Lomitapide. ABCA1-CEC from
serum of P3 increased back to baseline at the highest dosage of the drug, consistently whit prebeta particle levels. Except that for P1, sera from P2, P3 and P4 displayed a significantly reduced
capacity to load cells with cholesterol after drug treatment compare to baseline. In severe FH
patients Lomitapide treatment, beyond its high cholesterol-lowering efficacy, induces significant
HDL structural changes that impact on HDL functionality, independently of total HDL-C plasma
levels. Whether Lomitapide is overall beneficial or detrimental with respect to serum cellular
cholesterol handling on the basis of this small series of cases remains to be determined, but it

appears that drug treatment affects the serum pro-atherogenic properties of FH subjects.
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Vascular effects of intraperitoneal applicated sterols, phytosterols and oxyphytosterols in apoE-/mice
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Purpose: Plant sterol esters (PSE) are used as food supplements to reduce serum cholesterol
levels. Both plant sterols and cholesterol are prone to oxidation and convert to oxysterols and
oxyphytosterols. The effects of oxysterols and oxyphytosterols on reactive oxygen species (ROS),
endothelial function and atherogenesis in apoE-/-mice are not known.
Methods: maleapoE-/-mice were subjected to intraperitoneal application of cholesterol, sitosterol,
7-beta-hydroxycholesterol, 7-beta-hydroxysitosterol or cyclodextrin solution as control over a time
period of 4 weeks. All animals had access to ad libidum water and cholesterol free normal chow.
After 4 weeks we determined sterol, oxysterol, phytosterol and oxyphytosterol levels in serum,
ROS activity assessed by spin trap in aortic tissue, endothelial function of aortic rings and
atherosclerosis in the aortic sinus (n=10 per group).
Results: Compared to control i.p. application of cholesterol showed no difference in regard to
plasma cholesterol levels (379±111 mg/dl vs. 381±41 mg/dl), but resulted in a significant decrease
in lanosterol levels (156±54 vs. 118±6 µg/dl). Likewise, the i.p. application of 7-beta-hydroxycholesterol (0,013±0,094 mg/dl vs. 0,196±0,094 mg/dl) and 7-beta-hydroxysitosterol (346±167 vs.
4899±1111 ng/ml) increased respective plasma levels compared to controls. However, this effect
was not seen for the phytosterol sitosterol (40±27 vs.16±6 ng/ml). In regard to oxidative stress in
aortic tissue we found a significant increase in 7-beta-hydoxy-sitosterol treated mice compared to
control (increase compared to control by 157,7±48,9), but no effect by cholesterol (91,9±67,5%),
sitosterol (106,4±12,5%) and 7-beta-hydroxy-cholesterol (109,0±52,1%). Compared to controls,
neither cholesterol nor sitosterol, or 7-beta- hydroxyl-cholesterol and 7-beta-hydroxy-sitosterol
affected endothelial function. Atherosclerotic lesions were evaluated by oil-red-O-staining in the
aortic sinus. Compared to controls there was no difference in cholesterol treated mice (17,2±8,5
vs. 14,5±9,8 %), sitosterol treated mice (17,0±9,2 %), 7-beta-hydroxy-cholesterol (7,9±4,5 %) and
7-beta-hydroxy-sitosterol treated mice (10,1±6,4 %).
Conclusions: Increased oxyphytosterol plasma levels increase ROS activity in aortic tissue, but
and do not affect endothelial function and atherosclerosis in apoE-/-mice.
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Correlations of Cholesterol Efflux Capacity and HDL subfractions after Single Ascending Doses of
MDCO-216 (apoA1-Milano/POPC)
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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 how basal and ABCA1-mediated cholesterol efflux capacities from J-774
macrophages correlated with the levels of various HDL subfractions after a single administration of
MDCO-216 in healthy volunteers and coronary artery disease patients.
Methods: 16 healthy volunteers and 16 CAD patients received a single 2 hour IV infusion of
MDCO-216 (5, 10, 20, 30 or 40 mg/kg). Ex-vivo basal and ABCA1-mediated cholesterol efflux
capacities and levels of HDL-subfractions (prebeta-1, alpha-1, alpha-2, alpha-3, alpha-4 by 2-D
electrophoresis), prebeta-1 HDL (by ELISA) and small, medium or large HDL-particles (by 1HNMR) were used as pharmacodynamic biomarkers. Areas-under-the-effect-curve (AUEC) for
these biomarkers were calculated for the 0-24 h period for all 32 participants. AUEC for basal and
ABCA1-mediated efflux were then correlated with the AUEC of the various HDL biomarkers.
Results: AUECs for basal and ABCA1-mediated efflux correlated positively with AUECs for
prebeta-1 ELISA and alpha-1 HDL, and inversely with that for small HDL-P (Table 1). In multiple
regression analysis AUECs for prebeta-1-ELISA and alpha-1 were each independently associated
with AUECs for both efflux capacities.
Conclusions: The results support the hypothesis that MDCO-216 rapidly fuses with small HDL and
creates new alpha-1 particles (shown earlier to contain both apoA-IM and apoA-I wild type), and
new prebeta-1 HDL (shown earlier to contain only apoA-I wild-type) which can both contribute to
increased basal and ABCA1 efflux capacity.
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Interferon-beta promotes macrophage foam cell formation
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Foam cell formation is a crucial event in atherogenesis. Previously we demonstrated that
interferon-beta (IFN-β) of mice promotes atherogenesis. However, studies on the effect of IFN-β
on foam cell formation are minimal and conflicting. In a previous study we did not observe any
effect of IFN-β on oxLDL uptake in murine bone marrow derived macrophages (BMDMs). But as it
is of great interest to understand the way in which IFN-β may influence foam cell formation, we
further extended these studies and focused on the role of IFN-β in different models of foam cell
formation. We loaded BMDMs with acLDL overnight, and added IFN-β over the last 6h, resulting in
increased lipid loading as measured by Oil red O staining. This increased lipid loading was
accompanied by increased expression of scavenger receptor-A (SR-A), while CD36 was
unaffected. We further analyzed the uptake pathways of lipid loaded BMDMs that had been
pretreated with IFN-β and observed increased endocytosis of DiI-acLDL as compared to controls.
These effects were mediated via SR-A, as inhibition of SR-A with Poly:I blocked the IFN-β-induced
increase in Oil red O staining and DiI-acLDL endocytosis. To validate our findings in vivo, LDLR-/mice were put on normal chow (NC) or a high cholesterol diet (HCD) for 10 weeks. Peritoneal
macrophages (PEMs) were collected 4 days after intraperitoneal thioglycollate administration,
combined with an IFN-β (5000 U/ml) or PBS injection 24 and 8 hours before sacrifice. In
accordance with our in vitro data, lipid loading increased following IFN-β treatment, accompanied
by increased scavenger receptor-A (SR-A) gene expression. In addition, ex vivo culturing of PEMs
from IFN-β-treated versus PBS-treated animals showed increased phagocytosis of fluorescently
labeled latex beads. These results confirm our previous findings that IFN-β is a pro-atherosclerotic
cytokine, as we now show that it promotes lipid accumulation in different models of foam cell
formation, likely involving increased lipid influx via SR-A.
This work was supported by the Dutch Heart Foundation, grant #2010B022.
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Association of polymorphisms of endothelial NO-synthetase gene with the type of dyslipidemia in
patients with arterial hypertension and metabolic syndrome
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Dyslipidemia and its features in patients with arterial hypertension (AH) and metabolic syndrome
(MS) may be associated with endothelial dysfunction and determined by polymorphisms of
endothelial NO-synthetase (eNOS) gene. The purpose of the research: analysis of the distribution
of polymorphisms of eNOS gene and assessment of the features of dislipidemia depending on the
distribution of the isolated and combined polymorphisms of eNOS gene in patients with AH and
MS in Ukrainian population. Materials and methods: 128 patients with AH and MS were examined
(ISH 2011, IDF 2007). In the surveyed group polymorphisms T(-786)C and G894T of eNOS gene
were determined by PCR. Subsequently, the patients were divided into subgroups with isolated
polymorphism T(-786)C (subgroup 1), with isolated polymorphism G894T (subgroup 2), with
combination of two polymorphisms (subgroup 3) and with "normal genotypes" of eNOS gene
(subgroup 4). In each subgroup we additionally studied the type of dyslipidemia (Fredrickson’s
classification). In the surveyed group, the frequency of isolated polymorphism T(-786)C was
(17,9%/23), isolated polymorphism G894T - (29,6%/38), combination of polymorphisms T(-786)C
and G894T - (35,9%/46), "normal genotypes" of eNOS gene - (16,4%/21). There is a high
frequency of occurrence of isolated polymorphism G894T and combination of polymorphisms T(786)C and G894T compared to isolated polymorphism T(-786)C and “normal genotypes” of eNOS
gene. Type IIa dyslipidemia (with elevation of LDL and total cholesterol levels) was predominant in
subgroup (1) (58%, r = 0,64, p<0,01); in subgroup (2) - type III dyslipidemia (64%, r = 0,72,
p<0,001) with elevation of IDL, total cholesterol and triglycerides levels; in the subgroup (3) - type
IIb dyslipidemia (58%, r = 0,66, p<0,01) with elevation of LDL and VLDL, total cholesterol and
triglycerides levels; in the subgroup (4) - type III dyslipidemia (42%, r = 0,56, p<0,01). Thus, the
type of dyslipidemia in patients with AH and MS is associated with polymorphism of eNOS gene.
This association indicates the relationship of endothelial dysfunction with impaired lipid
metabolism. The most unfavorable polymorphism, which is associated with dyslipidemia of high
CVR, is a combination of polymorphisms T(-786)C and G894T of eNOS gene in Ukrainian
population.
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Application of ACC/AHA guidelines significantly increases eligibility for statin therapy in
management of atherosclerotic cardiovascular risk in Chilean adult population
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Introduction. Guidelines of the Adult Treatment Panel III (ATPIII) from the National Cholesterol
Education Program (NCEP) were one of the major tools influencing clinical practice for
cardiovascular disease (CVD) risk assessment and high cholesterol management. In 2013, the
American College of Cardiology (ACC) and the American Heart Association (AHA) jointly released
new guidelines that substantially modified and expanded previous ATPIII NCEP
recommendations. The relative impact of these guidelines on potential statin use has been
compared in US and European, but not Latin American, populations.
Aim. To estimate eligibility for statin therapy based on ACC/AHA -compared with ATPIII NCEPguidelines in Chilean adult population using data from the National Health Survey performed in
2009-2010 (NHS 2009-2010).
Methods. We analyzed data of 2,529 adults over 20 years of age included in NHS 2009-2010 who
had valid information regarding CVD risk assessment and LDL cholesterol levels (47% of the
complete original sample studied in NHS 2009-2010).
Results. Based on ACC/AHA guidelines, 33.6% of the Chilean adult population would be eligible
for statin treatment, in contrast to 21.6% estimated under ATPIII NCEP criteria. ACC/AHA
guidelines increase the population eligible for statin treatment regardless of gender, education and
age, even though its effect is more pronounced among women (27.2% under ACC/AHA versus
10.5% under ATPIII NCEP) and with advanced age (among elderly (≥ 65 years old): 70.2% under
ACC/AHA versus 35.4% under ATPIII NCEP). In addition, new ACC/AHA guidelines lead to a
much larger statin eligibility among low and moderate ATPIII NCEP CVD risk categories.
Furthermore, concordance analysis between guidelines shows 19.4% discordant recommendation
for statin treatment: 3.8% of subjects eligible for therapy under ATPIII NCEP would no longer be
eligible under ACC/AHA, whereas 15.6% of individuals eligible under ACC/AHA should not use
statins based on ATPIII NCEP.
Conclusion. Compared to ATPIII NCEP, new ACC/AHA guidelines would increase the number of
Chilean adults eligible for statin therapy by 56%, with a more pronounced impact among women,
older adults and low risk subjects without cardiovascular disease.
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Tetrahydrobiopterin improves diabetic vascular dysfunction by regulating ROCK pathway
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Abstract
Vascular dysfunction plays key role in the pathogenesis of cardiovascular disorders in diabetes.
The aim of this study was to compare vascular structure and function between control and diabetic
rats. Furthermore, the treatment of tetrahydrobiopterin (BH4) has been investigated to restore the
pathological changes of vascular structure and function in diabetic rats.
Otsuka Long-Evans Tokushima Fatty (OLETF) rats were divided into the vehicle- and BH4-treated
groups. Long-Evans Tokushima Otsuka (LETO) rats were used as age-matched non-diabetic
controls. Aorta and renal artery were dissected and isometric tensions of them were measured
with phenylephrine (PE) and acetylcholine (Ach). Histological analysis and western blot analysis
were performed to evaluate the related mechanism of vascular dysfunction in diabetic animal.
In the experiment of isometric tensions, PE-induced contraction was augmented and Ach-induced
relaxation was attenuated in the aorta of OLETF compared to in those of LETO and BH4-treated
group, which were restored by BH4. Interestingly, the renal artery from BH4-treated group
exhibited a greater contraction and a lesser relaxation than the LETO and OLETF rats. In the
histological study, the tunica media of aorta and of renal artery were significantly thicker in OLETF
and in BH4-treated groups, respectively. The thickness of the collagen deposition in OLETF
groups were increased than other groups. In western blot analysis, the ROCK2 protein levels in
OLETF group were significantly increased compared with other groups and were restored to the
level of control by BH4.
BH4 restores the impairment of contraction and relaxation in OLETF with restoration of vascular
structure through regulation of ROCK signaling. This result suggests that BH4 has a potential
usefulness as pharmacological management of DM-associated vascular dysfunction.
Key words: DM, Vascular dysfunction, Tetrahydrobiopterin, ROCK pathway.
Source of Funding
This work was supported by the National Research Foundation (NRF) of Korea and the funding
was granted by the Ministry of Science, ICT & Future Planning of Korea (2011-0028925), by the
Ministry of Education of Korea (2010-0020224).
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The persisting pro-atherogenic effects of transient glucose exposure are equivalent to that
observed in chronic hyperglycemia with diabetes
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Diabetes casts a long shadow over the lives of many people. It is now clear that even transient
hyperglycemia can have long-lasting effects on the development and progression of diabetic
complications. This ‘metabolic karma’ may explain why many patients with pre-diabetes manifest
diabetic complications, including atherosclerosis, and why even brief periods of poor control in
patients with diabetes may have a sustained adverse legacy. To explore this phenomenon, male
C57Bl6 mice were randomised to receive four sequential injections of D-glucose (3g/kg IP) or an
equivalent volume of saline or L-glucose delivered two hours apart. This protocol produces a
sustained elevation in plasma glucose levels (15-25mM) for 8 hours, after which time no difference
in plasma glucose levels is detectable between treated and control mice. Repetition of the
transient hyperglycaemia protocol once every week for ten weeks in complications-prone
apolipoprotein E KO mice led to the development of atherosclerosis comparable to that observed
in streptozotocin induced diabetic mice. To explore the potential mechanism, aortae were isolated
from mice one week after transient glucose exposure. These showed persistent up-regulation of
ICAM-1, VCAM-1, MCP-1 and NFKB expression. Leukocyte recruitment was also increased and
labelled human leucocytes showed increased adhesiveness to previously glucose-exposed aortae
when exposed ex vivo. We have previously shown stable epigenetic modifications may be
acquired through this protocol, so to explore the potential role of epigenetics in these functional
changes, heterozygous mice for the methyltransferease SET7 were exposed to the same glucose
load and notably failed to show induction of inflammation or increased adhesiveness. These
experimental data support the hypothesis that intermittent glucose excursions, as occur in prediabetes, can have pro-atherogenic effects, potentially through the induction of stable epigenetic
changes and support the call for their early treatment.
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Unhealthy diet is associated with high prevalence of metabolic syndrome in Chilean adults: a
cross sectional analysis from the NHS2009-2010
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Introduction. The metabolic syndrome (MS) is a clustering of risk factors known to promote
cardiovascular disease and diabetes. Genetic background, as well as environmental factors such
as obesity, physical inactivity and unhealthy diet, plays a major role in the development of this
condition. The aim of this study was to analyze the prevalence of MS and its components among
Chilean adults and its association with food intake quality in this population, using data from the
National Health Survey 2009-2010 (NHS2009-2010).
Methods. We analyzed data of 2,561 adults (≥ 18 years of age) included in NHS2009-2010 survey
who had appropriate information to diagnose MS following ATP III guidelines. Consumption
frequency of fish, whole grains, dairy, fruits and vegetables was also analyzed and associated with
MS prevalence. By creating a Healthy Diet Score (HDS), we integrated the information available
on food intake in NHS2009-2010 in order to describe overall diet quality and to further analyze its
correlation with MS prevalence.
Results. The prevalence of MS in the Chilean adult population was 34.2%, being higher in women
(36.9%) than men (30.2%). The most common components of MS were high blood pressure
(48%) and low HDL cholesterol (47%). Among women, the most frequent criteria were abdominal
obesity (56.9%) and low HDL cholesterol (54%). In men, the most common components were high
blood pressure (54%) and high triglycerides (45%). Chilean adults showed low intake of all foods
studied, particularly fish (only 11% consumed fish more than once a week). We also found an
inverse association between whole grains and dairy intake with MS prevalence. HDS showed
better diet quality among women and in subjects with increasing age and higher educational level.
A HDS ≥ 3 points was significantly associated with lower prevalence of MS (Odds ratio HDS
<3/HDS ≥3 = 2.794; p value = 0.003).
Conclusion. Based on the most recent nation health survey, Chilean adult population exhibits a
high prevalence of MS linked to a poor diet quality. This situation predicts an increased risk of
cardiovascular disease and diabetes that may be prevented by improving lifestyle, including food
intake habits.
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DUSP4 deletion in bone marrow-derived cells reduces atherosclerosis in LDL receptor knockout
mice.
Abstract nr. 655
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Dual specificity phosphatase 4 (DUSP4) controls the immune response by inactivating MAP
kinases, including JNK and regulates cell proliferation and apoptosis. Until now, the role of DUSP4
in atherosclerosis is unknown.
Microarray analysis showed that DUSP4 expression in the carotid artery is rapidly downregulated
during collar-induced lesion development. In the later stages of lesion development a slight
recovery is observed, possibly due to the infiltration of inflammatory cells.
In order to investigate the role of DUSP4 in atherosclerosis, bone marrow from DUSP4 knockout
(KO) mice and wildtype animals was transplanted into male LDL receptor knockout (LDLr KO)
mice.
DUSP4 deletion ablated JNK mRNA expression in peritoneal leukocytes and spleen after 12
weeks Western-type diet (WTD) feeding. In addition, the expressions of several chemokines in
spleen, including CCL1, CCL2, CCL5, CXCL5, and CXCL9 were decreased.
Hematological analysis showed no differences in circulating blood cells. However, in peritoneum
neutrophils and lymphocytes were reduced. In spleen, also reduced amounts of neutrophils were
detected (0.7-fold, p<0.05). No effects on absolute lymphocyte counts were found in spleen, but
the percentages of anti-inflammatory CD4+CD25+FOXP3+ Tregs and CD4+GATA3+ Th2 cells
were augmented (1.69-fold p<0.05 and 1.52-fold p<0.05, respectively).
Importantly, DUSP4 KO transplanted mice showed a 34% reduction in atherosclerotic lesion size
(p<0.01) after 12 weeks WTD challenge. In line with the decreased lesion size, the macrophage
content was reduced (p<0.01). No difference in collagen content of the lesions was found,
suggesting that DUSP4 deficiency in macrophages does not affect plaque stability. Notably, the
observed reduction in lesion development in DUSP4 KO transplanted mice coincided with lower
amounts of plasma cholesterol in VLDL and LDL (0.53-fold, p<0.05 and 0.74-fold, p<0.05).
In conclusion, deletion of DUSP4 in bone marrow decreases atherosclerosis susceptibility of LDLr
KO mice, probably due to lowered cholesterol in the circulation and suppression of inflammatory
responses by less pro-inflammatory neutrophils, and more anti-inflammatory Tregs and Th2 cells.
This work is supported by the Netherlands CardioVascular Research Initiative for the GENIUS
project “Generating the best evidence-based pharmaceutical targets for atherosclerosis”
(CVON2011-19) and the China Scholarship Council.
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Altered lipid profile is common in polycystic ovary syndrome (PCOS) with increased triglycerides
and low high-density lipoprotein (HDL)-cholesterol levels. Recent findings indicate that these
women also have altered lipoproteins, with increased atherogenic small dense low-density
lipoproteins (sdLDL). However, their HDL subclass distribution is unknown. We therefore aimed to
evaluate in this study the HDL profile in PCOS compared to non-PCOS.
Seventy-four women (49 with PCOS and 25 non-PCOS) were enrolled in the study. PCOS was
diagnosed by ESHRE/ASRM criteria. Exclusion criteria included pregnancy, smoking, type-2
diabetes, uncontrolled hypertension and use of relevant medications (anti-hypertensives, lipid
lowering, fish oil). Participants using hormonal (e.g. oral contraceptive pill) or insulin sensitizing
medication were excluded unless willing to cease medication use 3 months prior the study.
Fasting plasma samples were collected for laboratory analyses, including 5 distinct HDL
subclasses by gel electrophoresis. Statistical analysis was performed by Mann-Whitney test and
the Spearman correlation.
In relation to non-PCOS, we found in PCOS women significantly higher body weight (p=0.004),
waist circumference (p=0.001), body mass index (p=0.001), insulin (p=0.029), C-reactive protein
(p=0.002), HOMA (p=0.046) and asymmetric dimethylarginine (p=0.019), while plasma lipids did
not differ significantly. Regarding HDL subclass distribution, PCOS had decreased HDL2b
(49.1±8.3 vs 53.4±8.1, p=0.041) and increased HDL3a particles (14.8±3.4 vs 12.5±3.4, p=0.005).
In addition, HDL2b particles correlated negatively with triglycerides (r=-0.367, p=0.01), and
positively with HDL-C (r=0.566, p=0.01), while HDL3a particles correlated negatively with HDL-C
(r=-0.503, p=0.01).
Women with PCOS have decreased larger and increased smaller HDL particles even when there
are no differences in the classic lipid profile. However, future prospective studies are required for
the full investigation of altered lipoprotein profile and its relative contribution to CV risk.
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Comparative ultrasonographic morphology of carotid artery between human newborn and Macaca
nemestrina
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Topic The Pathogenesis of Atherosclerosis; Immunity, Inflammation, and the Endothelium
Keywords Atherosclerosis
Purpose: The aims of the study was to compare the ultrasonographic morphology of carotid
artery between human newborn and Macaca nemestrina.
Methods: This cross sectional study had been involved a human newborn subgroup and the
Macaca subgroup. The assay of serum lipid profile (total cholesterol, LDL cholesterol, HDL
cholesterol and triglyceride) and B-mode USG of carotid intima-media had been done in both
groups. Two of the Macacas were sacrified for histologic examination. The common carotid artery
was divided into 3 equal segments: proximal segment, mid segment and distal segment. Mid
dorsum longitudinal cutting was done for each segment before fixation with buffer formalin. Serial
longitudinal section and stanning with Verhoef Van Gieson had been done.
Result: The mean total cholesterol, LDL cholesterol, HDL cholesterol and triglyceride of the
newborn subgroup were (45 ± 7.65) mg/dl, (21.15 ± 5.12) mg/dl, (17.85 ± 4.20) mg/dl and (24.95 ±
9.27) mg/dl . The mean total cholesterol, LDL cholesterol, HDL cholesterol and triglyceride of the
macaca subgroup were (90.3 ± 19.36) mg/dl, (45.70 ± 14.53) mg/dl, (36.90 ± 7.37) mg/dl, (35 ±
11.92) mg/dl.
The mean left common carotid artery and right common carotid artery diameter of the newborn
subgroup were (2.92 ± 0.26) mm and (2.85 ± 0.28) mm. The mean left common carotid artery and
right common carotid artery diameter of the macaca subgroup were (2.69 ± 0.25) mm and (2.51 ±
0.26) mm.
The ultrasonographic morphology of human newborn carotid artery was similar with Macaca
nemestrina; it showed no intima media thickening (zero IMT). Histopathologic examination of
Macaca`s carotid artery also showed the lamina elastica interna was covered by the endothelial
cells.
Conclusions: The quality of human newborn carotid artery was similar with Macaca nemestrina
carotid artery interm of no process of atherosclerosis with the level of LDL cholesterol < 50 mg/dl;
and it's the golden quality of human blood vessel.
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OxLDL-induced Apoptotic Dendritic Cells as a Novel Therapy for Atherosclerosis
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Topic The Pathogenesis of Atherosclerosis; Immunity, Inflammation, and the Endothelium
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Modulation of immune responses may form a powerful approach to treat atherosclerosis. It has
been shown that clearance of apoptotic cells by Dendritic Cells (DC) may results in immunological
tolerance induction to the cleared antigens. This mechanisms appear impaired in atherosclerosis
as antigen-specific tolerance is lacking. This lack of tolerance may partially result from reduced
emigration of DCs from atherosclerotic lesions as a result of the high cholesterol environment.
Nonetheless, already local induction of anti-inflammatory responses by apoptotic cell clearance
may dampen atherosclerosis, as inhibition of apoptotic cell clearance was shown to worsen
atherosclerosis. In this study we assessed whether intravenous administration of oxLDL-induced
apoptotic (apopox-DCs), and as a control unpulsed apoptotic DCs (apopctrl-DCs), could modulate
atherosclerosis by inducing antigen specific tolerance.
Adoptive transfer of apopox-DCs into LDLrKO mice either before or during Western-type diet
resulted in increased numbers of CD103+ tolerogenic splenic DCs, with a concomitant increase in
regulatory T cells (+78%, p<0.05). Interestingly, both types of apoptotic DCs induced an
immediate 40% decrease in Ly-6Chi monocyte numbers (P<0.05) and a 50% decrease in
circulating CCL2 levels (p<0.05), but only apopox-DCs were capable of sustaining the effects on
monocytes and CCL2 levels for 9 weeks. While initial atherosclerotic lesion development was
reduced by 40% in both treatment groups (p<0.05), only apopox-DC-treatment were able to
prevent lesion progression by 28% (P<0.05). Interestingly these lesions displayed enhanced
stability, determined by a robust 45% increase in collagen content (p<0.05).
Our findings clearly show that apoptotic DC-treatment can significantly decreases atherosclerotic
lesion development, but only apopox-DCs can positively modulate atherosclerotic lesion
progression and stability. Our findings may initiate future studies to assess the therapeutic
potential of autologous oxLDL-induced apoptotic DC transfer for patients with established
atherosclerotic disease.
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Carotid intima-media thickness reduced after 8-month of liraglutide therapy in patients with type-2
diabetes and non-alcoholic fatty liver disease
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There is a growing scientific interest in non-glycemic effects of liraglutide beyond its effects on
glucose metabolism. Several its anti-atherogenic actions have been demonstrated including those
on subclinical atherosclerosis. However, it is unknown about its potential benefits in subjects with
non-alcoholic fatty liver disease (NAFLD).
This was an 8-month prospective study included 29 subjects with type-2 diabetes (T2DM) and
NAFLD (16 men and 13 women, mean age: 61±10 years), who were matched for age and gender
with 29 subjects with T2DM only (16 men and 13 women, mean age: 61±8 years). The NAFLD
was diagnosed based on biochemical data and ultrasonography findings. All subjects were naïve
to incretin-based therapies and treated with metformin only. Liraglutide was given, on top of
metformin (0.6 mg/day for two weeks, followed by 1.2 mg/day for the rest of the study). At baseline
and every 4 months fasting plasma samples were analyzed as well as carotid-intima media
thickness (cIMT) was assessed by B-mode real-time ultrasound. Statistical analysis was
performed by ANOVA and the Spearman correlation method.
From baseline to 4 and 8 months of liraglutide therapy significant reductions were found in HbA1c
in both groups (from 8.9±1.5 to 6.6±1.2 to 6.5±1.1% in subjects with T2DM and NAFLD, and from
8.7±0.6 to 7.1±1.1 to 6.9±0.9% in subjects with T2DM only, p<0.0001 for both groups). On the
other hand, changes in body weight, waist circumference, body mass index as well as in plasma
lipids were not significant in both groups. It is possible that the small study groups could be reason
for a failure to reach a statistical significance. cIMT reduced significantly only in the group of
patients with T2DM and NAFLD (from 0.96±0.27 to 0.82±0.17 to 0.85±0.12 mm, p=0.0325).
Correlation analysis revealed that changes in cIMT were not associated with changes in any other

evaluated parameter, including fasting glycemia or HbA1c.
After 8 months of the treatment, liraglutide reduced significantly cIMT in patients with T2DM and
NAFLD, independently of its benefits on glucose metabolism. Whether these findings may lead to
a decreased overall cardiovascular risk, remains to be confirmed by larger studies.
(Diabetologia 2014; 57 (Suppl1):S369)
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Mesenchymal Stem Cells Reduce Murine Atherosclerosis Development
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Apart from their regenerative properties, Mesenchymal stem cells (MSCs) have received
increasing attention for their potent immunomodulatory capacities. As atherosclerosis is a lipid
driven immune-mediated disease, we investigated whether adoptive transfer of MSCs could
beneficially affect atherosclerotic lesion development.
Methods and Results: The immunomodulatory capacity of murine MSCs was first determined in
vitro. In a co-culture of MSCs and dendritic cells (DCs), MSCs significantly reduced TNF-α (57%
reduction, p<0.001), while increasing IL-10 production (45% increase, p<0.01) by DCs in response
to Lipopolysaccharide. In addition, MSCs almost completely inhibited CD4+ and CD8+ T cell
responses in a co-culture experiment and prevented the differentiation of naïve T cells.
Before assessing the effect of MSCs on atherosclerosis, we established the fate of fluorescently
labelled MSCs after intravenous injection in atherosclerosis-prone low-density lipoprotein-receptor
knockout (LDLr KO) mice on a cholesterol rich diet. After fifteen minutes, MSCs primarily
accumulated in the lungs and subsequently redistributed to the liver, heart, mediastinal lymph
nodes as well as the aorta. Next, LDLrKO mice were treated with three intravenous injections of
MSCs (0.5 x 106 cells) every other day prior to induction of atherosclerosis by WTD feeding.
Animals were fed a Western-type diet for eight weeks and we subsequently assessed
atherosclerotic lesion development. MSC-treatment resulted in an almost immediate, yet short
term, induction of regulatory T cells (51% increase, p<0.001), while later on overall numbers of
differentiated T cells were reduced by MSC-treatment. Moreover, MSC-treated mice displayed a
significant reduction in circulating monocytes (-33%, p<0.05) and serum CCL2 levels (-70%,
p<0.01). Interestingly, MSC treatment significantly reduced serum cholesterol levels, mainly due to
decreased VLDL production in the liver. Most importantly, these effect culminate in a significant
33% reduction (p<0.05) in aortic root lesion size and a 56% reduction in lesional macrophage
content (p<0.01).
In conclusion, we show for the first time that MSC treatment significantly reduces atherosclerotic
lesion development in mice by both affecting cholesterol homeostasis as well as inflammation. Our
findings may initiate future studies to assess the therapeutic potential of MSCs in atherosclerosis.
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Human C-reactive Protein Metabolism is Linked to the Metabolism of ApoB in Triglyceride-rich
Lipoproteins, and Atorvastatin Enhanced by Its Clearance
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Elevated C-reactive protein (CRP) levels are associated with a greater risk of cardiovascular
disease. Our goal was to study CRP metabolism, and to determine its relationship with lipoprotein
metabolism, as well as to examine the effects of atorvastatin on CRP kinetics.
Eight subjects with combined hyperlipidemia underwent a 15-h primed-constant infusion with
deuterated leucine after being on placebo or 80 mg/day of atorvastatin for 8 weeks. CRP was
purified from the plasma density fraction greater than 1.21g/ml by affinity chromatography.
Lipoprotein fractions were separated by sequential density ultracentrifugation. Isotopic enrichment
was determined by gas chromatography/mass spectrometry.
On placebo, the subjects had mean CRP levels of 3.4 mg/L. The mean (SEM) CRP production
rate (PR) was 0.050 (0.012) mg/kg/day and the mean CRP fractional catabolic rate (FCR) was
0.343 (0.056) pools/day (residence time 3.50 days). CRP pool size (PS) was significantly related
to production (r=0.93; p<0.001), but not FCR. CRP PS was also related to body mass index
(r=0.79; p=0.02). There was a significant association between CRP FCR and triglyceride rich
lipoprotein (TRL) apoB-100 FCR (r=0.74, p=0.04), as well as between CRP PS and TRL apoB-48
FCR (r=-0.90, p=0.002), indicating linkage between CRP and TRL metabolism. Compared with
placebo, atorvastatin did not affect CRP isoforms, decreased median CRP PS by 28.4% (13.31 vs
10.26 mg), increased median CRP FCR by 39.9% (0.343 vs 0.500 pools/day; p = 0.09), with no
significant effect on median CRP PR (0.050 vs 0.049 mg/kg/day; p = 0.78).
We have the following conclusions: 1) Plasma CRP has a production rate of 0.050 mg/kg/day and
a plasma residence time of 3.50 days; 2) Plasma CRP levels are strongly positively correlated with
body mass index, 3) The main determinant of plasma CRP levels is its production rate. 4) There is
a significant positive linkage between CRP fractional catabolism with both TRL apoB-100 and
apoB-48 fractional catabolism, and 5) Maximal dose atorvastatin lowers plasma CRP levels by
decreasing the CRP plasma residence time from 2.94 days to 2.0 days, with no effect on CRP
production rate.

Subdivision 2. Translational Research
Presentation Preference Electronic poster presentation
Additional information

Cerebral circulation, heart rate variability in patients with arterial hypertension and coronary artery
disease receiving Ivabradine in combination with Perindopril
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Objective: To investigate the effects of ivabradine in combination with perindopril on cerebral
blood flow and heart rate variability (HRV) in patients with arterial hypertension (AH) and coronary
artery disease (CAD).
Methods: 64 patients with AH and CAD were examined. Patients were divided into two groups: I
(n=38) received ivabradine (mean dose 6.7±0.4 mg) in combination with perindopril (mean dose
4.1±0.8 mg), II (n=26) received metoprolol (mean dose 43.5±5.3 mg). Groups were matched for
age, office blood pressure (143/83±2.0/1.8 mmHg in I and 139/85±2.4/1.5 mmHg in II), HR
(85.6±1.0 bpm in I and 82.1±2.1 bpm in II). 24-hour monitoring of blood pressure and
electrocardiography with HRV program, Doppler cerebral blood flow measurement were evaluated
initially and after 8 weeks of therapy.
Results: At 8-week follow-up both groups showed a comparable decrease in blood pressure and
HR and a decrease in peak systolic velocity of blood flow in the internal carotid arteries (73.8±4.4
vs 61.2±4.0 mm/s in I and 70.8±8.8 vs 63.1±6.1 mm/s in II (p<0.05). Group I had a reduction in
pulsatility index (PI) 1.9±0.1 vs 0.7±0.1 and systolic/diastolic ratio (ISP) 2.5±0.1 vs 2.0±0.1
(p<0.05). In both groups there was noted that dynamic vagosympathetic interaction in heart rate
regulation increased high-frequency component (HF) and time domain PNN50% as well as
SDNNind and RMSSD in group II.
Conclusion: With similar effects on HRV, ivabradine in combination with perindopril compared to
metoprolol has more favorable effects on blood flow velocity and resistance of cerebral vessels in
patients with AH and CAD .
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Changes in glucose-dependent insulinotropic polypeptide (GIP) levels in metabolic syndrome.
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Altered GIP secretion and action was recently linked to obesity-related metabolic disorders but
the underlying mechanisms are not well understood. The objective of this study was to compare
the pattern of GIP secretion and correlation with metabolic risk markers in obese subjects during
fasting and postprandial states.
In obese and non-obese patients fasting and postprandial plasma GIP, glucose, insulin, lipids,
glutathione peroxidase, IL-6, sE-selectin, MCP-1, leptin, adiponectin, visfatin were measured in
five different time points during oral lipid and glucose tolerance tests.
A total of 114 obese patients and 37 control non-obese subjects, were randomized into the study.
Fasting GIP levels differed between obese (32,22 pg/ml) and control (24,27 pg/ml) subjects (p <
0,05) and correlated with glucose, triglycerides, total- and LDL-cholesterol, as well as sE-selectin,
MCP-1, visfatin and leptin/adiponectin ratio (p<0,05). The levels of GIP at 120 min after a high fat
meal were significantly higher than those measured at 120 min after glucose ingestion both in
obese (365,93 pg/ml vs 156,4 pg/ml, p<0,05) as well as control subjects (381,09 pg/ml vs 154,94
pg/ml, p<0,05). Enhanced postprandial GIP response to fat or glucose challenge (AUC) positively
correlated with glucose AUC, TG AUC, FFA AUC and negatively with glutathione peroxidase
activity (p<0,05). In patients with the highest fasting GIP concentrations (3rd tertile), increased sEselectin (p<0,05) and MCP-1 blood levels (p<0,05) were observed.
We suggest, that increased GIP levels may contribute to the development of atherosclerosis in
patients with metabolic syndrome.
Supported by grant no. EU FP7 BIOCLAMS, Grant agreement no. 244995 and grant
K/ZDS/004497
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Functional impact of inflammatory cell-originating HDL-miR-223 communication in vivo
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Atherosclerosis is associated with endothelial dysfunction and inflammation, and high-density
lipoproteins (HDL) play critical roles in both. HDL transport a wide-variety of proteins, nucleic
acids, and small molecules which likely confer many of HDL’s alternative functions, including its
anti-inflammatory and anti-atherogenic properties. Using in vitro studies, we demonstrated that
macrophages export miR-223 to HDL in vitro and subsequently, HDL delivers functional miR-223
to human coronary artery endothelial cells (HCAEC). Moreover, intracellular adhesion molecule 1
(ICAM-1), a miR-223 target, was found to be inhibited by HDL-miR-223 at a specific target site
within ICAM-1’s 3’ untranslated region. These in vitro findings support the potential of a HDLmiRNA communication pathway that may contribute to atherogenesis. To establish the
physiologically role of HDL-miRNA communication in vivo, bone-marrow transplant (BMT) studies
were completed with Mir223-/- and C57B/6J (WT) mice. To demonstrate that functional HDL-miR223 is delivered to recipient cells/tissues in vivo, BM from WT mice was transplanted into
irradiated Mir223-/- mice. Strikingly, we found that HDL-miR-223 communication was restored
after BMT, as evidenced by significantly increased miR-223 levels on HDL and in the liver, white
adipose, aortic endothelium, and skeletal muscle. Conversely, HDL-miR-223 intercellular
communication was depleted by transplanting BM from Mir223-/- into WT mice, and resulted in
significant loss of miR-223 on HDL and in many tissues. In both BMT studies, miR-223 changes
led to altered expression of many target genes in multiple tissues. Most importantly, these studies
identified a novel miR-223 target gene which we experimentally validated, vesicle transport
through interaction with t-SNAREs homolog 1A (VTI1A), which was decreased and increased in
the aortic endothelium from each BMT study, respectively. Although defined as SNARE protein,
VTI1A also contributes to cytokine secretion and membrane lipid dynamics. As such, HDL likely
mediates an inflammatory cell-originating miR-223 communication pathway that suppresses
inflammation and cytokine secretion in the aortic endothelium, thus antagonizing atherosclerosis.
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Arterial stiffness, lipid profile and inflammatory markers in hypertensive patients with abdominal
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Objective: To study arterial stiffness, lipid profile and inflammatory markers in patients with
arterial hypertensios (AH) and abdominal obesity (AO).
Methods: 115 patients were examined. 1 group included 72 subjects (mean age 47.4±1.6 years)
with AH and AO. 2 group - 43 subjects (mean age 47.3±0.9 years) without metabolic disorders.
The parameters of sphygmography and 24-hour blood pressure monitoring, lipid profile and
inflammatory markers were estimated.
Results: In group 1 there were registered: significant increase pulse wave velocity (PWV), cardioankle vascular index, in mean 24-hour and mean daytime systolic blood pressure. In biochemical
parametrs significant increase in total cholesterol, low-density lipoprotein cholesterol, triglyceride
level and in inflammatory markers - homocysteine and hsCRP level; decrease high-density
lipoprotein cholesterol compared to the patients in group 2.
In group 1 there were registered positive correlation between inflammatory and lipid markers with
parameters of sphygmography, parameters of 24-hour blood pressure monitoring.
It was shown that with an increase in total cholesterol level >5.0 mmol/l, the risk of high rate PWV
in patients with AH and AO increased by 15 times. Besides we revealed that high levels of
endothelin-1 and homocysteine were observed more frequently in patients with increased levels of
total cholesterol, triglycerides, experience hypertension, body mass index and complex of intima media in the right common carotid artery.
Conclusion: The relationship between the arterial stiffness, markers of inflammation, atherogenic
lipids and vascular remodeling process factors indicates a high risk of cerebrovascular
complications in patients with АH and AO.
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Structural and functional parameters of vessel wall and biochemical parameters in hypertensive
patients with abdominal obesity and dyslipidemia
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Objective: To study 24-h blood pressure (BP) profile, structural and functional parameters of
vessel wall, biochemical parameters in patients with arterial hypertension (AH), abdominal obesity
(AO) and dyslipidemia (DL).
Methods: 108 patients were examined. 70 subjects (mean age 44.8+0.9 years) with AH, AO and
DL were involved in the group I. The comparison group II included 38 subjects (mean age
44.39+1.60 years) with AH without AO and DL. The parameters of 24-hour blood pressure (BP)
monitoring, parameters of sphygmography, femoral arteries Doppler imaging, cerebral vessels
ultrasound Doppler examination, parameters of flow-dependent vasodilation of the brachial artery,
biochemical parameters – products of lipid peroxidation, lipids, endothelin–1 and nitrites were
estimated.
Results: In I group there were registered: significant increase in mean 24-hour and mean daytime
systolic BP, increase in night time systolic BP and diastolic BP variability, increase in cardio-ankle
vascular index L-CAVI and index of cerebrovascular reactivity. In I group there were registered:
tendency towards decreased flow-dependent vasodilation, increased intima-media complex of
right common carotid artery, reduction of the diameter of right common femoral artery in systole
and diastole. Besides we revealed in I group significant increase in malonic dialdehyde level,
triglyceride level; decrease of catataze level and high-density lipoprotein cholesterol compared to
the patients in II group.
Conclusion: The relationship between structural and functional parameters of vessel wall and
biochemical parameter indicates a high risk of cardio and cerebrovascular complications in
patients with АH, AO and DL.
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ADIPONECTIN PLASMA LEVELS CORRELATED WITH BRAIN ATROPHY IN TYPE 2
DIABETES
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-Objective: To study the relationship between adiponectin plasma levels with gray matter brain
volume
-Methods: We studied 25 type 2 diabetes patients aged 45-65 years (58, 9 ± 5, 1 years).
Biochemical analysis and structural cerebral magnetic resonance imaging (MRI) including VoxelBased Morphometry (VBM) were performed in each patient. Gray matter volumes changes were
analyzed using the Statistical Parametric Mapping (SPM8) software.
-Results: Lower levels of adiponectin were correlated with lower gray matter volume in temporal
regions (insula, hippocampal, parahippocampal ,posterior cingulate, thalamus and caudate)[(p <
0,001), adjusted for age, gender, education, and the presence of at least one epsilon 4 allele for
the apolipoprotein E (APOEε4 genotype)]
-Conclusions: Positive correlations between Adiponectin plasma levels and gray matter volume
were found predominantly in temporal regions Alzheimer disease like.
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Lipids baseline in patients with coronary atherosclerosis in China
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Objective: To determine the lipids baseline in patients of Hunan Province, China, with proven
coronary atherosclerosis and compare it with those of patients from North America and European
area.
Methods: 355 patients who were admitted to Xiangya second hospital, Hunan, China, proving to
have coronary atherosclerosis by angiogram, with a mean age of 62±10 years were studied. Their
lipids baseline including Total cholesterol(TC), High density lipoprotein cholesterol(HDL-C), Low
density lipoprotein cholesterol(LDL-C), Triglyceride(TG), were compared to a control group of 215
individuals with no coronary atherosclerosis, mean age 58 ± 11 years. Comparison of lipids
baseline with patients from North america and European area were also done.
Results: The mean(±standard deviation) plasma TC for the group with coronary atherosclerosis is
4.66±1.12 versus 4.29±0.91 mmol/l in the control group(p<0.01). LDL-C 2.88±0.97 versus
2.56±0.77 mmol/l (p<0.01). HDL-C 0.99±0.24 versus 1.03±0.28 mmol/l (p=0.57). TG level
2.08±2.01 versus 1.77±1.64 mmol/l(p=0.57). Lower TC , LDL-C and higher TG level in patients
with coronary atherosclerosis in this study when compared with data from LIPIDS and ASTEROID
study(p<0.05), and nonstatistically significant difference of the HDL levels are observed(p>0.05).
Conclusion: Chinese population(Hunan Province) with coronary atherosclerosis have lower level
of TC and LDL-C compared with patients from North America and European area. Lipids lowering
treatment is highly recommended for patients with ASCVD(Atherosclerosis cardiovascular
disease). Maybe less aggressive lipid lowering treatment should be given to Chinese patients
considering the lower level of serum lipids baseline, much more cost and side effect from lipid
lowering drugs. However, intensive research need to be done for both lipid baseline study in which
more people should be investigated and aggressive lipid treatment versus moderate treatment
study in Chinese population.
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IL-35 amplify Foxp3 Treg-mediated immune suppression of atherosclerotic in apoE-/- mice
Abstract nr. 669
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Objective :Accumulated study shows that the IL-35 is an anti-inflammatory cytokine,and may play
a protective role in atherosclerosis.However,the exact role and etiology of IL-35 still remains
incompletely understood,We investigated whether exogenous IL-35 can attenuate the
atherosclerosis lesion in apoE-deficient mice,meanwhile, how to change of Foxp3 expression in
peripheral blood and lesion in its progression. Methods:ApoE-/-mice were randomly divided into
two groups respectively received basal diet(negative control group) and high-fat diet(HFD) for 4
weeks.Then HFD groups respectively received IL-35 or atorvastatin or no any treatment for 16
weeks. The plasma lipids were determined by diagnostic enzyme assay kits.HE staining,
Immunohistochemistry, Flow cytometry were used to analysis the severity of atherosclerotic
lesions in apoE-/- mice, as well as the expression of Foxp3 in plasma and atherosclerotic plaques.
Results: The results showed thatcompared to negative control groupplasma lipids were
significantly increased and lesions were obviously formed in HFD groups.However,With the
intervention of IL-35 and atorvastatin,the lesions were significantly narrowed,meanwhile,both in
plasma and lesions ,Foxp3 expression were up-regulated. Conclusions: IL-35 amplify Tregmediated immune suppression of atherosclerotic in apoE-/-mice. IL-35 maybe a newly direction to
treat atherosclerosis. KeywordIL-35;Foxp3;Treg;atherosclerosis Acknowledgment This study was
supported by the grants from the National Natural Science Foundation of China (No. 81300223),
The Anhui Academic and Technology Leader Candidate Scientific Research Fund, and the Doctor
Scientific Research Start Fund of the First Affiliated Hospital of Anhui Medical University.
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Spotty Calcification as a Marker of Vulnerable Plaque in Survivors of Cardiac Arrest and
Autopsied Patients of Sudden Cardiac Death
Abstract nr. 670
Author Pu , Jun, Shanghai, China
Co-author(s) - Zhang , Pei
Topic The Pathogenesis of Atherosclerosis; Immunity, Inflammation, and the Endothelium
Keywords ACS,Atherosclerosis,Imaging,Vulnerable Plaque
Backgrounds: We previously reported that spotty calcification detected by intravascular
ultrasound (IVUS) was often associated with a histopathological fibroatheroma (J Am Coll Cardiol,
2014: 6321:2220-2233). However, the exact mechanisms underlying spotty calcification and the
associated risk for ischemic events remain poorly understood. In the present study, we performed
a multimodality imaging study on spotty calcification using IVUS, near-infrared spectroscopy
(NIRS), and optical coherent tomography (OCT) in in vivo study in survivors of cardiac arrest and
in vitro study in autopsied patients with sudden cardiac death.
Methods and Results: IVUS, NIRS, and OCT were performed in vivo in 62 vessels from 29
patients who experienced a documented sudden cardiac arrest but successfully resuscitated, and
in vitro in 52 vessels from 31 cardiac sudden death patients at necropsy. IVUS and OCT detected
spotty calcification in 88.5% survivors of cardiac arrest, 78.3% of them had spotty calcification in
superficial location. About 83.3% superficial spotty calcification co-existed with echo-attenuated
plaques on IVUS, 73.9% of them co-existed with thin-cap fibroatheroma or plaque rupture on
OCT, and 88.8% of them contained lipid core plaque on NIRS (Figure 1). In spotty calcification,
the arc of calcification was negatively correlated with the arc of echo-attenuation on IVUS
(Spearman ρ =-0.51, P = 0.001) and lipid core burden index on NIRS (Spearman ρ =-0.40, P =
0.03), and positively correlated with the thickness of fibrous cap on OCT (Spearman ρ =0.41, P
=0.03). In in vitro study, IVUS and OCT detected spotty calcification in 80.6% cardiac sudden
death patients at necropsy, 84.0 % of them was superficial in location. On pathological analyses,
the arc of spotty calcification was negatively correlated with i) inflammation of fibrous cap, ii)
apoptosis by tunel staining, and iii) size of necrotic core. In addition, spotty calcification in
superficial location was associated with larger size of necrotic core (P=0.02) and more thin-cap
fibroatheroma (P<0.001) and plaque rupture (P=0.006) than that in deep location.
Conclusions: Spotty calcification, especially when superficial in location, was a marker of
vulnerable plaque in survivors of cardiac arrest and autopsied patients of sudden cardiac death.
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Smoking is associated with higher resting energy expenditure
Abstract nr. 671
Author Blauw, Lisanne, Leids Universitair Medisch Centrum, Leiden, Netherlands
Co-author(s) - Boon, Mariëtte
Co-author(s) - Rosendaal, Frits
Co-author(s) - De Mutsert, Renée
Co-author(s) - Willems van Dijk, Ko
Co-author(s) - Rensen, Patrick
Co-author(s) - Dekkers, Olaf
Topic Epidemiology of CVD; The Risk Factor Concept
Keywords Epidemiology,Lifestyle,Metabolism

Objective:Animal studies and human studies in small selected populations have shown a positive
association between nicotine smoking and resting energy expenditure (REE), but data in large
cohorts are lacking. We aimed to investigate the relation between smoking behaviour and REE in
a large, population-based study.
Design: Population-based cross-sectional study.
Methods:In this cross-sectional analysis of baseline measurements from the Netherlands
Epidemiology of Obesity (NEO) study (n=6,673), we included participants with REE measurement
by indirect calorimetry who were not using lipid or glucose lowering drugs (n=1,189). We used
weighted linear regression analysis to examine the association between REE per kilogram (kg) fat
free mass (FFM) and smoking status (never-, former, occasional, current smoker) and smoking
quantity (pack years), in a model adjusted for age, sex, ethnicity, educational level, physical
activity, energy intake and body mass index (BMI).
Results:Mean (standard deviation, SD) age was 55.2 (5.9) years and BMI was 26.3 (4.4) kg/m2.
57% of the participants were women. Mean (SD) REE/FFM (kcal/day/kg FFM) was for male never
smokers 25.1 (2.0), male current smokers 26.4 (2.8), female never smokers 28.9 (2.5) and female
current smokers 30.1 (3.7). After adjustment, only current smokers had a higher REE/FFM than
never smokers (mean difference 1.28, 95% CI 0.64, 1.92). There was no association between
pack years and REE/FFM in current smokers (mean difference -0.01, 95% CI -0.06, 0.04).
Conclusion: Current smoking is associated with higher resting energy expenditure in a large
population based cohort.
Funding
The NEO study is supported by the participating Departments, the Division and the Board of
Directors of the Leiden University Medical Center, and by the Leiden University, Research Profile
Area ‘Vascular and Regenerative Medicine’. P.C.N. Rensen is an Established Investigator of the
Dutch Heart Foundation (2009T038).
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CLINICAL STUDY BY TRANSPLANTATION THERAPY WITH ALLOGENEIC ADIPOSE TISSUEDERIVED MULTILINEAGE PROGENITOR CELLS IN HOMOZYGOUS FAMILIAL
HYPERCHOLESTEROLEMIA PATIENTS
Abstract nr. 672
Author Koseki , Masahiro, Osaka University, Health Care Center, Osaka, Japan
Co-author(s) - Saga , Ayami
Co-author(s) - Ezoe , Sachiko
Co-author(s) - Kawase , Ryota
Co-author(s) - Okada , Takeshi
Co-author(s) - Nakatani , Kazuhiro
Co-author(s) - Tomita , Kouichi
Co-author(s) - Osuga , Keigo
Co-author(s) - Sakata , Yasushi
Co-author(s) - Yamashita , Shizuya
Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Familial Hypercholesterolemia,LDL
The patients with familial hypercholesterolemia (FH) are characterized by high LDL cholesterol
levels in the blood and premature cardiovascular disease. FH is an inherited disorder, mainly
caused by defects in low-density lipoprotein (LDL) receptor gene. Although most of heterozygous
FH patients are usually treated with statin, ezetimibe and bile acid sequestrants, homozygous FH
patients are resistant to drug therapy. Based on that, in Japan, many of homozygous FH patients
used to be treated by LDL-apheresis. LDL-apheresis is a great procedure to remove LDL
cholesterol from the blood and contribute to improve prognosis of homozygous FH patients.
However, the effect of removing LDL cholesterol is temporary and still not enough. As a definitive
therapy, liver transplantation is one of options to recover LDL receptor, but donor is always limited
in Japan.
With the increase of the evidence about the safety of mesenchymal stem cells and percutaneous
transhepatic portal approach in islet transplantation, we developed a cell transplantation therapy
with allogeneic adipose tissue-derived multilineage progenitor cells (ADMPCs), as an alternative
treatment instead of liver transplantation.
We have already demonstrated that xenogenic transplantation of human ADMPCs into Watanabe
heritable hyperlipidemic (WHHL) rabbits via portal vein resulted in significant reduction in total
cholesterol, and the reductions were observed within four weeks and maintained for 12 weeks.
These results suggested that hADMPC transplantation could correct the metabolic defects and be
a novel therapy for inherited liver diseases.
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SR-BI protects against the S1P/S1P2-mediated inflammatory response of human umbilical vein
endothelial cells induced by oxLDL through SR-BI/PI3K/AKT pathway
Abstract nr. 673
Author Lu, Yan-Ju, University of South China, Hengyang, China
Co-author(s) - Wu, Rong
Co-author(s) - Ren, Kun
Co-author(s) - Tang, Zhen-Li
Co-author(s) - Jiang, Yue
Co-author(s) - Yi, Guang-Hui
Topic The Pathogenesis of Atherosclerosis; Immunity, Inflammation, and the Endothelium
Keywords Atherosclerosis,Endothelium,HDL,Inflammation
Purpose: Endothelial dysfunction is a pivotal event in the development and progression of
atherosclerosis. Oxidized low density lipoprotein (oxLDL) can induce vascular endothelial injury
and inflammation in vessel wall. Scavenger receptor class B type I (SR-BI) is a high affinity
receptor for high density lipoprotein (HDL) and mediates intracellular signal pathways, such as
SR-BI/ PI3K/AKT. Sphingosine-1-phosphate exerts a variety of biological action on different cells
through its different receptors. In vascular endothelial cells, S1P possesses reciprocal effects for
inflammatory response by receptors S1PR1/3 and S1P2. In this study we investigated the effects
of SR-BI/PI3K/AKT pathway on S1P/S1PR2-mediated pro-inflammatory response induced by
oxLDL in endothelial cells. Methods: Cultured human umbilical vein endothelial cells (HUVECs)
were treated with 60 mg/ml of oxLDL, and then treated with different concentrations of S1P for
24h. The inhibitors of S1PR1/3 (VPC23019), S1PR2 (JTE-013), SR-BI (BLT-1), PI3K (LY294002)
and Akt (MK2206), and transient transfection of SR-BI were applied to intervene the effects. The
protein expression levels of cytokines TNFα, IL-1β and IL-10 were determined by Western blot
and ELISA in cell and cell culture, respectively. The nuclear translocation of NF-κB were
determined by immunofluorescence. Results: The protein expression levels of cytokines TNFα and
IL-1β both in cell and in cell culture were significantly decreased, but IL-10 increased compared
with control after treatment withS1P and apoA-1, or transfection with SR-BI. Nuclear translocation
of NF-κB was also significantly reduced compared with control. The inhibitors BLT-1, LY294002
and MK2206 attenuated the antagonist effect of ApoA-1. Conclusions: SR-BI inhibits the proinflammatory effect of S1P/S1P2 on vascular endothelial cells, which may be associated with the
SR-BI /PI3K/AKT signaling pathway.
Key words: Sphingosine-1-phosphate; Receptor; High density lipoprotein; Scavenger receptor
class B type 1; Inflammation; Endothelial cell
* Correspondence Author, Email address, ghyi6108@163.com
Financial Support from National Natural Science Foundation of China (No 81270360) and the Key
Project of Science and Technology of Hunan Province (No 2014FJ2012)
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Liraglutide improves several metabolic parameters including carotid intima-media thickness in
patients with the metabolic syndrome: a 18-month prospective study
Abstract nr. 674
Author Patti, Angelo Maria, University of Palermo, Palermo, Italy
Co-author(s) - Al-Rasadi, Khalid
Co-author(s) - Al Busaidi, Noor
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Co-author(s) - Mikhailidis, Dimitri P.
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Topic Primary & Secondary prevention of CVD; Lifestyle Measures and Pharmacological
Intervention
Keywords Cardiovascular Disease,Diabetes,Risk Factor,Therapy
Liraglutide exerts several beneficial non-glycemic effects in patients with type-2 diabetes (T2DM),
such as those on blood pressure, plasma lipids and markers of inflammation. However, the effects
of liraglutide on cardiovascular (CV) risk markers in subjects with the metabolic syndrome (MetS)
are largely unknown.
One hundred-nine subjects (66 men and 43 women; mean age: 62±11 years) with the MetS as
diagnosed by the AHA/NHLBI criteria, were enrolled in this 18-month prospective study. All
subjects had T2DM, were naïve to incretin-based therapies, and were treated with metformin only.
Exclusion criteria included the presence of a previous major CV event. Liraglutide (1.2 mg/day)
was added to metformin (1500 mg/day). Fasting plasma samples were collected at baseline and
every 6 months. Carotid-intima media thickness (cIMT) was assessed by B-mode real-time
ultrasound. Statistical analysis was performed by ANOVA and the Spearman correlation.
Metabolic parameters significantly improved from baseline to 6, 12 and 18 months of liraglutide
therapy as following: waist circumference from 109±15 to 105±11 to 105±13 to 101±18 cm
(p=0.003), body mass index from 32±9 to 30±5 to 30±5 to 30±6 kg/m2 (p=0.032), fasting glycemia
from 9.5±3.7 to 7.5±2.4 to 7.1±2.1 to 7.2±3.0 mmol/l (p<0.0001), HbA1c from 8.8±0.9 to 6.8±1.3 to
6.6±0.8 to 6.8±1.2 % (p<0.0001), total cholesterol from 4.7±1.4 to 4.3±1.0 to 4.2±1.0 to 4.3±1.0
mmol/l (p=0.010), triglycerides from 1.9±1.2 to 1.6±0.7 to 1.5±0.8 to 1.5±0.7 mmol/l (p=0.008),
LDL-cholesterol from 2.7±1.3 to 2.41±0.9 to 2.37±0.9 to 2.42±0.9 mmol/l (p=0.049), HDLcholesterol from 1.13±0.3 to 1.18±0.3 to 1.19±0.3 to 1.17±0.3 mmol/l (p=0.484). Also, cIMT
significantly reduced over the time from 0.97±0.17 to 0.97±0.13 to 0.83±0.12 to 0.82±0.16 mm
(p=0.026). By correlation analysis, we searched for potential associations of changes in cIMT with

changes in all the evaluated metabolic parameters, and found a significant association between
changes in cIMT and those in triglycerides (r=0.261; p=0.026) only.
Liraglutide improved several cardio-metabolic risk factors in subjects with the MetS without a
previous CV event. The clinical role of these findings on CV prevention remains to be established
by future studies.
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The effect of weight loss and adipokines on apolipoproteins after the adjustable gastric banding
surgery in morbidly obese individuals
Abstract nr. 675
Author Dzenkeviciute, Vilma, Vilnius University, Vilnius, Lithuania
Co-author(s) - Petrulioniene, Zaneta
Co-author(s) - Vaidotas, Urbonavicius
Co-author(s) - Urbonaviciute, Indre
Co-author(s) - Brimas, Gintautas
Co-author(s) - Strupas, Kestutis
Co-author(s) - Rinkuniene, Egidija
Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords HDL,Lipoproteins,Lp(a),Obesity
We evaluated the effects of weight loss after the laparoscopic adjustable gastric banding (LAGB)
on serum lipoprotein (a) [Lp(a)], apolipoprotein A 1 [Apo A1], and apolipoprotein B [ApoB] levels
and investigate whether the weight loss or adipokines may explain the changes in the
apolipoprotein levels.
Methods: A total of 83 morbidly obese subjects with an average duration of 24.8±13.7 months of
clinical obesity before LAGB were included in the analysis. Plasma apolipoprotein, leptin and
adiponectin concentration levels at baseline and 12 months post-surgery was measured.
Results: The subjects demonstrated a significant reduction in body mass index of 46.9 kg/ m2 at
baseline to 40.08 kg/ m2 (p<0.001), corresponding to 85.07 ± 22.29% of excess weight loss
(EWL). The mean adiponectin level increased significantly from 10.72 to 14.72 µg/ml (p=0.008) as
well as leptin level decreased from 36.88 to 26.90 ng/ml (p<0.001).
Additionally, a significant improvement in plasma triglycerides (p<0.001), high - density lipoprotein
cholesterol (p<0.001), apoA1 from 1.48 to 1.59 mmol/l (p<0.002), and rise of apoB 1.09 to 1.22
mmol/l were observed after LAGB. No significant difference was seen in plasma LDL cholesterol
(p=0.683) and Lp (a) level (p=0.736) post surgery.
Finally, only the changes in ApoB levels closely correlated with EWL % (r=0.237 p<0.031) and the
changes in leptine levels (r = 0.462 p < 0.0001).
Conclusions: weight loss in obese subjects may have beneficial effects on serum Apo A1
lipoprotein levels and adverse on serum ApoB. This effect on Apo B seems to be dependent on
the leptin changes observed during weight loss.
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HTE-DLP: An opportunity to improve the quality of prescribing of lipid-lowering therapy?
Abstract nr. 676
Author Zamora, Alberto, Internal Department, Hospital de Blanes, Blanes, Girona, Balnes, Spain
Co-author(s) - Carrion, Carme
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Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Dyslipidemia,LDL,Lipids,Therapy
HTE-DLP is an artificial intelligence software (CDSS) that performs a sequence of clinical
decisions including all lipids lowering therapy and shows specific recommendations for each
patient using efficiency, safety and cost criteria. It is based on European Guidelines for the
Management of Dyslipidaemia 2011.It is the first lipid-lowering therapy CDSS developed in Spain
and the first to be validated in Europe.
Methods
It was a cluster-randomized trial comparing standard prescriptions with HTE-DLP assistance,
conducted by 10 expert physicians (7 specialists and 3 general practitioners) in cardiovascular risk
management from five different hospitals and primary care centers in Catalonia (Spain). Each
physician was asked to recruit 10 patients. The physicians enrolled consecutive eligible patients
with high cardiovascular risk aged >18 years old with LDL-cholesterol (LDL-C) >100 mg/dl...
Included patients were randomly distributed into the intervention or control group by a computer
program. HTE-DLP was blocked automatically if a patient was assigned to the control group.
Physicians used HTE-DLP in the “real-clinic-world”. It was assessed the theoretical impact on the
frequency of coronary artery disease with the CASSANDRA-REGICOR methodology.
Researchers were asked to evaluate HTE-DLP with questionnaire QoE for applications in health.
Results
Use HTE-DLP meant additional lowering of LDL-C of 20.5%. When experts in vascular risk using
HTA-DLP number of high vascular risk patients reaching lipid targets of LDL-C <70 mg / dl
increased by 4.4 times. In general practitioners would increase 5.8 times. Use of HTE-DLP
reduced direct costs of lipid-lowering medication, 19% less per 1 mg of LDL-descended. The
widespread use in Spain of HTE-DLP would mean in 2020 a decrease in coronary heart disease
health costs between 4.7% and 6.4% (between 24 and 32 million Euros savings to the healthcare

system). Physicians expressed good agreement with the 1st HTE-DLP recommendation in 86.1%
of cases and use was described as comfortable in 85% of cases. Assessing users HTE-DLP by
Questionnaire QoE for applications in health was positive (3.89 / 5)
Conclusion
Using in clinical practice a specific CDSS it is possible to improve the management of dyslipidemia
with a decrease in coronary heart disease and lowering healthcare costs
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Intestinal inflammation alters the expression of HDL genes in human and mouse cells by different
mechanisms
Abstract nr. 677
Author Kardassis, Dimitris, University of Crete Medical School, Heraklion, Greece
Co-author(s) - Thymiakou, Efstathia
Topic The Pathogenesis of Atherosclerosis; Immunity, Inflammation, and the Endothelium
Keywords Animal model,Apolipoproteins,HDL,Inflammation
Chronic inflammation is a hallmark in a range of clinical disorders including rheumatoid arhtritis
and inflammatory bowel diseases (IBD). Patients with IBD have low levels of High Density
Lipoprotein (HDL), enhanced atherogenesis and increased levels of pro-inflammatory cytokines.
The aim of the present study was to investigate changes in the expression of intestinal genes that
could account for the above phenotypical characteristics of IBD. Caco-2 cells were used as an ex
vivo model. Treatment of Caco-2 cells with TNFα resulted in a significant decrease in the mRNA
levels of the APOA1, APOC3, APOA4 genes and Hepatocyte Nuclear Factor 4α (HNF4α). This
was associated with reduced recruitment of HNF4α to the respective promoters. The mRNA levels
of the nuclear receptor LXRα were decreased after a short treatment of Caco-2 with TNFα along
with one of its major target genes, the ATP Binding Cassette Transporter A1 (ABCA1).
Interestingly, TNFα treatment also reduced the binding of HNF4α to the LXRα promoter
suggesting that these two nuclear receptors may operate in the same transcriptional network in
enterocytes. We aimed to verify these findings in vivo by employing a widely-used animal model
for acute colitis which requires treatment of wild-type C57BL/6 mice with 3.5% Dextran Sodium
Sulfate (DSS) for 5 days. This treatment resulted in a dramatic increase in the expression of the
inflammatory genes Il1β, Il6, Tnfα and Mcp1 in the large intestine. In agreement with results in
Caco-2 cells, the expression of Hnf4α and its target genes Apoa1, Apoc3 and Apoa4 was
significantly reduced and so was the expression of Lxrα. Interestingly, the expression of the two
main targets of Lxrα, Abca1 and Abcg1, was not affected by the DSS treatment suggesting that
different mechanisms regulate the expression of these two HDL genes in human and mouse
intestinal cells. In conclusion, intestinal inflammation is associated with altered expression of many
genes involved in HDL metabolism including key transcriptional regulators in human and mouse
enterocytes by different mechanisms.
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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Perivascular adipose tissue modulates vascular reactivity in atherosclerosis of apolipoprotein Edeficient mice
Abstract nr. 678
Author Walker, Rachel Miss, University of Manchester, Manchester, United Kingdom
Co-author(s) - Austin, Clare Professor
Co-author(s) - Holt, Cathy Dr
Topic The Pathogenesis of Atherosclerosis; Immunity, Inflammation, and the Endothelium
Keywords Animal model,Atherosclerosis
Perivascular adipose tissue (PVAT) surrounds the majority of blood vessels and until recently
was not considered important in the pathogenesis of atherosclerosis. PVAT exerts anti-contractile
effects that are abolished in disease states, these effects could potentially modulate
atherosclerosis. The aims of this study were to determine the influence of PVAT, age, high fat diet
(HFD) and associated progression of atherosclerosis on isolated arterial reactivity.
Male ApoE-/- mice were fed a HFD or standard chow for 8, 16 or 26 weeks. Aortic atherosclerotic
lesion area was analysed by en face quantification with Oil Red O. Contractile responses of
thoracic aortae to cumulative doses of phenylephrine (1x10-10 - 3x10-5 M) or a maximal dose of
serotonin (1X10-5 M) were measured in PVAT intact or denuded vessels using myography.
Endothelial function was evaluated by relaxation to acetylcholine (1X10-5 M) on vessels preconstricted with phenylephrine (1X10-5 M).
Atherosclerosis was accelerated by high fat feeding in the ApoE-/- mice.PVAT significantly
increased vasoconstrictor responses to phenylephrine at the 8 and 16 week time-points in HFD
fed and age-matched controls (8 week chow: PVAT versus no PVAT P=0.006, n=12. 8 week HFD:
PVAT versus no PVAT, P=0.03, n=10, 16 week chow: PVAT versus no PVAT P=0.0001, n=11. 16
week HFD: PVAT versus no PVAT, P=0.004, n=9). PVAT exerted anti-contractile effects in the 26
week controls (PVAT versus no PVAT P=0.02, n=7). PVAT had no effect on vessel contractility in
the 26 week HFD group (HFD: PVAT versus no PVAT P=NS, n=9). Contractile responses to
serotonin were unaffected by atherosclerotic progression or the presence of PVAT. Endothelial
dysfunction was observed in the 26 week chow cohort however, this was not demonstrated in the
HFD groups. PVAT had no effect on aortic relaxation.
In summary, PVAT modulated the vasoconstrictor responses of aortic segments during
atherosclerotic disease progression in the ApoE-/- mouse. However, relaxation in response to an
endothelium-dependent dilator was not significantly altered by the presence of PVAT. These
findings may have important implications in the pathogenesis of atherosclerosis.
This research was funded by the British Heart Foundation.

Endothelial function in ApoE-/- mice of PVAT intact or denuded aortic rings A) standard chow B)
high fat diet One-way ANOVA n=6-8 *P<0.05, ** P<0.001
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LP (a) LEVEL IN PATIENTS WITH FAMILIAL HYPERCHOLESTEROLEMIA
Abstract nr. 679
Author Korneva , Victoria, Petrozavodsk state university, Petrozavodsk, Russian Federation
Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Apolipoproteins,Familial Hypercholesterolemia,Lipids
Aim: to analyze Lp(a) in patients with familial hypercholesterolemia (FH).
Materials and methods: 81 patients (48 women) with definite FH were examined (FH was
diagnosed by Dutch Lipid Clinic criteria). Mean age of patients was 39,1±0,4. We subdivided
patients in two groups: 1) with raise level of Lp (a)>0,3 - 34 patients (41,9%), mean age 44,5±0,5;
2) with normal level of Lp (a)<0,3 g/l (47 patients (58,1%); mean age 37,5±0,3). Lipid levels:
average total cholesterol in first group 8,2±0,4 mmol/l, in second – 7,9 ±0,3 mmol/l; LDL 5,2 ±0,1
mmol/l and 5,8±0,3 mmol/l relatively. Statistic analyze provide by «Byostat».
Results: The average level of Lp (a) in FH patients was 0,5±0,07, in FH patients older 18 1,2±0,05, in children of FH patients younger 5 years old - 0,03±0,01 and from 5 to 17 years 0,5±0,07 g/l. In the first group it was 13 patients under the 40 years (39,3%), in the second – 14
(29,7%), p<0,05. Quantity of patients younger 18 in both groups was equal: 2 (4,5%) and 2 (5,8%)
relatively. In the first group was 20 women (58,8%), in the second – 28 (59,6%). Frequency of
other atherosclerosis risk factors: arterial hypertension was diagnosed in 17 (50,8%) in first group
and 20 (42,6%) in second, p>0,05, obesity - in 12 (35,3%) and 15 (31,9%), smoking in 4 (11,8%)
and 4 (8,5%) relatively. In FH patients with high Lp(a) level ischemic heart disease (IHD) was
diagnosed in 32,4%, in the second group in 19,1%, p<0,05.Also frequency of myocardial infarction
(MI) in first group was 23,5% in comparison with 8,5% in the second group, p<0,05. MI in patients
under the 40 years were obtained only in the first group: one man (age 28 y. o.) and one woman
(29 y. o.).
Conclusions: Above normal Lp(a) level was in 41,9% FH patients and correlated with age. In FH
patients high Lp(a) level was associated with more frequency of IHD (1.7 times more) and MI (2.76
times more), while other atherosclerosis risk factors were the same in comparison with the FH
patients with normal Lp(a).
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Effects of Supra-Physiological Levothyroxine Dosages on Lipids, Lipoproteins and Liver
Parameters in Healthy Volunteers: A Randomized Controlled Crossover Study
Abstract nr. 680
Author Sjouke , Barbara, Academic Medical Center, Amsterdam, Netherlands
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Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Lipids,Lipoproteins,Metabolism,Therapy
Background: In a recent study conducted in euthyroid patients with familial hypercholesterolemia,
we observed that treatment with the liver specific thyroid hormone agonist eprotirome resulted in
significant increases in liver parameters. Moreover, a modest decrease in atherogenic lipids and
lipoproteins was observed. It is unknown whether the effects of eprotirome on liver parameters
were due to either a drug specific effect or induced ‘local hyperthyroidism’.
Purpose: To study the effects of ‘local hyperthyroidism’ induced by supra-physiological
levothyroxine dosages on liver parameters, plasma lipids and lipoproteins in healthy individuals.
Methods: We performed a post-hoc analysis of a single blind, randomized controlled crossover
trial, comprising two studies. In both, healthy volunteers received levothyroxine or no medication
for 14 days. In Study A, 16 individuals received 0.3 mg/day. In Study B, 12 individuals received
0.45 or 0.60 mg/day, depending on body weight. Lipids, lipoproteins and liver parameters were
measured at baseline and follow-up. To compare the changes from baseline between both study
periods, paired samples t-tests and Wilcoxon Signed Rank-tests were used where appropriate.
Results: After using levothyroxine, T3 levels increased from 1.99±0.31 to 2.61±0.49 nmol/L in all
participants in study A, and in Study B T3 levels increased from 2.3±0.36 to 3.8±0.49 nmol/L.
Decreases in total cholesterol (TC) levels (-11% and -15% in study A and B, respectively), lowdensity lipoprotein-cholesterol (LDL-C) (-13% and -17 %) and apolipoprotein B (ApoB) levels (-8%
and -16%) were observed after using levothyroxine, compared with the control period (change
from baseline: TC +6% and -4%, for study A and B respectively; LDL-C +6% and -5%; ApoB +4%
and -7%; p < 0.001 for all differences between study periods). Thyroid hormone excess did not
have a clinically significant effect on aspartate aminotransferase, alanine aminotransferase,
gamma glutamyltranspeptidase, alkaline phosphatase, total or conjugated bilirubin levels, in both
studies.
Conclusion: Administration of Supra-physiological thyroid hormone doses in healthy volunteers
does result in reductions in TC, LDL-C and ApoB levels but not in increased liver parameters. This
may suggest that the effects of eprotirome on liver parameters as previously reported were

compound specific rather than thyroid hormone-dependent.
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Myostatin underlies the association between abdominal aortic aneurysm development and
impaired renal function
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Background:Patients with large abdominal aortic aneurysms (AAAs) have a high prevalence of
undiagnosed moderate chronic kidney disease (CKD). Thus, moderate renal dysfunction may
contribute to atherosclerotic aortic wall deterioration and AAA formation.
Myostatin (Mstn), a TGF-β family member, inhibits muscle growth and sustains proinflammatory
and profibrotic processes. Mstn is increased in blood and skeletal muscle of CKD patients. To
date, the role of Mstn on atherosclerosis and AAA development is unknown.
We hypothesized that Mstn may represent a molecular link between CKD and AAA.
Methods and Results: The association between impaired renal function and AAA development
was examined in ten-week-old, male C57BL/6 mice infused with angiotensin II (AngII; 1000
ng/kg/min via osmotic mini-pump) for 28 days. Forty percent of AngII-infused mice developed
AAAs. Compared to untreated mice, Mstn immunopositivity was 8-fold higher in renal tubuli of
AngII-infused mice than in controls (p<0.05). Conversely, immunostaining for the antifibrotic factor,
KLF15, was 3 folds lower (p<0.05). AngII-treated aortas also exhibited higher Mstn protein
positivity (3 folds; p<0.05).
In human aortic specimens, Mstn mRNA was 8- and 3-fold higher, respectively, in AAA (N=8) and
non-aneurysmal advanced atherosclerosis lesions (NA-AA, N=3) than in areas of intimal
thickening (N=3) (p<0.05). Staining for Mstn protein was 10-fold higher in AAA (N=8) and NA-AA
(N=7) than normal aortas (N=2) (p<0.05). Mstn immunoreactivity co-localized with that for α-SMA,
CD45, and CCR2, suggesting that Mstn is predominantly expressed in vascular smooth muscle
cells (VSMCs) and leukocytes. Moreover, higher expression of Mstn was associated with reduced
levels of Smoothelin, a marker of VSMC differentiation.
In A7R5 VSMCs, 48-hour incubation with serum from AAA patients upregulated Mstn protein by 3

folds compared to age-matched control serum (p<0.05). In THP-1 monocytes, AAA serum induced
the differentiation into macrophages with 2-fold higher Mstn and a-SMA expression (p<0.01 vs.
control)
Conclusion: The study on mice revealed that kidneys and aorta express Mstn early during AAA
development. Human AAAs and NA-AA have increased Mstn at sites of leukocyte infiltration and
VSMCs phenotype transition. Circulating factors in AAA induce Mstn overexpression in VSMCs,
which loose their contractile function, and in macrophages, inducing a fibroblast-like differentiation.
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Evidence for a polygenic form of CAD manifesting with early cardiovascular events
Abstract nr. 682
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Background: Genome-wide association studies have identified common variants modestly
associated with coronary artery disease (CAD), which can be combined into genetic risk scores.
We hypothesized that some individuals with early, severe CAD would have scores at the high end
(>99th percentile) of the distribution, thus identifying polygenic CAD as a novel inherited form of
CAD.
Purpose: To determine the polygenic risk attributable to reported common variants in individuals
with early, severe CAD and identify potential cases of polygenic CAD.
Methods: All individuals of European descent who underwent cardiac catheterization at the
Hamilton Health Sciences Heart Investigation Unit between February and August 2014, had
angiography proven CAD and were under the age of 40 for men and 45 for women were
approached for participation in our study. Fourteen individuals consented to genetic analysis and
were genotyped using the HumanCoreExome BeadChip (Illumina) with ensuing 1000 Genomes
imputation. We calculated weighted genetic risk scores based on data from the
CARDIoGRAMplusC4D Consortium, first with 45 single nucleotide polymorphisms (SNPs)
reaching genome-wide significance (wGRS45) and subsequently with 144 SNPs associated with
CAD at a false discovery rate of 5% (wGRS144). Genetic risk scores were compared to a
distribution generated from the expected allele frequencies in the general population.
Findings: There was a significant enrichment in high wGRS45 and wGRS144 in the study
population (p=0.0006 and 0.003, respectively). Two individuals had a wGRS45 above the 99th
percentile of the expected distribution (p=0.008, Figure 1). The individual with the highest score
had higher than three-fold and five-fold increases in risk of CAD according to wGRS45 and
wGRS144 respectively. This male individual had a quadruple coronary artery bypass graft surgery
at age 38 and presented with a graft occlusion 12 years later. He had none of the traditional risk
factors for CAD before the first event. The genetic risk scores remained above the 99th percentile
after excluding SNPs in loci associated with known risk factors.
Conclusions: These results suggest the existence of a polygenic form of CAD which could
increase risk sufficiently to provoke premature events and emphasize the potential of genetic
information for CAD risk assessment.
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Frameshift mutation in the APOA5 gene causing hypertriglyceridemia in a Pakistani family:
management and considerations for cardiovascular risk
Abstract nr. 685
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Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Cardiovascular Disease,Dyslipidemia,Genetics,Triglycerides
Clinical problem: A 12-year-old boy of Pakistani origin was referred for hypertriglyceridemia (26
mmol/L) discovered during investigation for abdominal bloating. Eruptive xanthoma and lipemia
retinalis were present on physical examination. Parents are consanguineous and there is a family
history of premature cardiovascular disease in a paternal uncle who died at age 13 from sudden
death, a paternal aunt who died at age 60 from myocardial infarction and had earlier coronary
artery bypass graft surgery and a maternal uncle who had a myocardial infarction at age 50.
Purpose: Establish the genetic cause of the hypertriglyceridemia and determine optimal
management concerning triglycerides and cardiovascular risk.
Methods: First degree relatives were screened with fasting lipid profiles and both parents and one
sibling with hypertriglyceridemia were considered for genetic testing. Exome sequencing using the
Ion Proton System (Life Technologies) and confirmation of findings with Sanger sequencing were
performed in these four individuals. Additional lipid investigations including lipoprotein
electrophoresis were performed for the index case.
Findings: A homozygous frameshift mutation in the apolipoprotein A5 (APOA5) gene was found in
the index case (R143fs). Both parents and a hypertriglyceridemic sibling were heterozygous for
the same mutation (Figure 1). Additional lipid investigations in the index case included
lipoprotein(a) of < 50 mg/L and apolipoprotein B of 0.80 g/L. Lipoprotein electrophoresis showed
type V hyperlipoproteinemia. The patient did not respond to Bezafibrate therapy at optimal dose
(Table 1).
Conclusion: The cause of the hypertriglyceridemic phenotype in this family is a rare frameshift
mutation in the APOA5 gene. Functional variants in this gene have previously been associated
with hypertriglyceridemia and are thought to impair the abilities of APOA5 to enhance the
catabolism of triglyceride-rich lipoproteins and to inhibit the rate of production of very low-density
lipoproteins. One of these variants was shown to correlate with better response to fibrate therapy,
which does not seem to apply to the described mutation. Interestingly, non-synonymous mutations
in the APOA5 gene have also recently been associated with early myocardial infarction, the
mechanism possibly involving the accumulation of triglyceride-rich lipoproteins. This poses

interesting questions for the management of the young man and his family.
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Diagnosis and treatment of rare monogenic dyslipidaemias in children: case studies.
Abstract nr. 686
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Some monogenic lipid disorders (homozygous familial hypercholesterolaemia (homo FH)),
familial chylomicronaemia syndrome (FCS) and beta-sitosterolaemia are rarely diagnosed in
routine Lipid Clinics and are difficult to treat. We present a 3 clinical cases with these rare
dyslipidaemias.
Patient 1. S.I, 5 years old girl. Diagnosis: FCS, LPL defficiency? Patient had creamy serum from
birth, initial total cholesterol (TC) level 10.2 and triglycerides (Tg) (mmol/l) 21.1 mmol/l and 3
episodes of acute pancreatitis before admission to lipid clinic in may 2012. DNA test revealed LPL
defect (rs LPL: 118204061). Pts was treated with very low fat diet and nicotinic acid 2 gr, omega 3
fatty acids 2 gr and fenofibrate 145 mg a day. Over last 2 years lipids were well controlled with
averaged TC 4,25 and Tg 2,8 mmol/l, treatment was safe and well tolerated. To date S.I had no
episodes of pancreatitis.
Patient 2. I. V, 10 years old boy. Diagnosis:homo FH. On examination (2012): severe
xanthomatosis, carotid stenosis 50 % , signs of aortic stenosis (ultrasound), regurgitation grade I-II
in aortic valve. Pre-treatment lipids: (mmol/l): TC-20,8; Tg- 0,89;LDL-C- 19,9. DNA test: LDL-R
mutation: C68F and C270X/ He takes rosuvastatin 40 mg+ ezetemibe 10 mg/d with mean ontreatment LDL-C of 12.3 mmol/l. Slight blanching of xanthomata was observed.
Patient 3. Ya. F, 8 years old boy. Diagnosis: Beta-sitosterolaemia. Hypercholesterolaemia since 2
year old, with maximal TC 30 mmol/l. No xanthomatosis and no family history of
hypercholesterolaemia and CHD. Carotid ultrasound: stenosis 25% in right subclavial artery.
Baseline lipids (mmol/l):TC 8.88, LDL-C-7.20; HDL-C-1.2,Tg- 0.7. Serum campesterol -204;
sitosterol-344.8 mkmol/l (normal<3). DNA test: ABCG8: W361X (Prof Joep Defesche, AMC, the
Netherlands).Treatment: ezetimibe 10 mg/day. Last lipid test (july 2014):TC 4.5 mmol/l, LDL-C
2.91; HDL-C -1.1,TG - 1.01 mmol/l.AST/ALTCK are normal.
Conclusion. Rare monogenic dyslipidaemias may be efficiently diagnosed in Lipid Clinics based
on laboratory and clinical data, but DNA test is needed to confirm the diagnosis. Combination lipidlowering therapy is indicated long-life to prevent pancreatitis (FCS) and atherosclerotic disease
(homo FH and beta-sitosterolaemia).
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Cholesterol crystals activate the complement system to induce crystal phagocytosis and
inflammation
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Keywords Inflammation
Introduction
Cholesterol crystals (CC) are a hallmark of atherosclerotic lesions, and associated with early
atheroma development. Phagocytosis of CC leads to activation of intracellular immune receptors
and cytokine secretion that may contribute to plaque inflammation (Duewell et al. 2010). However,
important aspects of how phagocytes were induced to phagocytose CC, including the
phagocytosis receptor for CC, were not known. Activated complement proteins are also present in
atherosclerotic lesions (Vlaicu et al. 1985, Speidl et al. 2011), suggesting involvement in
inflammatory responses in atherosclerosis.
Methods
Complement activation by CC was detected by ELISA, measuring total complement complex
(TCC). Deposition of complement components TCC, C3c, C1q as well as IgM were measured on
CC after incubation in human plasma by flow cytometry. Phagocytosis of CC and surface
expression of complement receptor 3 (CR3) was measured by flow cytometry after incubation in
human whole blood. CC-induced cytokine secretion in human whole blood was measured by
multiplex.
Main findings
We found that CC were able to activate the complement system measured by an increase in TCC.
Complement components and IgM were found deposited on the CC surface after incubation in
human plasma. The deposition of complement components was repressed by complement
inhibition. The same complement inhibition reduced phagocytosis of CC as well as CC-induced
upregulation of CR3 on phagocytes and cytokine secretion.

Conclusions
We have investigated how CC activate complement (Samstad et al. 2014). The deposition of the
complement components on CC indicates an important role of the classical pathway in the CCinduced complement activation. IgMs on CC after incubation in human plasma points toward the
adsobtion of IgMs as the initiator of this complement activation. We showed that inhibiting
complement activation lead to decreased surface expression of the putative CC receptor CR3, as
well as decreased phagocytosis and subsequent cytokine secretion. Manipulating the complement
system may therefore be of interest in managing the inflammatory response in atherosclerotic
plaques.
Key words: Inflammation, cholesterol crystals, phagocytosis, complement system.
Financed by the Research Council of Norway through its Centres of Excellence funding scheme
and the Central Norway Regional Health Authority.
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Lomitapide decreased serum triglyceride levels in patient with familial chylomicronemia
Abstract nr. 688
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Topic Primary & Secondary prevention of CVD; Lifestyle Measures and Pharmacological
Intervention
Keywords Dyslipidemia,Therapy,Triglycerides
Background: Familial chylomicronemia (FC) is a rare genetic disorder due to a deficiency in
lipoprotein lipase (LPL), resulting in severe hypertriglyceridemia and recurrent episodes of acute
pancreatitis. Currently available therapies are ineffective in FC. Lomitapide, a microsomal
triglyceride transfer protein inhibitor, limits secretion into blood of chylomicrons and VLDL
particles, decreasing thus cholesterol and triglyceride levels. Lomitapide is approved for treatment
of homozygous familial hypercholesterolemia, but recently it has also been reported to effectively
reduce triglycerides in one patient with FC (Sacks, FM. JAMA 2014; 174: 443-446).
Case report: We report our experience of 9 months of lomitapide treatment in patient with FC. To
our knowledge, this is a second report of lomitapide use in this disease. Severe
hypertrigylceridemia has been discovered in this patient (now 56 year old) in his early adulthood.
Diagnosis of LPL deficiency has been established by genotyping and measurement of LPL
activity. He had four major attacks of acute pancreatitis and frequent episodes of abdominal pain.
Currently available lipid lowering drugs had little effect. With dietary and lifestyle therapy, his
triglycride levels varied between 25 - 45 mmol/l. Lomitapide was started at the dose of 5 mg/d and
it was well tolerated up to the dose of 20mg/d; higher dose was associated with diarrhea. With this
dose, triglycerides decreased to 15 - 25 mmol/l (see figure). Episodes of abdominal pain
disappeared during therapy. There was a mild increase in the liver tests (up to 3x ULN) during
therapy, other safety test remained normal.
Conclusions: Lomitapide effectively reduced serum triglyceride levels in a patient with FC. Our
results confirm the previously reported experience with lomitapide in this disease.
Funding support: Lomitapide was provided by Aegerion Pharmaceuticals, Inc. under
compassionate use program.
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Effects of LDL on T cell homeostasis and immune response
Abstract nr. 689
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Topic The Pathogenesis of Atherosclerosis; Immunity, Inflammation, and the Endothelium
Keywords Immunity,Inflammation,LDL,Metabolism
Atherosclerosis results from the inflammatory response against accumulated low density
lipoprotein (LDL) particles in the arterial wall. Reinforcing the innate immune response, T cells are
important mediators of the disease development through their recognition of ApoB100, the protein
component of LDL. T cell differentiation largely depends on the microenvironment to determine
their pro- or anti-inflammatory function. However, the effect of cholesterol and fatty acids delivered
through LDL particles on T cell activation and differentiation has not been investigated so far.
We found that polyclonal activation induces LDL receptor expression on T cells and that T cell
proliferation in serum-free culture medium is enhanced by supplementation with LDL particles in
vitro. Moreover, we demonstrate that LDL particles decreased the in vitro differentiation towards
pro-inflammatory IL-17 producing Th17 cells, whereas the anti-inflammatory regulatory T (Treg)
cell population, assessed by the expression of the Treg-specific transcription factor FoxP3, was
increased. The LDL-mediated FoxP3 up-regulation was comparable to the known Treg
differentiation factor TGF-b and the combination of both, LDL particles as well as TGF-b,
synergistically induced FoxP3 expression, thus indicating two distinct mechanisms. Furthermore,
effects of LDL particles on T cell differentiation persisted in LDL receptor deficient T cells,
demonstrating that T cell metabolism rather than the uptake of LDL particles affects the T cell
differentiation program. To assess the effect of LDL in vivo, we analyzed T cell subsets in nonatherosclerosis prone mice strains that were fed either western diet or chow diet for 4 weeks. We
observed enhanced FoxP3+ T cell populations in wildtype and FoxP3 reporter mice that received
western diet compared to chow diet. Thus, in non-inflammatory settings LDL particles may
contribute to increased Treg-mediated suppression due to the induction of FoxP3 in differentiating
T cells.
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The effect of type 2 diabetes on recurrent major cardiovascular events for patients with
symptomatic vascular disease at different locations
Abstract nr. 690
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Clinical problem: Patients with type 2 diabetes mellitus have a recently estimated loss of 6 life
years, mainly due to a high incidence of vascular disease. In patients with clinically manifest
vascular disease, type 2 diabetes increases the risk of recurrent major cardiovascular events
(MCVE). It is unknown whether the risk increase caused by type 2 diabetes differs across patients
with various locations of symptomatic vascular disease.
Purpose: Our aim is to quantify and compare the effect of type 2 diabetes on recurrent MCVE for
patients with symptomatic vascular disease at different locations.
Methods: 6,841 patients from the prospective Secondary Manifestations of ARTerial disease
(SMART) cohort study with clinically manifest vascular disease with (n=1155) and without
(n=5686) type 2 diabetes were followed between 1996 - 2013. Patients with a single symptomatic
vascular disease site were stratified according to disease location (cerebrovascular disease,
peripheral artery disease, abdominal aortic aneurysm or coronary artery disease). Patients with
symptomatic vascular disease at ≥2 vascular locations were classified as having polyvascular
disease. The effect of type 2 diabetes on recurrent MCVE was analyzed with Cox proportional
hazard models, stratified for location of vascular disease.
Main findings: Event rates were 9/100 person-years (PY) in cerebrovascular disease, 9/100 PY in
peripheral artery disease, 20/100 PY in those with an abdominal aortic aneurysm, 7/100 PY in
coronary artery disease and 21/100 PY in polyvascular disease. Type 2 diabetes increased the
risk of recurrent MCVE in patients with coronary artery disease (HR 1.67; 95%CI 1.25-2.21) and
seemed to increase the risk in patients with cerebrovascular disease (HR 1.36; 95%CI 0.90-2.07),
while being no risk factor in patients with polyvascular disease (HR 1.12; 95%CI 0.83-1.50).
Results for patients with peripheral artery disease (HR 1.42; 95%CI 0.79-2.56) or an abdominal
aortic aneurysm (HR 0.93; 95%CI 0.23-3.68) were inconclusive.
Conclusions: Type 2 diabetes increases the risk of recurrent MCVE in patients with coronary
artery disease, but there is no evidence for an association between type 2 diabetes and recurrent
MCVE in other patients with symptomatic vascular disease.
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Reduced Glomerular Filtration Rate Does Not Impair HDL Cholesterol Efflux Capacity: A Study in
Chronic Kidney Disease Patients
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Author Pedrelli , Matteo, AstraZeneca, Huddinge Stockholm, Sweden
Co-author(s) - Minniti , Mirko Enea
Co-author(s) - Dikkers , Arne
Co-author(s) - Gomaraschi , Monica
Co-author(s) - Qureshi , Abdul Rashid
Co-author(s) - Calabresi , Laura
Co-author(s) - Tietge , Uwe
Co-author(s) - Hurt-Camejo , Eva
Co-author(s) - Lindholm , Bengt
Co-author(s) - Stenvinkel , Peter
Co-author(s) - Parini , Paolo
Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Chronic Kidney Disease,HDL,Lipoproteins,Reverse Cholesterol Transport
Backgorund: Premature CVD is the main causes of death in patients with chronic kidney disease
(CKD). The risk for cardiovascular mortality markedly increase once the patient reaches a
glomerular filtration rate (GFR) ≤60 ml/min/1.73 m2. CKD subjects develop dyslipidemia
characterized by low plasma levels of apo-AI and high density lipoprotein (HDL) cholesterol,
decreased lecithin:cholesterol acyltransferase (LCAT) activity, and apparent HDL dysfunction.
Aim: To investigate HDL cholesterol efflux capacity (CEC) in CKD patients with a particular focus
on the different GFR.
Study design and methods: Age- and sex-matched subjects were divided into 3 groups according
to their GFR (ml/min/1.73 m2): a) >60 (n=20); b) ≤60 (n=10); c) ≤30 (n=49). All patients were naïve
for dialysis. Whole and apoB-depleted sera were tested as cholesterol acceptors in human THP-1derived macrophages (a model of total macrophage efflux), or in pathway-specific cell models for
aqueous diffusion (AD), SR-BI-, ABCA1-, and ABCG1- mediated efflux. HDL subpopulations were
characterized by 2D-gel electrophoresis.
Results: Total macrophage CEC of both whole and apoB-depleted serum was not changed among
all the 3 groups. We also quantified the specific contribution of the mechanisms involved in cell
cholesterol efflux. Serum CEC by AD was decreased in patients with GFR ≤30 compared to the
other 2 groups. Serum CEC by SR-BI did not differ between the groups, while apoB-depleted
serum from patients with GFR ≤30 had a decreased capacity to promote cholesterol efflux by SRBI compared to the other CKD groups. CEC by ABCG1 was not different between the groups.
Serum CEC by ABCA1 was increased in patients with GFR ≤30 compare to those with GFR>60.
Compared to patient with GFR>60, the apoB-depleted serum from the other CKD patient group
showed a higher capacity to accept cholesterol through ABCA1. In agreement with their CEC

profile, CKD patients with GFR ≤30 showed higher plasma levels of preβ-HDL.
Conclusions: In CKD patients serum and HDL capacity to promote cholesterol efflux from
macrophages does not seem to be compromised by the uremic milieu. This is possibly due to the
greater CEC via ABCA1 of circulating smaller preβ-HDL, which are increased in CKD patients with
low GFR.
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Up-regulation of plasmalogens attenuates atherosclerosis: A new therapeutic strategy
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Oxidative stress is a contributing factor to the progression of atherosclerosis. We observed that
circulating levels of plasmalogens (phospholipids with anti-oxidant properties) were negatively
associated with both stable and unstable coronary artery disease and with future cardiovascular
events. The modulation of plasmalogen concentration by oral administration of alkylglycerols
(precursor to plasmalogen synthesis) has been reported, but its effect on atherosclerosis has not
been investigated. We hypothesised that increasing the concentration of plasmalogen will
attenuate atherosclerosis progression. We aimed to assess the effect of plasmalogen enrichment
on atherosclerosis progression in murine models of atherosclerosis with differing levels of
oxidative stress.
Six-week old ApoE- and ApoE/GPx1-deficient mice (elevated oxidative stress model) were fed a
high-fat diet (HFD) with or without 2% batyl alcohol (BA, 18:0-alkylglycerol) for 12 weeks. Lipids of
plasma, lipoproteins, and heart were analysed using liquid chromatography electrospray
ionisation-mass spectrometry. Atherosclerotic plaques in the aorta were quantified via the en face
technique. Cross-sections of the aortic sinus were stained for plaques and immunostained for an
inflammatory marker, VCAM-1 and oxidative stress marker, nitrotyrosine
Supplementation of BA resulted in significant increases in the total plasmalogen concentration in
plasma, lipoproteins, and in heart (P<0.001 for both genotypes). Mice fed a HFD without BA
developed extensive atherosclerotic plaques throughout the aorta. This was reduced by 70% (P
<0.001) in the BA-treated mice for both genotypes. A significant reduction in plaque was also seen
in the aortic sinus of the treated ApoE/GPx1-deficient mice (-40%, P<0.01) however, the reduction
in the aortic sinus of the treated ApoE-deficient mice was not significant (-12%, P=0.18). Only the
BA-treated ApoE/GPx1-deficient mice showed a significant decrease VCAM-1 expression in the
aortic sinus (-28%, P<0.05) and in nitrotyrosine formation in the aorta (-78.3%, P<0.001).
Plasmalogen enrichment via BA supplementation attenuated atherosclerosis in ApoE- and
ApoE/GPx1-deficient mice, with a greater effect in the latter group. Supplementation with BA may

exert its greatest protective effect in environments of elevated oxidative stress as seen in the
ApoE/GPx1-deficient mice, particularly at atherosclerosis-prone sites (aortic sinus). Plasmalogen
enrichment may represent a viable therapeutic strategy to prevent atherosclerosis and reduce
cardiovascular disease risk.
Subdivision 5. Not applicable. Abstract matches with track d
Presentation Preference Oral presentation
Additional information

Cholesterol Ester Storage Disease: A Frequently Missed Diagnosis In Patients With Familial
Hypercholesterolemia of Unknown Genetic Cause?
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Background: Cholesteryl Ester Storage Disease (CESD) is caused by mutations in the LIPA
gene, encoding lysosomal acid lipase. Although patients with CESD are typically characterized by
hepatic cholesteryl ester accumulation, we recently identified homozygosity for LIPA mutations in
3 patients with a clinical diagnosis of familial hypercholesterolemia (FH).
Purpose: To establish the prevalence of LIPA mutations in patients with clinically defined FH
without mutations in LDLR, APOB, PCSK9 or LDLRAP.
Methods: We selected 284 patients with phenotypic FH, who were referred to the national FH DNA
diagnostic laboratory at the AMC, Amsterdam, the Netherlands and in whom no genetic basis for
their phenotype was found after sequencing of the LDLR, APOB, PCSK9 and LDLRAP genes. In
these patients, the LIPA gene was sequenced using Sanger sequencing. All variants were
assessed for pathogenicity using a literature search in PubMed and in silico prediction models
including SIFT, Polyphen2 and MutationTaster.
Findings: We included 217 adults and 67 children with a mean (± SD) age of 53.8±11.1 and
10.8±4.1, respectively. Mean LDL-C levels of adults and children were 7.8±1.3 mmol/L and
4.4±1.5 mmol/L. A total of 18 variants were identified of which 10 were previously described. Five
patients were found to be heterozygous carriers of a potentially pathogenic mutation; 2 patients
were carriers of c.683T>C in exon 7, encoding a phenylalanine to serine amino acid substitution
(F228S) that was predicted to be pathogenic by all in silico prediction models used; 2 patients
were carriers of the c.894G>A mutation in exon 8, and 1 patient was carrier of c.913T>A in exon 9,
causing a phenylalanine to isoleucine substitution (F305I) that was predicted to be potentially
pathogenic by polyphen2. No homozygous or compound heterozygous LIPA mutation carriers
were found.
Conclusions: No homozygosity or compound heterozygosity for LIPA mutations was found in
patients with FH of unknown origin, suggesting that CESD is not a frequently missed diagnosis in
these patients.
Funding: This study was financially supported by Synageva BioPharma.
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Relationship of serum vaspin level to HDL subfractions and paraoxonase-1 activity in non-diabetic
obese patients
Abstract nr. 695
Author Seres, Ildikó, Institute of Internal Medicine, Faculty of Medicine, University of Debrecen,
Deb, Debrecen, Hungary
Co-author(s) - Fülöp, Péter
Co-author(s) - Lőrincz, Hajnalka
Co-author(s) - Katona, Tímea
Co-author(s) - Harangi, Mariann
Co-author(s) - Paragh , György
Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Dyslipidemia,HDL,Obesity
Background: Vaspin is a recently identified adipokine produced predominantly by the white
adipose tissue. Human circulating vaspin was previously reported to possess potential insulinsensitizing properties. Also, a positive and independent association was found between vaspin
levels and carotid intima-media thickness; therefore, vaspin may have a potential role in the
development of atherosclerosis. On the other hand, obese individuals are prone to develop
atherosclerosis that is characterized by increased oxidative stress, in which HDL-associated
paraoxonase (PON1) was demonstrated to be preventive by hydrolysing lipid peroxides and
inhibiting LDL from oxidative modification. To date, the relationship between serum vaspin level
and paraoxonase-1 (PON1) activity has not been clarified.
Patients and methods: Fifty non-diabetic obese (BMI: 41.96±8.6 kg/m2) and thirty-eight normalweight healthy controls (BMI: 24.16±3.3 kg/m2) matched in age and gender were enrolled to our
study. Serum vaspin level was measured by ELISA, PON1 arylesterase activity was determined
spectrophotometrically. HDL subfractions were determined by the Lipoprint® System.
Results: Compared to controls, we detected the presence of low-grade inflammation (hsCRP:
obese 8.24 [3.2-13.09] vs. control 1.4 [0.5-2.46] mg/l; p<0.001) and atherogenic dyslipidemia in
the obese patients, while serum vaspin level and PON1 activity were similar in the two study
groups. In the obese subjects, the proportion of the large HDL subfraction was significantly lower
(p<0.001), while the proportion of small, dense HDL was significantly higher (p<0.001), compared
to healthy controls. Serum vaspin concentration showed a significant positive correlation with the
HDL-C level (r=0.3; p=0.039), with the proportion of small, dense HDL subfraction (r=0.37 p=0.03),
and with PON1 activity (r=0.245 p=0.028), respectively. Multiple regression analysis (backward
stepwise) indicated that PON1 activity is the independent predictor of vaspin level.
Conclusion: Vaspin was found to be related with HDL and HDL-associated antioxidant PON1
enzyme, indicating the protective anti-atherosclerotic effect of this adipokine. Therefore, vaspin
may serve as a useful early cardiovascular biomarker in obese patients.
Acknowledgement: This work is supported by a grant from the Hungarian Scientific Research

Fund (OTKA 84196) and by the TÁMOP-4.2.2.A-11/1/KONV-2012-0031 project. The TÁMOP
project is co-financed by the European Union and the European Social Fund.
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Importance of non-synonymous genetic variation in WRN on risk of ischemic vascular disease
and mortality in the general population
Abstract nr. 696
Author Christoffersen , Mette, Rigshospitalet, Copenhagen, Denmark
Co-author(s) - Frikke-Schmidt , Ruth
Co-author(s) - Nordestgaard , Børge G.
Co-author(s) - Tybjærg-Hansen , Anne
Topic Epidemiology of CVD; The Risk Factor Concept
Keywords Atherosclerosis,Cardiovascular Disease,Epidemiology,Genetics
AIM: Twin studies have shown that longevity is moderately heritable with 25% of the variation in
human lifespan being attributed to genetic factors. However, so far only the APOE gene has been
consistently associated with longevity. Werner syndrome is a serious form of premature aging
caused by severe truncating mutations in the WRN gene. Many clinical manifestations of the
Werner Syndrome resemble normal physiological aging, and cardiovascular disease is a frequent
cause of death in Werner syndrome patients. We hypothesized that non-synonymous genetic
variation in the WRN gene is associated with risk of ischemic vascular disease and longevity in the
general population.
METHODS: We genotyped all non-synonymous variants in WRN - which had previously been
reported in Caucasian populations with minor allele frequencies at or above 0.5% - in 10,250
individuals from the Copenhagen City Heart Study (CCHS) (Figure 1). Of these, 2,946 developed
ischemic vascular disease during up to 22 years of follow-up. Results were validated in the
Copenhagen General Population Study (CGPS, n=48,034) with 3,366 ischemic vascular events
during up to 10 years of follow-up.
RESULTS: A total of 11 non-synonymous and truncating genetic variants were identified in the
CCHS. For 3 variants indications of an association with risk of ischemic vascular disease or
longevity was seen in the CCHS or in the literature. None of these variants were however
consistently associated with risk of ischemic vascular disease or mortality in the CGPS or in the
combined study.
CONCLUSIONS: Non-synonymous genetic variation in WRN does not associate with clinically
relevant effects on risk of ischemic vascular disease or mortality in the general population. Thus,
although cardiovascular morbidity is one of the major clinical features in Werner syndrome
patients, genetic variation in WRN does not seem to contribute significantly to development of
cardiovascular disease in the general population.
FUNDING SOURCES: This study was funded by the Faculty of Health Sciences, University of
Copenhagen; the Lundbeck Foundation; the Research Fund at Rigshospitalet; and the Danish
Medical Research Council.
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Patients with familial hypercholesterolemia are characterized by presence of cardiovascular
disease at time of death
Abstract nr. 697
Author Krogh, Henriette Walaas, University of Oslo, Oslo, Norway
Co-author(s) - Mundal, Liv
Co-author(s) - Holven, Kirsten
Co-author(s) - Retterstøl, Kjetil
Topic Primary & Secondary prevention of CVD; Lifestyle Measures and Pharmacological
Intervention
Keywords Cardiovascular Disease,Familial Hypercholesterolemia
Aims: Familial hypercholesterolemia (FH) is associated with increased risk of premature
atherosclerosis and cardiovascular disease (CVD). The aim of this study was to investigate the
presence of CVD in a group of FH patients at time of death.
Methods and Results: We characterised the presence of CVD, lipid profile, medical treatment and
cause of death from the medical records of 79 deceased FH patients, who died in the time period
1989-2010. Mean age at first CVD event was 44 years and time of death was 60 years. CVD was
the registered cause of death in 50% of the deaths; however at time of death 89% of the FH
patients had established CVD and 69% had experienced one or more myocardial infarction. The
FH patients received statin treatment for an average of eight years prior to death. FH patients who
died at a younger age (mean age 51 years) were significantly younger at first CVD event
compared to FH patients who died at an older age (mean age 71 years, 40 versus 50 years, P
<0.001). More FH patients who died at a younger age received statin treatment compared to that
of the FH patients who died at an older age (98% versus 81%, P=0.038), however despite that
their last measured level of total cholesterol and low density lipoprotein cholesterol was
significantly higher in comparison with the older FH patients (7.3 versus 6.3 mmol/L, P=0.016, and
5.3 versus 4.4 mmol/L, P=0.033, respectively). There were more current smokers in the FH patient
group who died at a younger age compared to the patients who died at an older age (55% versus
10%, P=0.001). Interestingly, we found no significant differences in CVD presence, age at first
CVD event or age at time of death when dividing the group by gender.
Conclusion: The majority of FH patients are characterized by presence of CVD at time of death;
this underscores the severity of the disease and the need for early diagnosis and treatment.
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Regulation of lipid and carbohydrate metabolism by ligand-activated transcription factors during
metabolic syndrome development in the hypertensive ISIAH rat strain
Abstract nr. 698
Author Pivovarova, Elena N, Institute of Cytology and Genetics SB RAS, Novosibirsk, Russian
Federation
Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Animal model,Cardiovascular Disease,Diabetes,Dyslipidemia
It is known that the metabolic syndrome (MS) leads to serious cardiovascular disease which
continues to be the number one cause of mortality in industrial countries. According to the National
Cholesterol Education Program-Adult Treatment Panel III, the criteria of the metabolic syndrome
include three or more impairments: increase in blood triglycerides, decrease in blood HDL
cholesterol, hypertension, visceral obesity and increased blood glucose. The MS distribution is
growing catastrophically, but molecular mechanisms responsible for development of complex
impairments in MS still remain basically poorly investigated. A high percentage of MS morbidity
determines much attention to MS modeling, mechanisms of MS development, and new
approaches to MS treatment. The formation of complex MS symptoms suggests systemic
impairments in lipid and carbohydrate metabolism; it appears that these impairments should have
a common basis at the level of expression of appropriate genes. Expression of genes involved into
lipid and carbohydrate metabolism is regulated by various transcription factors, including
peroxisome proliferator-activated receptors (PPAR) (Lefebvre P. et all, 2006], liver X receptors
(LXR) (Herzog B. et all, 2007), pregnane X receptors (PXR), and constitutive androstane receptors
(CAR) (Moreau A. et all, 2008). In the hypertensive ISIAH rats compared with normotensive WAG
rats the signs of the metabolic syndrome developing, correlating with the altered functional activity
of ligand-activated transcription factors involved in lipid and carbohydrate metabolism were
detected (Pivovarova Е. N. et all, 2011). It was shown that fructose load (10 % fructose in the
drinking water for 10 weeks) leads to the increase in the level of triglycerides in the blood serum of
ISIAH rats. When comparing hypertensive ISIAH with two normotensive WAG and Wistar rat
strains it was found higher content of glucose in the blood of ISIAH rats. It demonstrates
relationship of high blood pressure, increased levels of glucose and increased levels of
triglycerides. Complex studies of regulatory mechanisms, signaling pathways, and transcription
targets for PPAR, LXR, PXR, and CAR may significantly help in better understanding of MS and
provide valuable information for development of appropriate pharmacological approaches to MS
therapy.
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Moroccan study among obese patients with or without metabolic syndrome: Nutritional survey and
biological parameters
Abstract nr. 700
Author Saïle, Rachid, Faculty of Sciences Ben M'Sik, Hassan II University, Casablanca, Morocco
Co-author(s) - Essiarab, Fadwa
Co-author(s) - Essadik, Rajaa
Co-author(s) - Hibbi, Nadia
Co-author(s) - Taki, Hassan
Co-author(s) - Souhaili, Hajar
Co-author(s) - Lebrazi, Halima
Co-author(s) - Derouiche, Abdelfettah
Co-author(s) - Kettani, Anass
Co-author(s) - Sabri, Maati
Topic Primary & Secondary prevention of CVD; Lifestyle Measures and Pharmacological
Intervention
Keywords Cardiovascular Disease,Dyslipidemia,Nutrition,Obesity
Introduction: Mediterranean diet reflects a typical culture and lifestyle proper to the
Mediterranean basin. However, Morocco has met an important nutritional transition for last years.
To better become aware of these changes, we realized a dietary survey in obese Moroccan
patients with or without metabolic syndrome (MS).
Patients and methods: We recruited 241 obese patients, mean-aged of 53.97± 10.50 years-old,
and divided them into two groups: without MS (Ob without MS, n= 29 men and 92 women) and
with MS (Ob with MS, n= 29 men and 91 women), matched for sex and age. MS has been defined
in accordance with NCEP-ATP III criteria. We also assessed the relationship between lipid
parameters, low grade inflammation and MS.
Results: Ob with MS’s diet was more caloric but poorer in polyunsaturated fatty acids (PUFA), in
vitamins B9 and E. Both groups consume meals which macronutrient compositions were similar.
The consumption of Retinol, Beta-carotene, Vitamin C and trace elements was higher in Ob with
MS than in those without MS, whereas consumption of cholesterol and fibers were not significantly
different.
In patients with MetS, lipoprotein profiles alterations and low grade inflammation were observed.
Lipid ratios were better predictors of cardiovascular risk than lipids alone because of their relative
associations with lipoproteins and apolipoproteins.
Conclusion: The present study showed that Moroccans have a rich diet, but poor in vitamins and
trace elements, the overall translating a little knowledge of foods and theirs nutritional benefits.
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Effect of 14 days experimental bed rest on plasma RBP4 and lipid profile in young and older
subjects, PANGeA study.
Abstract nr. 701
Author Dalla Nora, Edoardo, University of Ferrara, Ferrara, Italy
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Topic The Pathogenesis of Atherosclerosis; Immunity, Inflammation, and the Endothelium
Keywords Apolipoproteins,Elderly,Risk Factor,Triglycerides
Retinol binding protein 4 (RBP4) is a recently identified adipokines that may link obesity with
insulin resistance, type 2 diabetes and lipid metabolism. Some studies investigated the possible
role of exercise training on circulating RBP4, however nothing is known about the effect of
physical inactivity on RBP4 concentration.
The PANGeA group set a 14-day horizontal Bed Rest (BR) model to evaluate the effect of bed
confinement and following recovery (R) in young and older adults. In this study we evaluate the
effect of BR on RBP4 concentration and lipid profile.
Methods: 23 healthy male subjects were enrolled. They were divided in “YOUNG”(n=7; 18-25
years) and “OLDERS” (n=16; 55-65 years). Blood samples for biochemical analysis were collected
and body composition was assessed, by BIA, at baseline (BDC), after 14-day of bed rest (BR14)
and after 14-day of recovery (R14). All subjects followed a diet supplying 1.2 times the estimated
basal metabolic rate. RBP4 was measured with ELISA kit.
Results: At baseline (BDC) OLDERS and YOUNG showed similar BMI, glucose and insulin levels
while RBP4 concentration was significantly higher in OLDERS. OLDERS also showed higher
levels of cholesterol, LDL-cholesterol and triglycerides. At BDC RBP4 correlated with age, BMI,
total cholesterol and triglycerides levels but not with glucose or insulin.
At BR14, a significant decrease of BMI was observed in both OLDERS and YOUNG. Moreover,
OLDERS showed a significant cholesterol, LDL-colesterol and tryglicerides reduction. Conversely,
HDL-cholesterol was significantly reduced in YOUNG. After BR, RBP4 levels significantly
decreased in OLDERS; this reduction was significantly associated with the reduction of cholesterol
and triglycerides. In both groups, recovery was associated with a significant increase on RBP4
levels.
Conclusion: BR was associated with a reduction in BMI. This “catabolic state” was associated with

a significant decrease in RBP4, NEFA and triglycerides in OLDERS. Conversely YOUNG, who did
not show a decrease in RBP4, did not show this apparent lipid profile improvement and actually
showed decreased HDL-cholesterol. This data support a role of RBP4 in lipid metabolism and in
bed rest metabolic adaptation, especially in the elderly.
This study was supported by the Crossborder Cooperation Programme Italy-Slovenia 2007-2013.
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Specific clinics for follow-up in coronary artery disease
Abstract nr. 704
Author Kilic , Salih, ege university hospital, Izmir, Turkey
Co-author(s) - Simsek , Evrim
Co-author(s) - Soner , Hatice.K
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Topic Primary & Secondary prevention of CVD; Lifestyle Measures and Pharmacological
Intervention
Keywords Cardiovascular Disease,Therapy
Introduction:The beneficial effects of statin treatment in the early stages and maintenance
therapy of ST-elevation myocardial infarction (STEMI) has been shown in multiple studies. Recent
guidelines emphasize the importance of strict LDL-C control for secondary prevention in coronary
artery disease (CAD). Also, preventive guidelines focus on patient education and regular follow-up
in order to achieve target the recommended LDL-C levels of ≤70mg/dL in CAD.
Purpose:The aim of this study is to evaluate if there is a difference in achieving LDL-C goals as
recommended by guidelines ≤70mg/dL in STEMI patients in our tertiary center,by comparing
results of standard outpatient clinic follow-up and results of a single physician strategy with a more
constructed approach.
Methods:Consecutive 123 patients admitted between 2010–2014 with diagnosis of STEMI, treated
with thrombolytic therapy were included. Group-A consisted of 64 patients followed by standard
outpatient clinic and Group-B consisted of 59 patients, followed by a single physician.All patients
had at least three visits and patients were educated on lifestyle changes for CAD.
Results:The mean age was 55±10 (77% male) and median follow-up was 6,2 months.Age,
gender, diabetes, hypertension, hyperlipidemia, family history, renal failure, and LDL-C levels
(Group-A 124±35 mg/dL, Group-B 129±37 mg/dL) were similar in both groups. There was a
significant difference in last visit with regard to LDL-C levels and number of patients who reached
treatment goal between groups (Group-A 105±35mg/dL vs.Group-B 92±41mg/dL, P<0.01,Group-A
6/64,Group-B 20/59,P<0.01 respectively).There was a significant difference in terms of change in
the value of LDL-C between groups (Group A-10.2±34% vs. Group B -27±28%, P<0.01).
Discussion: Guidelines suggest intensive statin therapy in early and long-term follow-up of patient
with CAD. In-hospital early initiated intensive statin therapy is important for long term patient’s
compliance. However, interruption in drug use and difficulties in adapting to lifestyle changes are
common problems. Regular follow-up to maintain target LDL-C levels and patient education have
great importance. The importance of regular follow-up of CAD patients by a single physician with a
more constructed approach including the education of the patients in achieving target LDL-C

levels are demonstrated in this study.
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Medication compliance and lifestyle changes in secondary prevention of coronary artery disease
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Intervention
Keywords Prevention,Risk Factor,Risk stratification
Introduction: The incidence of CVD related deaths has decreased with the improvement of
primary and secondary prevention and disease awareness in developed countries but it is not yet
at the desired level. Life style changes and strict compliance to the treatment of risk factors are
very important for a long and healthy life.
Purpose: The prospective evaluation of the compliance to treatment and the effect of lifestyle
changes on CV risk factors including tobacco use, weight control, exercise, diet, blood lipid levels,
blood pressure in patients with ST-elevated myocardial infarction (STEMI).
Method: Consecutive 67 patients admitted between 01/02/2013–01/12/2014 with diagnosis of
STEMI who were treated with thrombolytic therapy were included. All patients underwent an
education program and had regular follow-ups, since first month of diagnosis and every three
months.
Results: Basal characteristics of the study population (mean age 55±10 years and 72% male,
mean fallow 9.5 months) are shown in the table. All patients were prescribed antiplatelet and statin
therapy at discharge. Rate of dual antiplatelet and statin usage were 98.5% and 100%
respectively in the first month and the ratio decreased to 95.3% for both in 6th month. There was a
decrease in LDL-C levels in sixth month when compared to baseline levels(92±39mg/dL p<0.01).
Arterial systolic and diastolic blood pressure was 120±17/72±13 mmHg at sixth month (p<0.01). At
6th month, 73% of patients stopped using tobacco and effective weight control, diet, and exercise
were achieved in 27%, 43%, and 31%, respectively.
Discussion: İntensive treatment and education of patients’ have prime of importance in the early
period including after discharge. This study showed that compliance to treatment was high in
patients with STEMI after 6-mohth follow-up early after MI. However, despite intensive efforts for
patient education, adaptation to lifestyle changes in the short term was not satisfactory. For the
implementation of lifestyle changes, more constructed and intensive education and more frequent
monitoring are needed.

Basal characteristic of the study population
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ATHEROGENIC INDEX OF PLASMA AND CARDIOVACULAR RISK IN MALNOURISHED
PATIENTS WITH CHRONIC KIDNEY DISEASE
Abstract nr. 706
Author ESSADIK, Rajaa, Casablanca, Morocco
Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Cardiovascular Disease,Chronic Kidney Disease,Dyslipidemia,Risk Factor
Background: Maintenance haemodialysis (HD) patients have a high prevalence of protein-energy
malnutrition and dyslipidemia, wich are strongly associated with cardiovascular disease (CVD) and
accelerated atherosclerosis. Our study aimed to investigate the relationship between malnutrition
and cardiovascular risk on chronic kidney disease through lipid ratios and atherogenic index of
plasma (AIP) in Moroccan HD patients.
Methods: This cross-sectional study involved 126 patients were recruited at the department of
Nephrology-dialysis-kidney transplantation UHC Ibn Rochd, Casablanca. Patients were divided in
3 groups: well nourished (group 1, n=26), moderately malnourished (group 2, n=60) and severely
malnourished (group 3, n=41). Biochemical tests including albumin, prealbumin, total cholesterol
(TC), triglyceride (TG), low-density lipoprotein cholesterol (LDL-C) and high-density lipoprotein
cholesterol (HDL-C) were performed. Then, we have assessed atherogenic indexes such as
TG/HDL-C ratio, TC/HDL-C ratio, LDL-C/HDL-C ratio, non HDL-C and AIP. The difference
between each mean value of lipid levels was assessed by ANOVA tests. Linear regression
analysis was performed to test associations between lipid ratios and predicted risk of developing a
CVD.
Results: The mean age of our patients was 44.81±14.00 years-old, with a duration of treatment of
12.07±6.23 years. According to biological data, we found 68% of HD patients had
hypoalbuminaemia and 70% had hypoprealbuminaemia. The most frequent lipid alteration
recorded was increased non-HDL-C (88%), decreased HDL-C (60%) and hypertriglyceridaemia
(35%). There was a significant difference in TG, HDL-C, LDL-C, and non-HDL-C and TC levels
between malnourished and well nourished HD patients. Lipid ratios in group 2 were significantly
higher than those in group1, while group 3 presented signiﬁcantly lower lipid ratios values
compared to group 1. We observed that 74% of malnourished patients were at high CV risk with
AIP>0,21 in comparison with well nourished (65%). Linear regression analyses shows that AIP
had a strong association with serum albumin and prealbumin (P<0.001). AIP was positively
associated with LDL-C, TC/HDL, LDL/HDL, non-HDL-C, non-HDL-C/ HDLC and TG/HDL
(P<0.0001 for all), but negatively with HDL-C (P<0.001).
Conclusion: Our study suggests that lipid ratios, especially AIP, may be useful tools for risk of
cardiovascular disease in malnourished HD patients.
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Impact of fasting Ramadan on ambulatory Blood Pressure Measurement in hypertensive patient
Abstract nr. 707
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Topic Primary & Secondary prevention of CVD; Lifestyle Measures and Pharmacological
Intervention
Keywords Blood pressure,Hypertension,Pharmacology
Introduction. Each year, millions of Muslims around the world do fasting, every day, during the
month of Ramadan, from sunrise to sunset .The changes in sleep patterns, and changes in the
medication schedule, may thus influence ambulatory blood pressure.
Methods. Prospective study includes 15 patients with hypertension (HT), who do fast for a month.
A first measurement of ambulatory blood pressure ABPM1 was conducted between D29-D10 of
Ramadan; a second ABPM2 between D20-D40 after Eid. This study was carried out by swapping
the morning time of antihypertensive drug intake by the breaking time of fast (sunset) and the night
intake by the shour (sunrise).
Results. Results are obtained from 15 patients (9 men and 6 women), mean age 48 ± 14 years,
mean HT duration of 8 ± 4 years. HT is treated with monotherapy in two patients, dual combination
therapy in 8 patients, combination of 3 drugs in two patients and 4 drugs in three patients. Four
patients have diabetes. The number of drug and dosage is kept constant throughout the study.
Mean office BP measurements performed before the implementation of the ABPM were
138±11/89±7 mmHg during Ramadan and 136±8/88±7 mmHg after Eid. 24h BP and daytime and
nighttime systolic and diastolic BP were significantly higher during the month of Ramadan, except
for systolic BP during the waking period that did not reach significance (Table 1). Systolic BP (mm
Hg) diastolic BP (mm Hg) after Ramadan.
Discussion. 24h BP and nighttime systolic; and 24h BP, daytime and nighttime diastolic BP were
significantly higher during the month of Ramadan. This can be explained by sleep disturbance and
diet differences commonly seen in this month, with in particular more salt and calories
consumption.
Conclusions. BP during the month of Ramadan is significantly higher compared to BP after the
month of Ramadan for the same therapeutic prescription if one switches the morning intake by
breaking fast time and the night intake by the shour (sunrise). This increase should be considered

in the therapeutic management of patients performing Ramadan.
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Plaque size is decreased but M1 macrophage polarization and rupture-related metalloproteinase
expression are maintained after deleting Th1-lymphocytes in ApoE-null mice.
Abstract nr. 709
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Topic The Pathogenesis of Atherosclerosis; Immunity, Inflammation, and the Endothelium
Keywords Atherosclerosis,Cardiovascular Disease,Immunity,Vulnerable Plaque
Background: Plaque rupture causes myocardial infarctions. We investigated whether deleting
Thelper1 (Th1) lymphocytes reduces atherosclerotic plaque growth and vulnerability to rupture by
inhibiting M1 macrophage activation causing reduced production of matrix degrading
metalloproteinases (MMPs) and increased tissue inhibitor of MMPs, TIMP3.
Methods & Results: We compared male atherosclerosis prone Apolipoprotein-E (ApoE) knockout
(EKO) mice with ApoE/T-bet double knockout (DKO) mice that lack Th1 lymphocytes. Mice were
fed a high fat diet (HFD, 12 weeks) or a normal chow diet (ND, 35 weeks). Transcript levels of
M1/M2 macrophage polarization markers, selected MMPs and TIMPs were measured by RTqPCR in macrophages isolated from subcutaneous granulomas (produced after 4 weeks HFD)
and in whole aortae (12 weeks HFD). Immunohistochemistry of aortic sinus (AS) and
brachiocephalic artery (BCA) plaques was conducted to quantify protein expression of the same
factors (after 12 weeks of HFD or 35weeks of ND).
Granuloma macrophages from DKO mice had less mRNA for the M1 marker iNOS than EKO mice
(69.3±10.3 vs 32.8±11.1 copies/ngRNA n=6-8), but the same levels of M2 markers (CD206,
arginase-1 and Ym-1), MMPs-2, 9, 12, 13, 14 and 19 or TIMPs-1 to 3. In whole aortae extracts
(n=8-9), no differences were observed. After 12 weeks of HFD, AS and BCA plaques (n=10-18)
were similarly sized between genotypes and had similar areas stained for iNOS, COX2, MMP12
and MMP14 protein levels. Interestingly, AS DKO plaques had more MMP-13, MMP14 and Arg-1
than EKO plaques (40.8±5.3 vs 20.4±2.6 % plaque area, n=11-12; 54.1±3.4 vs 42.4±3.6 %, n=1115; 5.6±2.3 vs 0.9±0.5 %, n=7-10; respectively). After 35 weeks of ND, DKO mice had smaller AS
and BCA plaques than EKO mice (in AS 97400±47600 vs 299000±30300 μm2, n=10-11 and in
BCA 18000±10400 vs 44900±11600 μm2, n=10-11) but there were no differences in the areas of
plaques stained for M1 or M2 markers, MMPs12, 13, 14, or TIMP3.
Conclusions: Deleting Th1 lymphocytes reduces plaque size but M1 polarization and expression of
several MMPs are either maintained or increased, which translates to only limited protection from
plaque rupture.
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Cyclosporin A-mediated dyslipidemia in the LDLr knockout mouse
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Cyclosporin A (CsA) is an immunosuppressant drug commonly used in organ transplant
recipients and auto-immune disorders. Long-term treatment with CsA is associated with
hyperlipidemia and an increased risk of cardiovascular disease. The mechanism(s) by which CsA
causes hyperlipidemia is unknown but are generally thought to be mediated via the Low Density
Lipoprotein Receptor (LDLr). However, the data supporting a role for LDLr are inconclusive. To
determine whether the LDLr plays a role in CsA-induced hyperlipidemia we examined the effect of
CsA in LDLr knockout (LDLr-/-) and wild type C57Bl6/J mice.
Female mice fed a chow diet were treated with 20 mg/kg/day CsA administered subcutaneously
by implantation of Alzet osmotic pumps for four weeks. Lipoprotein fractions were separated by
FPLC. Lipid levels were measured using commercial enzymatic kits. Specific lipid species were
determined by LC-MS/MS. Effect of CsA on hepatic genes involved in lipid metabolism were
investigated by real time PCR and Western Blot analysis. Hepatic VLDL production rates were
determined using Triton WR1339 and lipoprotein lipase (LPL) activity was determined before and
after heparin injection using a commercially available kit.
CsA treatment increased plasma cholesterol and triglyceride levels 2- and 1.6-fold respectively in
LDLr-/- mice, which was associated with increased plasma VLDL and LDL levels. No effect on
plasma lipids was observed in C57Bl6/J mice. Analysis of specific lipid species suggested
increased VLDL and LDL particle number. In addition small changes in some minor lipid species
contained within VLDL and LDL were observed. Although mRNA levels of several genes involved
in triglyceride synthesis were increased, protein levels of these genes were not altered. In vivo
hepatic VLDL secretion studies indicated CsA did not affect hepatic VLDL production/secretion.
CsA did however, inhibit plasma LPL activity in LDLr-/- mice.
In conclusion, CsA can induce hyperlipidemia independently of the LDLr. This is not mediated via
increased hepatic VLDL production. Inhibition of plasma LPL activity by CsA is likely to contribute

to CsA-induced hyperlipidemia. These data also suggest the possibility that the hyperlipidemic
effects of CsA may be more evident in patients with LDLr dysfunction.
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Differential effects of gliclazide and glibenclamide on the development of atherosclerosis in a
diabetic mouse model
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Recent studies suggest that several sulphonylureas (SU), but not gliclazide, are associated with
increased cardiovascular risk compared to other hypoglycaemic drugs. Only gliclazide has
antioxidant properties and other SU, such as glibenclamide, have a greater affinity for vascular
potassium channels, potentially impairing vascular relaxation. We studied the effects of gliclazide
and glibenclamide on the development of atherosclerosis in a diabetic atherosclerosis-prone
mouse model. To evaluate the effects of SU exposure in endothelial cells we also investigated the
effects of these drugs on gene transcription using microarray analyses.
Six-week old homozygous apo E-KO male mice were rendered diabetic using intraperitoneal
streptozotocin, 60 mg/kg. Only animals with blood glucose >15 mmol/l were studied. Animals were
randomized to receive either gliclazide 10mg/kg or glibenclamide 2mg/kg, added to drinking water.
After 20 weeks, the animals were euthanased and blood was collected for biochemical analyses.
Aortas were rapidly dissected and stained for measurement of plaque area. Photographs of the
stained aortas were digitized and evaluated using an image analysis system. For the gene
expression studies, primary HUVEC cells were exposed to 1µM of each compound for 24h. Gene
expression profiles were analyzed using Affymetrix GeneChip arrays. Gene lists were generated
using the following criteria: fold change >2 and p<0.05 (test vs. ctrl) and p >0.05 for the other drug.
The effects on atherosclerosis are shown in the table.
Despite similar HbA1C and cholesterol levels, glibenclamide treated mice had significantly more
aortic plaque area than untreated or gliclazide treated animals. A number of gene networks were
identified for both drugs. Their functional categories related primarily to molecular transport and
cell signalling. Analyses for upregulated genes showed an increased significance for gliclazide
over glibenclamide for canonical pathways relating to nitric oxide signalling in the cardiovascular
system.
We conclude that glibenclamide significantly accelerates diabetes associated atherosclerosis in
this model, whereas gliclazide is neutral. The drugs also differ in their effects on endothelial cell
gene expression. Given that both drugs are in widespread use in diabetic patients, the
mechanisms underlying these differences warrant further evaluation.
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ABCA1 modulates SAA turnover
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Background: Serum amyloid A (SAA) is a precursor protein of amyloid A, a component of
amyloid fibrils in secondary amyloidosis. SAA is secreted from hepatocytes during inflammation
and found as an HDL apolipoprotein in the plasma. ABCA1 is essential to maintain the plasma
HDL concentration. ABCA1 KO mice plasma lacks HDL even in inflammation and SAA can be
found in its VLDL/LDL fraction. ABCA1 KO mice hepatocytes secrete lipid-free SAA, which is
about 50 % of that in WT mice. However, both plasma SAA level and tissue amyloid deposition
are much more lower in ABCA1 KO mice. We hypothesized that SAA turnover rate is increased in
ABCA1 KO mice due to lacking in SAA lipidation.
Methods: WT and ABCA1 KO mice of both sexes, older than 4 months, were used in the
experiments. Acute inflammation and proximal tubular injury were induced by intraperitoneal
injection of LPS and Na maleate, respectively. Plasma and urine samples were obtained and
analyzed.
Results and discussion: Inhibition of reabsorption in the proximal tubule by Na maleate was
confirmed by the appearance of glucosuria in both WT and ABCA1 KO mice. Histological
examination revealed that about 20-30 % of proximal tubular cells were necrotic at 24 h after Na
maleate administration. When acute inflammation was induced, SAA levels were increased in both
genotype mice. However, the concentration of SAA in ABCA1 KO mice plasma was about 10% of
that in WT mice, as was reported previously. Agarose gel electrophoresis of plasma lipoprotein
detected induction of SAA-HDL in only WT mice. In this experimental condition, SAA in the urine
was detected only after Na maleate injection. The concentration of urinary SAA was in the same
range between WT and ABCA1 KO mice. These data indicated that Lower level of SAA in ABCA1
KO mice plasma is due to higher glomerular filtration rate of lipid-free HDL apolipoproteins. SAA
protein in ABCA1 KO mice plasma is more readily excreted into urine than that in WT mice, then
reabsorbed and degraded in the proximal tubular cells.
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Reverse cholesterol transport assessed using 3H-cholesterol nanoparticles is reduced in subjects
with ABCA1 and LCAT deficiency
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Aim: The ability to remove cholesterol from macrophages and transport it back to the liver is one
of the main atheroprotective functions of HDL; however no method exists to assess this HDL
function in vivo in humans. We had previously developed a macrophage-specific method to
assess reverse cholesterol transport (RCT) using nanoparticles containing radio-labeled
cholesterol. We present the preliminary results of a validation study in subjects carrying mutations
in ABCA1 and LCAT genes, encoding for key proteins of the RCT pathway.
Methods: Homozygous and heterozygous carriers and appropriately matched controls (1:2)
received 3H-cholesterol nanoparticles (3H-free cholesterol/albumin complexes) as i.v. bolus,
followed by blood collection. Tracer counts were assessed in plasma and, where possible, in nonHDL, and HDL fractions.
Results: The figure shows the tracer as % of injected counts and as % cholesterol ester (CE) in
plasma, in a patient with Tangier disease (A) and a patient with LCAT deficiency (B), and matched
controls. Tracer counts over time were markedly reduced in both patients as compared with
controls. Intermediate results were found in heterozygous subjects. Cholesterol esterification was
grossly absent in the LCAT deficient subject, but apparently normal in the subject with Tangier
disease.
Conclusions: ABCA1 and LCAT deficiency are associated with an impaired RCT. These
preliminary data support the use of 3H-cholesterol nanoparticles to measure macrophage RCT in
vivo in humans.
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Predictor for mismatch in the disease extent of coronary artery disease between computed
tomography coronary angiography and coronary angiography
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Keywords Imaging
Background and objectives: Computed tomography coronary angiography (CTA) is a useful tool
for the identification of coronary artery disease. However, as other diagnostic tools, it might give us
the information of overdiagnosed coronary artery disease or underdiagnosed one. The aim of this
study was to identify predictor for mismatch in the disease extent of coronary artery disease
between CTA and coronary angiography.Subjects and Methods: Data from 109 consecutive
patients who underwent CTA and coronary angiography with the suspicion for coronary artery
disease were analyzed. The extent of coronary vascular disease was classified as insignificant,
one, two and three-vessel disease in CTA and coronary angiography, respectively. Then, we
investigated the predictor for mismatch between those classifications judged by CTA and coronary
angiography.Results: There were 54 patients whose CTA and coronary angiography showed
discrepant results for the extent of coronary artery disease. Hypertension, dyslipidemia and
smoking did not show different prevalence between discrepant result group and concordant result
group. In addition, there were no differences in pulse wave velocity, ankle-brachial index and body
mass index in two groups. However, diabetic patient group and nondiabetic patient group reveal
the different discrepancy rate (70.5% and 35.4%, respectively : p<0.001). Conclusions: The
diabetic patients are more likely to show discrepant result for the extent of coronary artery disease
between CTA and coronary angiography. However, the other characteristics are less likely to
show discrepany.
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FMO3 Gene Loss-of-Function Variants Showed Lower HDL-C And Higher TG-rich HDL, But
Lower Coronary Stenosis Indices in Japanese
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High-fat foods is converted by intestinal bacteria and key enzyme flavin containing
monooxygenase 3 (FMO3) to trimethylamine N-oxide (TMAO), harmful metabolite for
cardiovascular disease (CVD). Recently, FMO3 has been recognized as a key molecule of reverse
cholesterol transport system regulating LXR independent of TMAO in mice model, but no enough
information in human. We investigated the effects of FMO3 loss-of-function variants in CVD highrisk population.
Methods: Coding regions of FMO3 gene were analyzed with high-resolution melting method
followed by direct sequencing in total of 506 patients (255 males, mean age of 58±13) suspected
CVD in our lipid clinic including 191 patients with genetically confirmed heterozygous familial
hypercholesterolemia (FH). Coronary stenosis index (CSI) was estimated with angiography in 203
patients (118 males, mean age of 59 ± 12). Fasting lipid profiles without lipid-lowering drugs by
ultracentrifugation, 75gOGTT, and other conventional coronary risk factors were analyzed.
Results: In FMO3 gene, 6% were heterozygotes of loss-of-function (LOF) variants (p.C197X,
p.R205C, or p.R500X) that showed no activity or reduced activity with previous in vitro study. LOF
carriers showed no differences in age, sex, BMI, TG, LDL-C, glucose tolerance, smoking, blood
pressure, eGFR, except for lower HDL-C (50±16 vs. 43±12 mg/dL, p<0.05) and higher HDLTG/apoAI ratio (0.12±0.06 vs. 0.16±0.10, p<0.01). In angiography, LOF carriers showed lower CSI
(14.8±11 vs. 7.3±6, p<0.05). In subgroup, CSI was lower in non-FH group (14.0±11 vs. 5.8±5, p
<0.05) even with lower HDL-C (51±17 vs. 42±11, p<0.05), but not significant in FH group. As HDLC showed significant negative correlation with CSI in total study group, we interpreted that FMO3
LOF variants should be atheroprotective in CVD high-risk group independent of low HDL-C levels.

Relatively high-rate of FMO3 LOF variants can be a part of background of lower rate of CAD
deaths in Japanese.
Conclusion: FMO3 gene LOF variant carriers showed less coronary atherosclerosis in CVD highrisk group despite of low HDL-C levels. We propose FMO3 as a new candidate to fight
atherosclerosis.
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Dietary flaxseed reduces circulating cholesterol beyond the effects of cholesterol lowering
medications in patients with peripheral artery disease.
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Nearly 67% of adults in the US with high cholesterol are unable to achieve normal levels despite
current treatments and lifestyle modifications. Improved nutrition may assist in cholesterol
lowering. Health Canada has released a Health Claim stating the cholesterol lowering benefits of
consuming ground flaxseed (FX). However, the effects of FX when cholesterol lowering
medications (CLMs) are also administered have not been investigated. Peripheral arterial disease
(PAD) is a condition associated with elevated cholesterol that often leads to cardiovascular
disease (CVD). The objective of our study was to determine if FX could lower circulating
cholesterol levels beyond the effects provided by CLMs in patients with pre-existing CVD. We
hypothesized that individuals consuming dietary FX would exhibit additional cholesterol lowering
benefits beyond those observed with CLMs alone. A clinical population with PAD consumed food
varieties containing either 30g of ground FX (N=58) or 30g of whole wheat placebo (PL, N=52)
daily for one-year. The FLAX-PAD Trial was a single center, prospective, double-blinded,
randomized controlled clinical trial (NCT00781950 at clinicaltrials.gov) involving 110 patients >40
years of age with PAD (ABI<0.9). At baseline, 74% of the patients were administered CLMs of
which 90% of these were statins. Fasted blood samples were collected at 0-, 1-, 6- and 12-months
and measured in the St. Boniface Hospital satellite laboratory. Following 12 months of consuming
30g/d FX+CLMs (N=36), LDL-cholesterol decreased by 8.5±3.0% compared to a 3.0±4.4%
increase in the PL+CLM subgroup (N=26) (P=0.030). In another subgroup administered only FX
(no CLMs) (n=11), preliminary findings showed a significant change after 6 months (-25.1±8.5%)
compared to 1 month values (1.0±4.9%) in the same group (P=0.014). We conclude that patients
adding 30g of ground FX to their diet does not interfere and can instead add to the cholesterollowering capacity of CLMs.
Supported by CIHR, Flax2015, Heart and Stroke Foundation of Canada, St. Boniface General
Hospital Foundation, ARDI and the Canola Council of Canada.
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Impact of arterial stiffness on acute gain and late loss after percutaneous coronary intervention
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Background and objectives: Increased arterial stiffness is an accepted cardiovascular risk factor.
However, the effect of arterial stiffness on the performance of percutaneous coronary intervention
(PCI) is not well known. The aim of this study was to evaluate the impact of arterial stiffness
measured by pulse wave velocity (PWV) on the relationship between acute gain and late loss after
PCI. Subjects and Methods: Data from 242 consecutive patients who underwent PCI using drug
eluting stents and pulse wave velocity study were analyzed. We divided the patients into two
groups which were higher PWV group (121 patients) and low PWV group (121 patients). Results:
Mean PWV, acute gain and late loss were 1675 ± 391 cm s(-1), 1.48 ± 0.55 mm and 0.13±
0.51mm. In higher PWV group, there was negative relationship between acute gain and late loss
(correlation coefficient = -0.224 ; p=0.014). However, there was no relationship in lower PWV
group between acute gain and late loss (correlation coefficient = -0.084 ; p=0.362) Conclusions: In
the patients of increased arterial stiffness, the larger acute gain we get, the smaller late loss we
encounter. However, this is not applicable to the patients of less arterial stiffness.
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PANCREATIC BETA-CELL DELETION OF ABCA1 AND ABCG1 PERTURBS GLUCOSE
METABOLISM AND INCREASES ADIPOSITY IN MICE DUE TO SUBOPTIMAL INSULIN
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Evidence suggests that pancreatic lipid accumulation causes β-cell dysfunction. Mice with β-cell
specific ABCA1 deletion and global knockout of ABCG1 have altered β-cell function However, as
mice with global deletion of ABCG1 also have low adipose tissue mass and do not become
glucose intolerant or insulin resistant, that study did not provide an insight into the specific impact
of β-cell dysfunction on glucose metabolism.
To investigate the effects of isolated β-cell-specific deletion of ABCA1 and ABCG1 on glucose
metabolism in mice, we generated β-cell specific knockout mice. Control and knockout mice had
comparable islet mass and insulin content. Knockout mice were markedly glucose intolerant (AUC
2649±230 vs 1539±189) and had reduced fasting insulin levels (0.67±0.18 vs 1.11±0.17 ng/mL).
Insulin levels increased 1.5 fold in response to a glucose challenge in control animals, while no
increase was observed in knockout animals. Both knockout and control animals were insulin
sensitive. Despite similar weight and food intake, knockout mice had a 28% increase in adiposity
and plasma IL-6 and MCP-1 levels were increased 3.5- and 5-fold, relative to the control animals.
Adipose accumulation was attenuated when insulin levels in knockout mice were returned to
normal by subcutaneously inserting osmotic pumps filled with Humulin R (31 U/mL) between 12
and 16 weeks of age (0.88±1.07% vs 4.03±1.09% increase in adiposity for insulin and PBS treated
animals, respectively).β-cell specific deletion of ABCA1 and ABCG1 in mice reduces insulin
secretion which in turn impairs glucose metabolism, alters body composition and increases
systemic inflammation.
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Advanced atherosclerotic plaques in intracranial arteries from asymptomatic patients are scarce.
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Rationale – Intracranial atherosclerosis is one of the main causes of ischemic stroke. However,
the characteristics of intracranial arteries and atherosclerosis have rarely been studied. Therefore,
we extensively studied the intracranial arterial vessel system, the so-called Circle of Willis (CoW)
for the occurrence, location and morphology of atherosclerosis and its vessel characteristics.
Methods – Sixty-seven CoWs from asymptomatic patients (mean age, 67.3 ± 12.5 years) were
collected at autopsy, of which a total of 1220 segments were collected from 22 distinct arterial
sites. Atherosclerotic lesions were classified according to a modified Virmani classification.
Hematoxilin-eosin and elastic von Gieson stainings were used to assess vessel and
atherosclerotic plaque characteristics such as the presence of an external elastic lamina (EEL),
elastin fibers in the media, and calcifications, which were analyzed semi-quantatively.
Results –We observed that 81% (n = 989) of the segments had atherosclerotic plaques of which
the majority were early lesions (66%, n = 808). Advanced plaques were mainly observed in large
arteries such as the internal carotid, middle cerebral, basilar and vertebral artery. Only 1% (n =12)
included complicated lesions of which 50% (n = 6) were intraplaque hemorrhages (IPH) and
associated with patients that had cardiovascular events in their clinical history. From the four
largest arteries were 77% (n = 85) of the vertebral artery (n = 111) segments most frequently
associated with a continuous EEL and 56% (n = 62) with a high elastin fiber content in the media.
Only 3% (n = 33) of the arteries contained calcifications, which were mostly observed in the VA
12% ( n= 13).
Conclusion – Taken together, our study of atherosclerotic- and vessel characteristics of the CoW
of asymptomatic patients shows that atherosclerosis in the CoW is mainly present in the 4 largest
vessels and defined by plaques with an early and stable phenotype, and a low calcific burden.
Furthermore, they frequently possess a continuous EEL and a high elastin content. In addition,
IPH in complicated lesions is a rare event.
Clinical relevance - By studying multiple arterial sites in the CoW we improved the current
understanding of intracranial atherosclerosis.
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Causes of Death in Homozygous and Heterozygous Familial Hypercholesterolemia Before and
After Statin Period
Abstract nr. 722
Author Mabuchi, Hiroshi, Graduate School of Medical Sciences, Kanazawa University, Kanazawa,
Japan
Co-author(s) - Nohara, Atsushi
Co-author(s) - Kawashiri, Masa-aki
Co-author(s) - Mori, Mika
Co-author(s) - Tada, Hayato
Co-author(s) - Nakanishi, Chiaki
Co-author(s) - Yamagishi, Masakazu
Co-author(s) - Yagi, Kunimasa
Co-author(s) - Inazu, Akihiro
Co-author(s) - Kobayashi, Junji
Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Epidemiology,Familial Hypercholesterolemia
Background and Purpose: Familial hypercholesterolemia (FH) is an autosomal dominant disease
producing severe hyper-LDL-cholesterolemia, which leads to premature atherosclerotic
cardiovascular disease (CVD). Worldwidely the estimated prevalence of heterozygous FH (heteroFH) is about 1/200 – 1/500 and approximately half of the untreated hetero-FH patients will develop
CVD before 60 years of age. Statins are highly effective in decreasing LDL-C levels in hetero- and
homo-FH patients and non-FH hyper-LDL-cholesterolemia. Our purpose is to estimate the effect of
statin therapy on the prognosis of the hetero- and homo-FH before launching statins in 1991
(before statin period) and after 1992 (after statin period).
Methods: Clinical and genetic diagnostic criteria of hetero- and homo-FH were described in our
previous articles. Final end point is the underlying causes of death estimated by ICD-10. The
death information was obtained from their family members and home doctors. The design of this
study has no control groups for ethical reasons.
Results: In our field of FH study, we collected 41 homo-FH and 1055 hetero-FH patients, and 14
homo-FH and 205 hetero-FH patients deceased during 1980-2014. In the homo-FH patients age
at entry was 34.4±18.7y.o., and age at death was 43.6±22.5y.o. Before statin period one homo-FH
died of leukemia, and after statin period one case died of leukemia, one case pancreas cancer
and one case interstitial pneumonia. Other 11 cases died of CVD. Without LDL-apheresis
treatment with statin alone improved lifespan of homo-FH patients from 28.4±12.7 to 58.7±20.0
yrs. For hetero-FH patients,108 patients deceased before statin period and 93 hetero-FH patients
after statin period. Among the deceased hetero-FH 67.3% died of CVD and 18 cases (8.8%) died
of stroke. Their ages at entry before and after statin period were 59.5±12.6 and 57.4±12.4,
respectively (n.s.) and the ages at death were 63.3±12.3 yrs and 75.9±12.4 yrs (p<0.0001). Death

of cancers was 13.0% before statin period, and 21.5% after statin period.
Summary and Conclusions: Causes of death in patients with hetero- and homo-FH were highly
associated with atherosclerotic CVD and statin therapy reduced death due to CVD and improved
life expectancy in both hetero- and homo-FH patients.
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Assessment of Urinary Cotinine and lipid profile as risk factors of cardiovascular morbidity in pan
masala containing tobacco (PMT) users
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Background: With the declining trends in the tobacco smoking, there is an increasing trend in the
use of Pan Masala containing tobacco (PMT) in the Indian subcontinent. But PMT as an important
cardiovascular (CV) risk factor has not been well studied. This study aims to find an association of
CV risk factors between PMT users and control group by correlating urinary cotinine with CV
morbidity.
Methods: On approval of the IERB we enrolled 130 PMT users and 70 non users as control group
in this community based comparative cross sectional study done in Dharan Municipality of Nepal
from July 2013 to June 2014. Participants of age groups 18-44 years who were using PMT for at
least six months, willing to take part and not having any self- reported acute, chronic illness,
alcoholics and any drug use were included in this study. Lipid-profile were measured by
commercially available standardized kit in COBAS c311 and cotinine was measured by a solid
phase competitive ELISA kits from Cal biotech, USA. Blood pressure, height and weight were
measured using standard protocol. For descriptive statistics mean, SD, median, interquartile
range, percentage were calculated. For inferential statistics, chi-square, Z-test was applied.
Results: Mean total cholesterol (TC), triglyceride (TG), low density lipoprotein (LDL) were found to
be significantly higher (p<0.001) in PMT users and high density lipoprotein (HDL) was lower than
control group. Median cotinine level were found to be higher in PMT users than control group
(p<0.001). Mean systolic, diastolic blood-pressure (SBP, DBP), lipid profile (TC, TG, LDL), quantity
of PMT were positively correlated with cotinine (r=0.458, 0.480, 0.523, 0.297, 0.500, p<0.001). In
multiple logistic regression model DBP, TC and Gender remained independently associated with
higher cotinine level.
Conclusion: Urinary cotinine level was positively correlated with lipid-profile parameters except
HDL-C and other risk-factors of CV-morbidity.
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The cholesterol content in pancreas correlates with insulin sensitivity
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Type-2 diabetes mellitus (T2DM) and metabolic syndrome (MS) are among the five strongest risk
factors for atherosclerosis and cardiovascular diseases. The ethiology of T2DM and MS is
multifactorial and numerous triggers are described in the literature. No doubt, aberrations in
glucose homeostasis play a central role with that respect. Genome wide association and
candidate gene studies have identified more that 50 loci associated with T2DM and MS. Glucose
stimulated insulin secretion (GSIS) is a primary mechanism of maintaining metabolic fuel
homeostasis and impaired GSIS is essentially the key to ß-cell failure and T2DM. For the proper
pancreatic ß-cell function the glucose sensor glucokinase (GK) is recognized to be rate limiting.
In the present investigation we searched for micro-RNA’s (miR’s) affecting the activity of GK. In
silico search actually revealed that miR-1/206 is a putative post-transcriptional regulator of GK.
Notably, the miR1/206-GK binding site is highly conserved among different species. Luciferase
reporter assays performed in COS-7 cells transfected with a p-MIR-REPORTER 3’UTR GK
construct revealed that miR-206 might be functional in affecting GK expression. In subsequent
experiments we investigated GSIS in control mice and in miR-206 knock-out mice and found that
the latter not only had a significantly improved GSIS but also a significantly better glucose
tolerance under normal chow – and even more so under high fat diet.
Since we found previously that miR-206 also affects LXR and the expression of ABC-transporters
we hypothesized that pancreatic cholesterol homeostasis might be another possible cause for our
observations. In fact we found that the ß-cell cholesterol content in miR206-KO mice was strikingly
lower than in control mice. This decrease in ß-cell cholesterol correlated with the enzyme activity
of GK.
We conclude that miR-206 knock-out has a positive effect on GISIS and on glucose tolerance.
This is mediated by improved glucose sensing by GK and a lower cholesterol content of
pancreatic islets particularly under high fat diet. If our studies can be confirmed to be operative in
humans, suppression of miR-206 will be a potential target to combat atherosclerosis and
cardiovascular diseases especially in cases that are triggered by T2DM and MS.
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Plasma Pentraxin 3 Levels and Severity of Coronary Artery Disease: an Angiographic
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Background: Pentraxin 3 (PTX3) is an acute inflammatory protein in the same family as Creactive proteins. We investigated the relationship between plasma PTX3 levels and the severity
of coronary artery disease (CAD).
Methods and Results: 160 consecutive patients (male: 124, mean age: 67±11) with CAD
symptoms were examined by coronary angiography (CAG). One who had > 50% luminal diameter
stenosis of at least one major coronary artery was defined as CAD. The severity of CAD was
defined as the sum of vessels (1vd, 2vds, 3vd). Ninety patients were diagnosed as acute coronary
syndrome (ACS), 79 as myocardial infarction (MI), 11 as unstable angina pectoris (UAP). Seventy
patients were diagnosed as non ACS, 28 as stable AP, and 42 as ischemic heart disease (IHD).
Plasma PTX3 levels were significantly higher in the ACS group than in the non ACS group
(3.27±2.57 ng/ml vs 2.18±1.30 ng/ml, p<0.001). And MI group had higher numeric value than IHD
(3.32±2.39 ng/ml vs 2.09±1.31 ng/ml, p0.005) and AP group (vs 2.31±1.29 ng/ml, p<0.005).
However there was no correlation with the severity of CAD (see figures attached).
Conclusions: Plasma PTX3 levels were significantly higher in ACS group, however it was not
associated with the severity of CAD assessed by angiography.
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APOA-I AS A VALUABLE INDICATOR OF CORONARY ARTERY DISEASE PROGRESS IN
AZOREAN SUBJECTS
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In the Azores Islands (Portugal) mortality from coronary artery disease (CAD), which major cause
is atherosclerosis (AT), doubles its rate comparatively to the rest of the country. For a deeper
insight on the causes of AT in this archipelago, we carried out a study involving Azorean subjects,
symptomatic and asymptomatic for CAD. Conventional risk factors for AT, as well as ApoA-I and
ApoB levels were evaluated in order to study their behavior along the progression of the disease.
A group of patients constituted by 175 individuals with CAD symptoms (mean age 56 ± 9; 68%
men) were submitted to coronary angiography and split into two groups: one formed by significantCAD individuals (defined as the presence of ≥50% stenosis in at least one major coronary vessel)
and the other by subjects with non-significant-CAD (less than 50% of narrowing of the coronary
arteries). A third group of 152 asymptomatic subjects for CAD and with no other chronic diseases
(mean age 50 ± 6; 62% men) constituted the controls. No significant differences among the 3
groups were found on the prevalence of obesity and smoking. Control subjects were younger
(12%, P<0.001) and exhibited a significantly lower prevalence of both hypertension and
dyslipidemia than patients. About 79% of significant-CAD and 60% of non-significant-CAD
subjects, as well as 16% of controls were medicated for dyslipidemia. However, the concentrations
of atherogenic lipids (LDL-C, non-HDL-C, and ApoB) were significantly higher in controls than in
patients. The opposite was found regarding the levels of HDL-C and ApoA-I (P<0.001), which
were both at the lower limit of the respective reference value in the significant-CAD group. No
significant differences in ApoB/ApoA-I ratio were observed among the 3 groups, but ApoB/ApoA-I
was 0.807 in controls. ApoA-I concentration decreased with the progression of disease, achieving
its lowest value (126 ± 16 mg/dL) in significant-CAD subjects with 91-100% stenosis of coronary
vessels. Results suggest that controls, albeit asymptomatic, are at a moderate risk of developing a
cardiovascular event. In patients, medication had no effect in HDL-C improving. Finally, ApoA-I
seems to be the only valuable parameter to monitor the progress of disease.
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Probucol-induced HDL lowering impairs atherosclerotic plaque stabilization and induces plaque
progression in APOE knockout mice post WT bone marrow transplantation
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Probucol is an effective anti-oxidant and HDL-lowering compound. Despite its HDL reducing
effects, probucol protects against the initiation of atherosclerosis, possibly by enhancing
macrophage reverse cholesterol transport. However, the effects of probucol on existing
atherosclerotic lesions are currently largely unknown. We aimed to study the probucol-induced
remodeling of existing lesions under conditions of extensive lipid lowering. Hereto, 14 weeks-old
female APOE knockout (KO) mice were transplanted with APOE positive wild type (WT) bone
marrow and fed either chow (n=16) or chow plus 0.025% probucol (n=18) for 9 weeks.
Reconstitution of APOE in bone marrow normalized hypercholesterolemia in both groups of
transplanted APOE KO mice. The chow-fed animals displayed 3-fold (p<0.005) lower total
cholesterol (TC) levels, while the values were 5-fold (p<0.005) lower in mice challenged with
probucol. This difference could be explained by significantly lower HDL cholesterol levels upon
probucol treatment (4.5-fold, p<0.05 vs chow). No progression of atherosclerotic lesions was
observed in the chow group at 9 weeks after transplantation (1.2x105 µm2 vs 1.0x105 µm2 at
baseline). The macrophage over collagen ratio was 3-fold (p<0.05) lower, indicative of more stable
lesions. In contrast, the probucol-treated mice did develop augmented atherosclerotic lesion sizes
[1.9-fold (p<0.005) vs baseline; 1.5-fold (p<0.01) vs chow]. Furthermore, the lesions displayed a
less stable phenotype compared to chow-fed animals, as evidenced by a 2-fold (p<0.05) higher
macrophage over collagen ratio. Lesion progression coincided with a 2-fold higher neutrophil over
lymphocyte ratio (NLR) in blood, indicating a more pro-inflammatory status in the group treated
with probucol. HDL is required for the steroidogenesis of immunosuppressive glucocorticoids like
corticosterone. In line, corticosterone levels were 30% (p<0.05) lower in the probucol-treated mice
versus chow-fed animals and explain the pro-inflammatory status.
In conclusion, although previous studies showed an athero-protective function for probucol, our
findings indicate that probucol has detrimental effects on existing atherosclerosis upon bone
marrow transplantation-induced normalization of hypercholesterolemia in APOE knockout mice.
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HDL and CER-001 Inverse-dose dependent inhibition of atherosclerotic plaque formation in apoE/- mice: Evidence of ABCA1 down-regulation
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CER-001 is a novel engineered HDL-mimetic comprised of recombinant human apoAI and
charged phospholipids that was designed to mimic the beneficial properties of nascent pre-ß HDL.
In this study, we have evaluated the dose-dependent regulation of ABCA1 expression in vitro and
in vivo in the presence of CER-001 and native HDL (HDL3).
CER-001 induced cholesterol efflux from J774 macrophages in a dose-dependent manner similar
to natural HDL. A strong down-regulation of the ATP-binding cassette A1 (ABCA1) transporter
mRNA (- 50 %) as well as the ABCA1 membrane protein expression (- 50%) was observed at
higher doses of CER-001 and HDL3 compared to non-lipidated apoA-I.
In vivo, in an apoE-/- mouse “flow cessation model,” the inhibition of atherosclerotic plaque burden
progression in response to a dose-range of every-other-day CER-001 or HDL in the presence of a
high-fat diet for two weeks was assessed. We observed a U-shaped dose-response curve:
inhibition of the plaque total cholesterol content increased with increasing doses of CER-001 or
HDL3 up to a maximum inhibition (- 51 %) at 5 mg/kg; however, as the dose was increased above
this threshold, a progressively less pronounced inhibition of progression was observed, reaching a
complete absence of inhibition of progression at doses of 20 mg/kg and over. ABCA1 protein
expression in the same atherosclerotic plaque was decreased by -45 % and -68 % at 50 mg/kg for
CER-001 and HDL respectively. Conversely, a -12% and 0 % decrease in ABCA1 protein
expression was observed at the 5 mg/kg dose for CER-001 and HDL respectively.
These data demonstrate that high doses of HDL and CER-001 are less effective at slowing
progression of atherosclerotic plaque in apoE-/- mice compared to lower doses, following a Ushaped dose-response curve. A potential mechanism for this phenomenon is supported by the
observation that high doses of HDL and CER-001 induce a rapid and strong down-regulation of

ABCA1 both in vitro and in vivo. In conclusion, maximally efficient HDL- or CER-001-mediated
cholesterol removal from atherosclerotic plaque is achieved by maximizing macrophage-mediated
efflux from the plaque while minimizing dose-dependent down-regulation of ABCA1 expression
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P2Y13 receptor agonist CER-209 decreases both atherosclerosis and liver steatosis in vivo
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Non-alcoholic fatty liver disease (NAFLD) and non-alcoholic steatohepatitis (NASH) are
components of the worldwide growing epidemic of obesity. One of the approaches to treat such a
disease is to control the associated hyperlipidemia. The use of statins as lipid-lowering agents
through regulation of cholesterol-LDL, is still under evaluation and randomized clinical trials of
adequate size and duration are required. Instead of attempting to reduce the LDL metabolic
pathway, an alternative, and perhaps more fruitful, approach to NASH would be to increase
elimination of cholesterol from the liver Reverse Lipid Transport (RLT), specifically by increasing
HDL metabolism. A therapeutic strategy of increasing bile acid and cholesterol elimination in the
liver through increased HDL trafficking had not previously been considered in the context of
NAFLD and NASH pathophysiologies. Indeed, we hypothesized that overall improvements in lipid
elimination by the liver (as previously observed with CER-209 treatment) could favorably impact
the fatty liver as well as the steato-hepatitis observed in patients.
We have recently described a new class of compounds (agonists of a hepatic protein-G-coupled
receptor P2Y13 receptor), which by enhancing the number of small HDL particles in mice have a
very strong impact in the development of the atherosclerotic plaque burden. The use of another
atherosclerotic model, the high-cholesterol diet rabbit model, allowed us to both confirm the effect
of CER-209 on atherosclerosis plaque but also by developing fatty liver to study the impact of the
P2Y13r agonist on to the NAFLD/NASH. Upon treatment, there was significant regression of the
atherosclerotic plaques in aorta (30 % decrease) of the agonist-treated animals as measured by
the cholesterol content of the entire artery. The HDL content of the treated animals showed a very
consistent increase of the small HDL particles, which leads to an increase of the efflux capacity of
the plasma from the treated animals. After initiation of CER-209 treatment, a significant decrease
in lipid content (cholesterol and triglycerides) of liver was observed. Liver histology further
demonstrated a significant decrease of the steatosis in the treated animals resulting in a trend
towards normalization of the liver physiology.
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Characteristics of Plaque Microstructures in Diabetic Patients Receiving Metformin: Frequency
Domain Optical Coherence Tomography Analysis
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Background: Despite anti-atherosclerotic medical therapies, diabetic patients still exhibit an
extensive and progressive atherosclerosis with a high prevalence of cardiovascular events.
Metformin is currently recommended as fist-line therapy for type 2 diabetes. It has been shown to
not only lower glucose level but also improve dyslipidemia and modulate inflammation. However,
the effect of metformin on atherosclerotic plaque has not been characterized. Frequency-optical
coherence tomography (FD-OCT) provides high-resolutional images of atherosclerotic plaques in
vivo. We sought to investigate features of non-culprit lipid plaques in patients treated with
metformin.
Methods: We analyzed 120 non-culprit lipid plaques in 128diabeticpatients with coronary artery
disease who underwent FD-OCT imaging within target vessel for percutaneous coronary
intervention. Study subjects were stratified into two groups according to the use of metformin. FDOCT derived plaque microstructures were compared.
Results: 34.6% (44/128) of study subjects received metformin. Patients treated with metformin
were more likely to be male (83.4% vs. 61.3%, p=0.01) and have a history of myocardial infarction
(55.5% vs. 23.5%, p=0.0009). FD-OCT demonstrated that patients receiving metformin exhibited
smaller lipid arc (142±60° vs. 167±76°, p=0.04) and lipid burden index (740°mm vs. 1234°mm,
p=0.03). No significant differences were observed with regard to fibrous cap thickness (108±57 vs.
93±47um, p=0.16), thin-cap fibroatheroma (33 vs. 38%, p=0.62), plaque rupture (11.1% vs. 7.3%,
p=0.52) and cholesterol crystals (25.0% vs. 30.8%, p=0.53). Multivariate analysis indicated
metformin use as a significant factor associated with smaller lipid burden index (p=0.04).
Conclusions: Metformin use was associated with smaller size of lipid pool in diabetic patients with
stable coronary artery disease. Our OCT findings might indicate the ability of metformin to stabilize
plaque, potentially leading to the prevention of future cardiovascular events.

Subdivision 3. Clinical Studies
Presentation Preference Oral presentation
Additional information

Comprehensive characterisation of the atheroprotective efficiency of modified dairy fats in the
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We assessed the athero-modulating effects of modified dairy fats in conditions promoting the
disease in the hamster model. A systems biology approach was implemented to reveal and
quantify the dietary fat-related components of the disease.
Three modified dairy fats (40% energy) were prepared from a regular butter (RB) either by mixing
with a plant oil mixture (VRB), by removing cholesterol alone and mixing with the plant oil mixture
(VLCB), or by combining cholesterol removing and whole saturated fatty acids reduction (LCSB).
A plant oil mixture (VM) along with the regular butter (RB) were used as control diets. The
atherosclerosis status was assessed from aortic cholesteryl-ester levels. The biological status of
each hamster at completion of the study was determined from a multiplatform analysis combining
conventional blood clinical chemistry and fatty acids analyses, a wide atherosclerosis-related
genes expression analysis in blood and liver, and untargeted metabolites profiling of biofluids.
The severity of atherosclerosis was higher in regular butter-fed hamsters compared with the other
four groups (P < 0.05). Among the technologically transformed test-fats, the decholesterolized and
de-saturized dairy fat (LCSB) appeared more protective towards atherosclerosis development.
Eighty-seven of the 1666 variables measured were found strongly associated with the disease. To
facilitate interpretation, the 87 variables were aggregated into 10 biological clusters and combined
into a multivariate predictive equation (PLS method), explaining 81% of the disease variability,
such as Predicted Atherogenicity = 0.108091*[dairy fat derived fatty acids] + 0.152669*[
endogenous derived fatty acids] - 0.0340185*[mitochondrion function] + 0.173429*[regul. Lipid
metabol. Trans.] - 0.0751566*[vitamin E metabolism] - 0.153142*[hemostasis] - 0.110269*[amino
acid metabolism] + 0.110269*[blood cholesterol related]+ 0.231903*[inflammation] - 0.00456344*[
miscellaneous & unidentified] + 4.06731. Using this equation, the biological cluster “regulation of
lipid transport and metabolism” appeared central in atherogenic development in relationship to
diets. The “vitamin E metabolism” cluster was the main driver of atheroprotection in the best
performing transformed dairy fat (LCSB diet).
In conditions that promote atherosclerosis, the impact of dairy fats on atherogenesis can be

greatly ameliorated by technological modifications. Our modelling approach allowed identifying
and quantifying the contribution of complex factors to atherogenic development upon each dietary
set up.
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Background: High-intensity statin therapy has been demonstrated to reduce cardiovascular
events. Stain-mediated plaque stabilization is considered as one of important mechanisms
contributing to better cardiovascular outcome. While high-dose rosuvastatin and atorvastatin are
currently recommend as high-intensity statin in patients with atherosclerotic cardiovascular
disease, the difference in their plaque stabilization effect remains to be fully evaluated. Frequencyoptical coherence tomography (FD-OCT) is a novel intravascular imaging modality to visualize
plaque microstructures in vivo. The current study compared FD-OCT derived plaque
microstructures in patients treated with high-dose rosuvastatin and atorvastatin.
Methods: 117 non-culprit lipid plaques in 134patients with coronary artery disease who received
high-dose rosuvastatin or atorvastatin were analyzed. FD-OCT imaging was conducted within
target vessel requiring percutaneous coronary intervention. Clinical demographics and FD-OCT
derived plaque microstructures were compared.
Results: The average dose of rosuvastatin and atorvastatin was 21.5 and 68.7 mg, respectively.
Patients treated with rosuvastatin were more likely to be obese (BMI; 34.4 vs. 29.5 kg/m2,
p=0.003), and have a history of hypertension (69 vs. 38%, p=0.03) and metabolic syndrome (91.6
vs. 48.2%, p-0.004). Lower levels of low-density lipoprotein cholesterol (75±17 vs. 91±35 mg/dl)
and total cholesterol (144±28 vs. 160±33 mg/dl) were observed in rosuvastatin group although
these comparisons failed to meet statistical significance (p=0.09 for both comparisons). On FDOCT imaging analysis, non-culprit lipid plaques in patients treated with rosuvastatin were less
likely to harbor microchannels (prevalence; 7 vs. 46%, p=0.02, multiple microchannels; 0 vs. 17%,
p=0.10) Even after adjusted for clinical demographics, rosuvastatin use was still significantly
associated with a lower prevalence of microchannels (p=0.03). While there was no significant
difference in fibrous cap thickness (124±73 vs. 109±71um, p=0.49), the maximum arc of lipid was
numerically smaller in patients treated with rosuvastatin (163±109 vs. 211±95°, p=0.08).
Conclusions: Two types ofhigh-intensity statins had different effect on plaque microstructures at

non-culprit lesions on FD-OCT imaging. This finding might highlight more favourable plaque
stabilization effect of high-dose rosuvastatin.
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Distinguishing hepatic steatosis from steatohepatitis by magnetic resonance imaging enhanced
with ultrasmall superparamagnetic particles of iron oxide
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Introduction and aim: Where simple fatty liver disease is a relatively benign disorder, nonalcoholic steatohepatitis (NASH) is characterized by a high rate of progression towards cirrhosis.
To date, non-invasive differentiation between simple steatosis and NASH is not possible.
Superparamagnetic iron-oxide (SPIO) enhanced MRI was promising for this purpose, but SPIOs
are no longer available. The aim of the present study was to 1) develop a protocol for the use of
ultrasmall superparamagnetic particles of iron-oxide enhanced MRI (USPIO-MRI) to diagnose
NASH, 2) evaluate whether hepatic USPIO uptake is decreased in NASH and 3) study the
diagnostic accuracy of USPIO-MRI to differentiate NASH from simple steatosis.
Methods: This study was approved by the local institutional review board. Quantitative R2* MRI
scans of the liver were performed at baseline and 72 hours after USPIO administration ( 3.6 mg/kg
lean body mass ferumoxytol ) in patients with biopsy-proven NASH (n=10), hepatic steatosis
without NASH (heterozygous familial hypobetalipoproteinemia, n=7) and healthy controls (n=10).
The hepatic USPIO uptake in the liver was quantified by the difference in R2* (ΔR2*) between the
post-contrast scan and the baseline scan. The hepatic fat fraction was calculated using MRI.
Results: Subjects with NASH had a significantly lower ΔR2* 72 hours after USPIO administration
compared to subjects with simple steatosis and healthy controls (respectively 39.3 ± 16.9 s-1, 60.1
±16.8 s-1 and 72.2 ±22.0 s-1). Hepatic fat fraction did not differ between subjects with NASH and
simple steatosis (respectively 19.7 ± 9.3% and 20.3 ± 8.2%). The area under the receiver
operating characteristics curve to distinguish NASH from simple steatosis was 0.84 (0.65 – 1.00).
Conclusion: USPIO -MRI is able to discriminate NASH from simple steatosis. Hence, USPIO -MRI
can be a promising tool in the noninvasive evaluation of NAFLD, both for diagnostic purposes and
the assessment of the efficacy of new treatment modalities in NASH.
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Polycystic ovary syndrome (PCOS) often is accompanied with metabolic and endocrine
dysfunctions which can be associated with future comorbidities such as diabetes, cardiovascular
disease, and endometrial cancer. Although a definitive link between PCOS and these chronic
illnesses has not been demonstrated, there is significant overlap in the clinical characteristics of
these disorders. Consequently, the issue of identifying and measuring potential conditions that
may be associated with PCOS is a priority and should be the standard of practice in its
management. Hiperhomocysteinemia has been shown as independent predictor of cardiovascular
events in patients with atherosclerosis. The aim of our study was to determinate levels of
homocysteine in woman with polycystic ovary syndrome compared with healthy woman. The
prospective research included 47 patients diagnosed with PCOS using Rotterdam criteria. The
control group was composed of 24 eumenorrheic women. The groups were matched according to
age (23.5 ± 5.5vs 25.5± 4.3; p=0, 5). Hormones concentration was measured and metabolic state
was assessed by, lipid profile; body mass index (BMI) and homeostatic model assessment
(HOMA). Blood samples were collected in early follicular phase. Total homocysteine was
measured using fluorescent immunoassay. Statistically significant differences in serum
concentration of homocysteine were observed between groups. Mean homocysteine level we
found as (10.3± 2.9 vs. 7.0±1.5) in PCOS and normal group respectively (p< 0.05). Women
diagnosed with PCOS had significantly higher BMI (26,3±6,9 vs 23,5±4,9 kg/m2; p<0,01). For
Macedonian population we found statistically significant increased homocysteine levels in woman
with PCOS. Although the mean homocysteine levels are within normal limits, there are significant
higher mean homocysteine concentrations between these two groups. Because an increased
concentration of total homocysteine has been shown as an independent risk factor for
cardiovascular alterations, it is essential in this group of woman are taken measures for early
prevention.
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Discordance analysis between LDL particle concentrations and LDL-C and ApoB values in type 2
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BACKGROUND: Type 2 diabetic subjects (T2DM) tend to present atherogenic dyslipidemia (AD),
characterized by high triglycerides, low HDL cholesterol (HDL-C) levels, and a preponderance of
small LDL particles. Moreover, both the number of LDL particles (LDL-P) assessed by NMR and
the apolipoprotein B (ApoB) values have been suggested to be better predictors of cardiovascular
risk than LDL cholesterol (LDL-C) in patients with high cardiometabolic risk.
METHODS: The associations between LDL-C, LDL-P, and ApoB values with carotid intima-media
thickness (IMT), an indiciator of anatomical atherosclerosis, were examined using a cohort of 323
with and without AD. The Liposcale test, a novel advanced lipoprotein test (ALT) based on 2D
diffusion-ordered 1H NMR spectroscopy (DOSY), was used to determine the size and particle
concentrations of the main lipoprotein classes, and the particle concnetrations of nine subclasses.
LDL-C and ApoB were measured using standard assays. Discordance analysis was used to study
the cases when the LDL-C, LDL-P, and ApoB measures were discordant on the basis of
popoulation percentiles. Statistical models were adjusted for age, gender, hypertension, smoking
status as well as for triglycerides and HDL concentrations.
RESULTS: VLDL particles were higher in T2DM subjects with AD, while medium HDL particles
and total HDL-C were decreased. Despite we found no difference in LDL-C levels, mean levels of
total LDL particles were higher in T2DM subjects with AD. We further analyzed the cases when
the LDL-C, ApoB, and LDL-P measures were discordant on the basis of population percentiles,
i.e., when LDL-C or ApoB were increased and LDL-P was normal and when LDL-P was increased
but LDL-C or ApoB were normal. For those individuals with discordant LDL-C, ApoB, and LDL-P
values, only LDL-P was associated with IMT (P=0,018 and P=0,038, respectively).
CONCLUSIONS: We used a novel NMR-based ALT that permitted a profound characterization of
AD in T2DM subjects. For individuals with discordant LDL-C, ApoB, and LDL-P values, the LDLattributable atherosclerotic risk was associated with LDL-P but not with LDL-C neither ApoB.

Discordance analysis between LDL-P and ApoB (left) and carotid IMT by tertiles of LDL-P (right).
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MicroRNA-200c plays a role in diabetes induced cardiac hypertrophy by modulating expression of
MKP-1
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Introduction: The mitogen-activated protein kinase phosphatases (MKP) catalyze the inactivation
of mitogen-activated protein kinases (MAPKs) and regulate their activity. MAPKs (ERK1/2, JNK,
and p38) are shown to be upregulated in Diabetic Cardiomyopathy (DCM). MKP-1 has been
reported to regulate activity of MAPKs in angiotensin II induced cardiac hypertrophy, however the
role of MKP-1 in diabetes induced cardiac hypertrophy is not known. microRNAs are small noncoding RNA known to play a central role in regulating gene expression. However, little is known
about the microRNAs regulating the expression of MKP-1 in cardiac hypertrophy. In present study,
we investigated the role of microRNAs regulating MKP-1 in diabetes induced cardiac hypertrophy.
Methodology: Type 2 diabetes was induced in male Wistar rats by low streptozotocin-high fat diet
combination. Cardiac hypertrophy was confirmed by increased cardiac expression of hypertrophic
markers (ANP and β-MHC) and by histopathology. MAPK activity was measured by
immunoblotting. MicroRNA targeting MKP-1 was identified using bioinformatics. Cardiac
microRNA and MKP-1 expression was estimated in diabetic hearts and in hyperglycemia (HG)
treated cardiomyocytes by qRT PCR. Effect of microRNA over expression and inhibition was
examined on HG induced cardiac hypertrophy using synthetic miR mimic and inhibitor in HG
treated cardiomyocytes.
Results: A significant increase in myocardial phosphorylated ERK, p38 and JNK was observed in
diabetic hearts and in HG treated cardiomyocytes (p<0.05). Myocardial expression of MKP-1 was
significantly decreased in diabetic group and in HG treated cardiomyocytes (p<0.05). miR-200c
was identified as miRNA targeting MKP-1 and its expression was significantly increased in both
diabetic rats and in HG treated rat cardiomyocytes (p<0.05). Inhibition of miR-200c induced
increased expression of MKP-1 and decreased expression of phosphorylated ERK, p38 and JNK
and attenuated cardiomyocyte hypertrophy in HG treated cardiomyocytes.
Conclusion: Our results suggest that miR-200c plays a role in diabetes induced cardiac
hypertrophy by modulating expression of MKP-1.
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ADVERSE DRUG REACTIONS TO HYPOLIPIDEMIC TREATMENT IN OUTPATIENTS
ADDRESSING A METABOLIC CENTER IN ITALY
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Introduction: It has been clearly established that lipid-lowering treatment reduce cardiovascular
events in high-risk patient populations; both investigational trial and clinical practice showed that
available drugs are generally well tolerated even if some safety concerns do exist with both monoand combination therapy. Common adverse drug reactions (ADRs) to hypolipidemic therapy are
relatively mild and often transient. Potentially more serious ADRs, partly dose-dependent, include
myopathy and increasing transaminase plasma levels; they generally resolve with stopping
treatment. Estimating ADR rates may result challenging in outpatients, because of differences
from clinical trial population (age, comorbidity) and the variety of symptoms and signs.
Patients and methods: We evaluated hypolipidemic drug side effects in a wide population of
dyslipidemic subjects (1932 individuals) which addressed our Metabolic Center in the last 24
months.
Results: Three hundred eightynine patients (20.1%) showed possible ADRs related to hypolipemic
drugs; 201 were female (53.7%, p = n.s.). Most of the ADRs were muscle-related (77.6%), ranging
from asymptomatic elevation of CPK (24.7%) to simple myalgias (48.3%) and myositis (4.1%);
there were also two cases of rhabdomyolisis (0.5%). Other less prevalent side effects were
gastrointestinal complaints (4.4%), liver abnormalities (7.5%), neurologic (2.1%) and allergic
reactions (4.9%). Side effects were more common with fat-soluble statin administration (46%).
ADR patients were older (60.9 ± 10.7 vs 54.9 ± 14.0, p<0.001), had higher BMI (28.2 ± 4.7 vs 27.4
± 4.7, p<0.01), more frequently diabetics (17.7% vs 14,3%, p<0,001), hypertensive (50.1% vs
34.1%, p<0,001), or affected by coronary heart disease (14.1% vs 7.3%, p<0,001), peripheral
vascular disease (42.7% vs 24.5%, p<0,001), non-alcoholic fatty liver disease (18.8% vs 11.7%,
p<0,001). Affected subjects showed higher cardiovascular risk, lower basal total cholesterol (227±

54 vs 235± 54 mg/dl, p<0.05) and LDL-cholesterol levels (138± 48 vs 146± 49 mg/dl, p<0.01).
Conclusions: Lipid lowering drugs, in particular HMG-CoA reductase inhibitors are rather well
tolerated in common clinical practice, but ADRs related to their usage are not so uncommon.
There is seemingly no difference between their prevalence in men and women but ADRs appear
to be more common in older people at higher cardiovascular risk.
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Effect of obesity and serum leptin levels on clopidogrel resistance
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Introduction: Platelet activation and aggregation play a crucial role after percutaneous coronary
intervention. Clopidogrel is a thienopyridine derivative that inhibits platelet aggregation by
blockade of platelet ADP P2Y12 receptor. Clopidogrel resistance can be described as the
persistent activity of clopidogrel receptor despite an adequate antiplatelet regime. Leptin is the
obesity gene product and its serum level increases with obesity. Platelets have leptin receptors on
their surfaces. Hyperleptinemia may induce ADP-mediated platelet aggregation. Therefore,
clopidogrel effect could be diminished by high serum leptin levels.
Aim: The aim of the study is to investigate relationship between clopidogrel resistance and obesity
and serum leptin levels
Methods: 100 patients who have undergone percutaneous coronary intervention for coronary
artery disease after their admission to hospital emergency department or cardiology clinic were
included. Patients’ serum leptin levels were compared between clopidogrel resistant and
responsive groups. Clopidogrel platelet inhibition level is measured by the Verify Now © P2Y12
system. Patients whose Platelet Reactivity Unit (PRU) level ≥ 240 were accepted resistant to
clopidogrel, while PRU <240 ones were evaluated as responsive to clopidogrel. In addition, leptin
levels ≥ 15 ng / ml was considered to be hyperleptinemia. Body mass indexes (BMI) of patients
were also evaluated, BMI of 30 kg/m2 or greater was accepted as obese.
Results: In our study, 37 % of patients are classified as clopidogrel resistant. Serum leptin levels
are 8,03 ± 7,27 in patients with clopidogrel resistance, while 5,48 ± 5,82 are measured in
clopidogrel responsive ones. However, this difference did not reach the level of statistical
significance.(p = 0.116 ) Clopidogrel resistance is significantly more in hyperleptinemic patients.
(72.7% vs 32.6%, p= 0.017) PRU value was also higher in in hyperleptinemic patients, statistically
significant relationship was found. (292.18±70.11 vs 208.76±66.98, p= 0.001). Hyperleptinemia
increases the likelihood of clopidogrel resistance 4.532 times. Similarly, in patients with BMI> 30,
statistically significant greater number of clopidogrel resistance was observed. ( p=0.015 )
Conclusion: Clopidogrel resistance is seen more in obese and hyperleptinemic patients.
Increasing the dose of clopidogrel should be considered in this group.
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Trib1 deficient mice show increased insulin sensitivity and resistance to diet-induced obesity
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Genome-wide association studies identified a novel locus near the gene TRIB1 to be associated
with plasma lipids and the risk of CHD. We recently demonstrated that Trib1 deficiency (Trib1-/-) in
mice on chow diet increases hepatic lipogenesis and VLDL production, leading to significant
elevations of plasma cholesterol and triglycerides. In the present study, we aimed to investigate
whether Trib1 is also involved in regulating energy homeostasis and might therefore fulfill
additional functions in metabolism.
Trib1-/- mice and littermate controls were fed a high fat diet (60% kcal/fat) for 16 weeks with
weekly recording of body weight. NMR measurements of body composition, intraperitoneal
glucose and insulin tolerance tests were performed. Food intake, energy expenditure and activity
were analyzed in metabolic cages and euglycemic-hyperinsulinemic clamp experiments were
carried out. In addition, TRIB1 mRNA expression was determined in human white adipose tissue
samples (n=627) and correlated with clinical phenotypes and metabolic markers.
Trib1-/- mice on high-fat diet remained significantly lighter and displayed a markedly lower body fat
mass than controls. Concomitantly, we observed better glycemic control in Trib1-/- mice, as
determined by glucose tolerance- and insulin tolerance assays. Trib1-/- mice also required a
higher clamped glucose infusion rate to maintain an euglycemic state, corroborating an enhanced
whole-body insulin action. While we did not observe differences in body temperature or less food
intake, voluntary physical activity was decreased in Trib1-/- mice. Our findings in Trib1-/- mice
correlated well with data obtained in human adipose tissue, where higher TRIB1 mRNA
expression was associated with increased body weight and percentage of body fat, as well as
increased HbA1c levels.
Our data strongly indicate that Trib1 contributes to multiple metabolic pathways involved in the
regulation of whole body energy homeostasis in mice. Trib1 regulates, by yet unknown
mechanisms, body weight as well as glucose and lipid metabolism in mice and humans. Further
analyses are needed to reveal details on Trib1 mediated effects and to determine the underlying
molecular mechanisms of Trib1 in energy metabolism.
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Effect of quantity of physical inactivity of elderly people with hemiplegia on paralysis limb pulse
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Abstract nr. 743
Author Kimura, Akira, Gunma PAZ College, Gunma, Japan
Co-author(s) - Tajima, MIkiya
Topic Primary & Secondary prevention of CVD; Lifestyle Measures and Pharmacological
Intervention
Keywords Cardiovascular Disease,Elderly,Lifestyle,Prevention
Purpose:
Determine an association between physical quantity of inactivity estimate and pulse wave velocity
by wearable camera in elderly people with hemiplegia.
Subject and method:
The subject was Elderly post stroke person who has received care with Long-Term Care Health
Facility over three years or more (n=6). (Mean82years old, BW 47kg).Participation criteria.
Physical activity a day must maintain 1200-1400Kcal. Independently standing. The research
design was a crossing study.
The method measures posture and a working hour from the image which did capture in wearable
camera (Lecora, kingjimu, Japan). To measure the exercise intensity calibrated from posture and
the combination of the working hour.
To extrapolate, it to the algorithm using this variable and infer physical active mass.
We measured pulse wave conduction velocity at the same time.
Analysis:We examined regression models as a response variable as a fixed factor in PIA and a
sleep in paralysis limb brachial - ankle PWV.
Results:
Mean PA and standard deviation (Kcal) 1130+-115. PWV paralysis side 1805+-254, PWV nonparalysis side 1666+-142.
ABI paralysis side 1.04+-0.029, ABI non-paralysis side 1.01+-0.16.
PredictivepalysisPWV =-0.7665 (β) +2,665 (e). β (p=0.02), DW = 3.47, (R2 = 0.99).
The PWV level of subjects of this study showed a high value in the paralysis side, and the
paralysis side showed the results similar to many reports that it was to high level.
PWV of the Japanese healthy subject of the same age is considered to be 1,595+-300cm/s. There
were no persons who surpassed this PWV.
It is important that we visualize physical active mass necessary to make bionomics maintained at
the same time to protect a systemic blood vessel of the single paralytic.
It is important that arterial sclerosis index and association of the ADL were found.
Conclusions:
It was found that physical active mass by wearable camera in elderly people with hemiplegia and
the brachial - ankle pulse wave velocity of the paralysis side had a negative straight line

relationship.
In elderly people with hemiplegia, it is important that we secure physical active mass being aware
of arterial sclerosis to prevent the exacerbation of the vascular function.

Relationship between predict PWV palysis and
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Two prevalent mutations (2542delG and Q378X) in the ATP-binding cassette transporters ABCC6
gene in Japanese patients with pseudoxanthoma elasticum (PXE)
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Background: Pseudoxanthome elasticum (PXE), the cause of which is the mutations in the
ABCC6 gene, is inherited connective tissue disease specific to skin, ocular-, and cardiovascular
system. Little is known about the genetic background of Japanese patients with PXE due to rarity
of this disease.
Methods: PXE was suspected in the patients with characteristic skin and ocular findings and the
diagnosis of PXE was established by typical pathohistological findings on the biopsied skin
specimen. Direct sequencing of all 31 exons and flanking introns of ABCC6 gene was performed
after SSCP and MLPA screening in 23 Japanese patients (male: 7, mean age: 48 years old) with
PXE.
Results: Eight different mutations were identified in 38 alleles out of total 46 alleles. The most
common mutation was one base deletion in exon 19 (2542 delG), which was found in 16 out of 46
alleles (35%). Nonsense mutation in exon 9 (Q378X) was found in 8 out of 46 alleles (17%). Four
other missense mutations were found in exon 10 (R419Q; 2 alleles), exon 26 (R1221C; 1 allele),
R1235W; 2 alleles), and exon 29 (R1357W; 2 alleles) –of these R419Q was novel. Small deletions
including exon 1 and 4 (6 alleles) and one entire deletion of ABCC6 gene (1 allele) were also
found. We have found neither R1141X nor ABCC6_del23-29 mutations, which have been reported
to be highly frequent in Caucasian population. No significant correlation could be established
between the clinical manifestations and disease-causing mutations in our Japanese PXE patients.
Conclusions: We identified 8 different mutations in the ABCC6 gene, which could explain 82.6% in
our PXE cohort. We have already reported pleliminary results of two prevalent mutations
(2542delG and Q378X) in 16 PXE patients in 2003 (Atherosclerosis Supplements 2003;4:138).
This time we conducted the study in a larger cohort and cofirm the previous result.Further
investigations for a nation-wide survey of Japanese patients with PXE are needed to confirm our
results.
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A mathematical model of the beta-adrenergic signaling alterations in mouse ventricular myocytes
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Coronary atherosclerosis has been suggested to cause myocardial infarction (MI) or arrhythmia.
These diseases are associated with reduced cardiac contractility due to the alteration of βadrenergic signaling.
The purpose of present study was to develop a mathematical model of mouse ventricular myocyte
to understand β-adrenergic signaling pathway that underlie the altered electrophysiological
properties associated with MI.
Our simulations show that the alterations of the Ca2+-independent transient outward K current, the
L-type Ca2+ current and Na-K pump current could result in the change of the action potential
duration, a well-known experimental finding. In addition, the model demonstrates that the slowed
reactivation kinetics of these currents in MI myocytes can account for the alteration of the action
potential duration, and that the decreased Na-K pump current results in a small depolarization in
the resting membrane potential. Furthermore, these all changes were close related to the
alteration of β-adrenergic signaling in MI and to contribute to abnormal intracellular Ca2+
homeostasis.
Our simulation results provide novel information and integrative insights concerning plausible βadrenergic signaling mechanisms for the observed changes in cardiac electrophysiology and
excitation-contraction coupling in mouse ventricular myocytes in the setting of MI.
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Diiodothyronines reduce triglyceride content and activate insulin signalling in human primary
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The liver is a central organ in the control of lipid homeostasis, and pathological changes in liver
functionality contribute to the onset of metabolic diseases. Thyroid hormone metabolites, such as
3,5- and 3,3’-diiodothyronine (3,5-T2 and 3,3’- T2), have recently been recognised to affect
specific aspects of lipid metabolism in rodents. No specific receptors have been identified for
diiodothyronines yet, and their physiological significance and mechanism of action are still not fully
understood. Currently thyrotoxic effects have been described for 3,5-T2 only in mice.
We aimed to investigate in human primary hepatocytes whether 3,5- and 3,3’-T2 are able to affect
triglyceride metabolism and to activate insulin signalling. We also wanted to unravel the molecular
mediators involved, focusing in particular on the second messenger pospatidylinositol-3phosphate (PIP3) and on the key metabolic regulator mTORC2 complex and its main regulatory
subunit Rictor.
Human primary hepatocytes were cultured on Matrigel. We quantified triglyceride content with a
modified Folch method, while the signalling pathways were analysed by immunoblotting analyses.
siRNA silencing of Rictor was used to verify the involvement of mTORC2 in the signalling
cascade.
For the first time, we found in human primary hepatocytes that both diiodothyronines, at
physiological plasma concentrations, reduced triglyceride content and activated insulin signalling
through a PIP3/mTORC2 pathway. Our results suggest that diiodothyronines might be potentially
useful to develop new therapeutic strategies for the treatment of metabolic diseases, and we
propose Rictor as a potential key intracellular signalling target mediating the effect of the
diiodothyronines.
Keywords: diiodothyronines; human primary hepatocytes; triglyceride metabolism; insulin
signalling; PIP3/mTORC2 pathway; metabolic diseases.
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3D computational cardiac models have been studied to evaluate or predict cardiovascular
diseases. To characterize the abnormal movements of left ventricle with coronary atherosclerosis
(LVCA), we developed a 3D computational left ventricle model that reflect coronary artery
governing region. Our model includes the coronary artery governing segments and biomechanical
properties such as stream of blood flow, volume, pressure and stress in left ventricle. The
simulation offers computational fluid dynamic analysis by ANSYS ICEM.
Simulations show that the values of left ventricular volume and efficiency of cardiac output were
lower in LVCA model than normal model. In addition, the left ventricle movement shows to be not
rhythmical in LVCA model. These alterations of cardiac output, stroke volume and movements in
LVCA model are well observed in the cardiac lesion by coronary atherosclerosis, which are a wellknown experimental finding.
Our model could provide a useful understanding of the relationship between biomechanics and
progress of cardiac diseases.
Keywords: Left ventricular model, Coronary atherosclerosis, coronary artery governing region,
Myocardial infarction
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Serum malondialdehyde concentration and its relation to cardiovascular risk markers and
morbidity in Lithuanian population
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The oxidative modification of low density lipoproteins (LDL) is one of the first steps in
development of atherosclerosis. Malondialdehyde (MDA) is an endproduct of the oxidative
damage of polyunsaturated fatty acids and therefore, it is frequently used as a biomarker of
oxidative stress. The goal of our study was to evaluate the level of oxidative stress by measuring
serum MDA in Lithuanian population and to assess its relation with other cardiovascular risk
markers and morbidity.
Methods. 770 individuals (376 men and 394 women) aged 6-85 y. were randomly selected from 31
primary care centers representing Lithuania. The patients were interviewed using a specially
created validated questionnaire comprising nutritional and lifestyle habits, family history, and
health status. Serum MDA concentration was measured using ultra high performance liquid
chromatography method, while other biochemical parameters were tested using standartized
methods. Statistical software IBM SPSS (v.21) was used for statistical analysis.
Results. Mean serum MDA concentration in Lithuanian population was 93.3 ± 36.2 ng/ml. MDA
concentration was significantly higher in men (96.0 ± 38.1 ng/ml) than in women (90.7 ± 34.1
ng/ml; p=0.04). MDA levels increased with age (Pearson correlation coefficient r=0.23; p<0.001).
In adult population (>18 y., n=627) serum MDA concentration significantly correlated with total
cholesterol (r=0.41; p<0.001), LDL cholesterol (r=0.26; p<0.001), apolipoprotein B (r=0.37;
p<0.001) and fasting glucose (r=0.14; p<0.001). Adults with low HDL cholesterol level (<1.0
mmol/l, n=67) had significantly higher MDA levels (106.9 ± 40.6 ng/ml vs. 97.0 ± 35.6 ng/ml;
p=0.03), while C-reactive protein concentration was not associated with MDA levels. Body mass
index had no impact on serum MDA levels. Individuals with the history of cardiovascular disease
had significantly higher MDA levels than healthy individuals (respectively, 105.9 ± 40.1 ng/ml vs.
94.5 ± 33.8 ng/ml; p<0.001).
Conclusions. Our results show that MDA concentration increases with age, is higher in men and is
related to cardiovascular risk factors and morbidity.
The study was supported by LITGEN project (VP1-3.1-ŠMM-07-K-01-013) is funded by the
European Social Fund under the Global Grant measure.
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