Workshop: CELLULAR CHOLESTEROL HOMEOSTASIS

FIRST DEMONSTRATION BY IMMUNO-ELECTRON MICROSCOPY THAT BOTH HEPATIC AND INTESTINAL
LIPOPROTEINS CONTRIBUTE TO HUMAN ATHEROSCLEROSIS

Jesus Gustavo Vazquez Figueroa', S. Rinehart!, A. Mc Cree’, H. Yi%, P. Battey', T. Teramoto', T. Matsushima®, M.
Kinoshita', I. Marvasty*, S. Voros®
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Introduction: We previously showed both hepatic apoB100- and intestinal apoB48-containing
lipoprotein particles in human atherosclerotic plagues by immunohistochemistry, here we evaluated
plaques by immuno-electron-microscopy (IEM).

Methods: Transmission electron microscopy was performed on human liver, intestine and carotid
plaque after immuno-gold labeling; tissue was fixed overnight with 4% paraformaldehyde in 0.1 M
phosphate buffer (pH 7.4) and embedded in LR-white-resin. Primary antibodies were incubated
overnight diluted 1:100 in PBS-containing 0.1% acetylated BSA; secondary antibodies conjugated to
immuno-gold-particles were incubated for 2 hrs. Primary antibodies for apoB (Abcam 20737) and
apoB100 (Abcam 50069) were commercial, polyclonal rabbit antibodies recognizing the N-terminal
and C-terminal of apoB, respectively. For apoB48, we used non-commercial, murine monoclonal
antibody (4C8) recognizing the C-terminal of apoB48; this region is conformationally hidden in
apoB100, preventing cross-reaction.

Results: IEM confirmed the presence of ApoB in the rough endoplasmic reticulum (RER) of the
hepatocytes and in the brush border of the enterocytes. ApoB100-particles were located in the RER
of the hepatocytes and in the cytoplasm of the enterocytes and the Goblet cells. Interestingly,
apoB48-particles were localized in the glycogen storage vesicles of the hepatocyte and in the RER of
the enterocytes. ApoB-, ApoB100- and ApoB48-particles were located throughout the atherosclerotic
plaque.

Conclusions: This is the first demonstration by IEM that the presence of both hepatic apoB100 and
intestinal apoB48 contribute to human atherosclerosis. This may serve as clinical rationale to target
both the hepatic and intestinal pathways.
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A NOVEL HDL-ASSOCIATED PROTEIN, PROGRANULIN, MAY PLAY AN ATHEROPROTECTIVE ROLE BY ENHANCING
REVERSE CHOLESTEROL TRANSPORT
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Progranulin (PGRN) is known to be involved in tumorigenesis, systemic inflammation and wound
healing. However, there are few reports regarding the association of PGRN to lipid metabolism and
atherosclerosis. Recently, we have found that PGRN is expressed in human monocyte-derived
macrophages (Mf), secreted and exclusively bound to apolipoprotein A-I. The aim of the current study
is to investigate the effect of PGRN on HDL function, especially reverse cholesterol transport (RCT).
Immunohistochemical analysis indicated that PGRN is abundantly expressed in human aortic
atherosclerotic plaques and is co-localized with macrophages. To analyze the effect of PGRN on the
MRNA expressions of genes related to reverse cholesterol transport, we performed real time PCR
after adding recombinant PGRN to human monocyte-derived macrophages (Mf). While PGRN
increased the mMRNA expression of ABCG1 in Mf, it did not affect that of ABCALl. We analyzed the
effect of PGRN on RCT in the PGRN-KO mice. In peritoneal Mf of PGRN-KO mice, the mRNA level of
ABCA1 was significantly decreased and that of ABCG1 had a tendency to decrease compared with
those of wild type mice (WT-mice). In contrast, scavenger receptor class B, type | (SR-BI) and CD36
in Mf of PGRN-KO mice were significantly increased compared with those of WT-mice. These results
suggest that PGRN might prevent Mf from forming foamed cells. Compared with HDL derived from
plasma of WT mice, HDL from plasma of PGRN-KO mice took significantly less cholesterol from
peritoneal Mf. Taken together, PGRN may play an atheroprotective role by enhancing RCT.
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MITOCHONDRIAL CHOLESTEROL TRAFFICKING PROTEIN, 18KDA MITOTSPO, REGULATES CHOLESTEROL EFFLUX
IN HUMAN MACROPHAGES

Janice Taylor, A. Graham, Vascular Biology Group
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Removal (efflux) of excess cholesterol from macrophage 'foam cells' is central to atheroma regression
and stabilisation. Increased cholesterol trafficking, from outer to inner mitochondrial membranes can
enhance production of oxysterol Liver X receptor ligands by sterol 27-hydroxylase, and increase
expression of genes encoding cholesterol efflux proteins, including ATP binding cassette transporters
(ABCA1/G1/G4) and apoE. Mitochondrial 18kDa translocator protein (18kDa mitoTSPO)is a
transmembrane cholesterol transporting protein which complexes with some constituents of the
permeability transition pore (PTP). Here, we manipulate mitoTSPO gene expression, via over-
expression or silencing (SIRNA), and use mitoTSPO ligands, to establish this protein as a therapeutic
target capable of resolving lipid accumulation within macrophages.Over-expression of mitoTSPO (p<
0.01), in human (THP-1) macrophages, significantly increased gene expression of proteins implicated
in mitochondrial cholesterol transport, including steroidogenic acute regulatory protein (p< 0.05),
voltage dependent anion channel (p< 0.05) and adenine nucleotide transporter ( p< 0.05).
Downstream, increases in expression (p< 0.05) of ABCAL, ABCG1, ABCG4 and APOE genes were
reflected in increased [3H]cholesterol efflux to apoAl and HDL (p< 0.01). Macrophage cholesterol
mass was significantly decreased (40%; p< 0.05) in cells over-expressing mitoTSPO, compared with
controls. By contrast, SIRNA reduced mitoTSPO mRNA levels by 52% and inhibited cholesterol efflux.
Importantly, treatment with mitoTSPO agonists PK11195 and FGIN-27 significantly increased
cholesterol efflux to both apoAl and HDL (1.3 to 1.8-fold; p< 0.05).Thus, pharmacological targeting of
the mitochondrial cholesterol trafficking machinery, exemplified by this in vitro study of mitoTSPO,
may provide novel therapeutic strategies capable of resolving atheroma formation in vivo.
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ADIPOSE TRIGLYCERIDE LIPASE DEFICIENCY AFFECTS MACROPHAGE MORPHOLOGY AND FUNCTION AND
SIGNIFICANTLY REDUCES ATHEROSCLEROSIS IN LDLR " MICE
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Recently, in adipose and non-adipose tissues adipose triglyceride lipase (ATGL) was shown to be the
rate-limiting enzyme for the hydrolysis of TG. Since we found high expression of ATGL in murine
macrophages and foam cells, we aimed to elucidate the impact of ATGL deficiency on macrophages
morphology, function, and atherosclerosis susceptibility.

ATGL-deficient (ATGL"') macrophages had significantly reduced TG hydrolase activity resulting in
mcreased TG concentrations. ATP concentration and phagocytosis ability were markedly decreased
in ATGL™ macrophages compared to WT macrophages. To elucidate the effect of TG accumulation |n
macrophages in vivo, we performed bone marrow transplantation of ATGL" bone marrow into LDLR™
mice. Mice were fed chow diet for 9 weeks and western type diet for another 9 weeks. Plasma TG and
cholesterol levels were unaltered in LDLR™ mice reconstituted with ATGL” bone marrow compared to
LDLR™ mice reconstituted with WT bone marrow. Notably macrophage specific loss of ATGL resulted
in a significant 43% reduction in the lesion area of LDLR™ mice. TUNEL staining revealed increased
apoptosis in aortic valves sections of these mice. We conclude that the absence of ATGL in
macrophages is anti-atherosclerotic.
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DEFICIENCY OF THE LONG PENTRAXIN PTX3 PROMOTES VASCULAR INFLAMMATION AND ATHEROSCLEROSIS
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Background: Immune responses participate in several phases of atherosclerosis; there is, in fact,
increasing evidence that both adaptive and innate immunity tightly regulate atherogenesis. Pentraxins
are a superfamily of acute phase proteins which include short pentraxins such as CRP or long
pentraxins such as PTX3, a molecule acting as the humoral arm of innate immunity. To address the
potential role of PTX 3 in atherogenesis, we first investigated the expression of PTX3 during
atherogenesis and then we generated double knock out mice lacking PTX3 and Apo E and studied
the effect of murine PTX3 deficiency on lipid metabolism, atherosclerosis development and gene
expression pattern in the vascular wall.

Methods and results: PTX3 expression increases in the vascular wall of ApoE KO mice from 3
months of age up to 18 months. Double knock-out mice lacking PTX3 and Apo E were fed an
atherogenic diet for 16 weeks. Aortic lesions were significantly increased in double KO and mice
heterozygous for PTX3 compared to Apo E KO mice. Mice lacking PTX3 showed a more pronounced
inflammatory profile in the vascular wall as detected by cDNA microarray and Q-PCR analysis and an
increased macrophage accumulation within the plaque. Finally lesion size correlated with the number
of bone marrow monocytes.

Conclusion: PTX3 plays atheroprotective effects in mice, which, in light of the cardioprotective
effects recently reported, suggests a cardiovascular protective function of the long pentraxin 3 through
the modulation of the immunoinflammatory balance in the cardiovascular system.
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SUBSTANCE P MEDIATED ADVENTITIAL MAST CELL ACTIVATION INDUCES INTRAPLAQUE HEMORRHAGE IN
ADVANCED ATHEROSCLEROSIS
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Previously, we have shown that mast cells play an important role in atherosclerotic plaque
destabilization. However, the endogenous trigger for activation of these (peri)vascular cells during
atherosclerosis is still unresolved.

Perivascular mast cell content (CD117 staining) correlated with the number of neurofilament™ nerve
fibers in the adventitia of human coronary atherosclerotic plaque specimens (P< 0.05, r=0.42). Our
attention turned to the neuropeptide substance P (SP) as mediator of mast cell activation. Local
perivascular administration of SP (0.5 ug in pluronic gel) to advanced carotid artery plaques in apoE"'
mice significantly enhanced the number of adventitial mast cells compared to PBS controls (4.9 £ 0.8
versus 2.2 + 0.5 mast cells/mm? tissue, P< 0.01). Also, mast cell activation status was increased (56 +
9% versus 29 + 9% in controls, P< 0.05). This was accompanied by a significant increase in the
incidence of intraplague hemorrhages (IPHs) in SP treated mice (5/12 versus 0/15 in controls,
P=0.01). Co-administration of the neurokinin-1 receptor antagonist Spantide-l inhibited SP-induced
mast cell activation (2.6 = 0.4 mast cells/mm? tissue, P< 0.01), while in these mice hardly any IPHs
occurred (1/16, P=0.06). Furthermore, SP was not effective in inducing IPHs in plagues of mast cell
deficient apoE™ Kit(W *""W™") mice (1/18, P< 0.05), establishing the critical involvement of mast cells
in SP elicited plague destabilization.

In conclusion, our data suggest that neuropeptides such as SP can promote mast cell dependent
plaque destabilization and our study provides a new, direct link between neural factors and vascular
inflammation involving mast cells.
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DEFICIENT CD40-TRAF6 SIGNALING IN LEUKOCYTES PREVENTS ATHEROSCLEROSIS BY SKEWING THE IMMUNE
RESPONSE TOWARDS AN ANTI-INFLAMMATORY PROFILE

Dirk lievens®?, L. Beckers?, E. Wijnands?, O. Soehnlein®, A. Zernecke', T. Seijkens?, D. Engel?, S. Naik®, L. Boon*, A. Oufella®,
Z. Mallat®, R. Noelle®, M. de Winther?, M. Daemen?, E. Biessen?, C. Weber', E. Lutgens™?

YInstitute for Molecular Cardiovascular Research (IMCAR), Aachen University, Aachen, Germany, “Cardiovascular Research
Institute Maastricht (CARIM), Maastricht University, Maastricht, *Division of Immunology, The Netherlands Cancer Institute,
Amsterdam, “Bioceros, Utrecht, The Netherlands, *Paris-Cardiovascular Research Center, Paris University, Paris, France,
®Department of Microbiology and Immunology, Dartmouth Medical School, Lebanon, NH, USA

The CD40-CDA40 ligand (CD40L) signaling axis plays an important role in immunological pathways.
Consequently, this dyad is involved in a plethora of chronic inflammatory diseases, including
atherosclerosis. Inhibition of CD40L in apolipoprotein E-deficient (Apoe”') mice not only reduced
atherosclerosis, but also conferred a clinically favorable plague phenotype that was low in
inflammation and high in fibrosis.

Unfortunately, blockade of CD40L may not be therapeutically feasible, as long-term inhibition will
compromise systemic immune responses, or cause thromboembolic complications. Conceivably,
more targeted intervention strategies in CD40 signaling will have less deleterious side effects.

Here we report that deficiency in haematopoietic CD40 reduces atherosclerosis and induces features
of plague stability. Absence of CD40-tumor necrosis factor-receptor associated factor-6 (TRAF6) but
not CD40-TRAF2/3/5 signaling in MHCII" cells of Apoe"' mice abolishes atherosclerosis and confers
plaque fibrosis, indicating that CD40-TRAF6 but not CD40-TRAF2/3/5 mediates the pro-atherogenic
pathway. Mice with defective CD40-TRAF6 signaling display a reduced blood count of Ly6Ch'glh
monocytes, an impaired recruitment of Ly6C* monocytes to the arterial wall, and polarization of
macrophages towards an anti-inflammatory ‘regulatory’ M2 signature. These data unveil a role for
CD40-TRAF6 but not CD40-TRAF2/3/5 interactions in atherosclerosis and establish that targeting
specific components of the CD40-CD40L pathway harbors the potential to achieve therapeutic effects
in atherosclerosis.
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CD137 DEFICIENCY AMELIORATE ATHEROSCLEROSIS IN THE APOLIPOPROTEIN E NULL MICE
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Background: The TNF receptor superfamily (TNFRSF), including CD40, LIGHT, and OX40, play
important roles in atherosclerosis. CD137 (4-1BB), a member of the TNFRSF family, has been
reported to be expressed in human atherosclerotic lesions. However, limited information is available
on the precise role of CD137 in atherosclerosis and the effects of blocking CD137/CD137 ligand
(CD137L) signaling on lesion formation.

Methods and results: We demonstrate that deficiency of CD137 induces a reduction in
atherosclerotic plaque lesions in both LDL receptor-deficient (Ldir’) and Apolipoprotein E-deficient
(ApoE"') mice which are attributed by the downregulation of cytokines such as Interferon-g (IFN-g),
monocyte chemoattractant protein-1 (MCP-1) and tumor necrosis factor-a (TNF-a). CD137 signaling
promotes the production of inflammatory molecules including MCP-1, Interleukin-6 (IL-6), vascular cell
adhesion molecule-1 (VCAM-1) and intercellular adhesion molecule-1 (ICAM-1) in endothelial cells.
Stimulation of CD137L signaling activates monocytes/macrophages and augments the production of
proinflammatory cytokines in atherosclerotic vessels.

Conclusions: CD137/CD137L signaling plays multiple roles in immune and endothelial cells that
contribute to the progression of atherosclerosis, and thus blockade of this pathway is a promising
therapeutic target for the disease.
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LIPID GOAL ATTAINMENT IN EUROPEAN ADULTS WITH DYSLIPIDAEMIA: AN ANALYSIS OF THE LIPID TREATMENT
ASSESSMENT PROJECT (L-TAP) 2
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Objective: To study lipid goal attainment in participating European countries in the L-TAP 2 survey.

Methods: Dyslipidaemic patients aged =20 years on stable lipid lowering therapy in Spain, France,
and the Netherlands provided blood samples at enrolment between September 2006 and April 2007.
LDL-C success and HDL-C failure rates were summarized by two patient risk groups: firstly,
established cardiovascular disease/diabetes mellitus (CVD/DM) and secondly primary prevention (no
CVD/DM), within which SCORE evaluation (5% vs =5%) was used for further stratification. Goal
attainment was benchmarked to current ESC lipid goals. Stepwise logistic regression was used for
multivariate analysis.

Results: CVD/DM patients (n=1518) achieved 56% success for LDL-C 2.5 mmol/L and 29% for LDL-
C «2.0 mmol/L. Primary prevention patients (n=1391) achieved 44% success for LDL-C <3.0 mmol/L.
LDL-C success rates in primary prevention patients were similar between the 5% and 25% SCORE
evaluation groups (44% vs 42%). HDL-C failure (<1.0 mmol/L in men and <1.3 mmol/L in women) was
higher in CVD/DM (23%) than primary prevention patients (15%). Multivariate predictors of LDL-C 2.5
mmol/L in CVD/DM patients were age (odds ratio [OR] 1.2 per 10-year increase) and statin therapy
(OR 2.3); predictors of LDL-C «3.0 mmol/L in primary prevention patients were age (OR 1.2 per 10-
year increase), statin therapy (OR 2.5), hypertension (OR 1.3), and SCORE 5% (OR 1.5).

Conclusions: This European sub-analysis of L-TAP 2 demonstrated that about half of CVD/DM
patients are still not achieving ESC recommended lipid targets. These results are consistent with
findings from the EuroAspire Il study.
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NEW AND OLD CRITERIA FOR THE DIAGNOSIS OF DIABETES MELLITUS IN PATIENTS WITH CORONARY ARTERY
DISEASE
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Background: Recently, an International Expert Committee concluded that haemoglobin Alc (hbalc)
may be a better means of diagnosing diabetes than glucose levels. A diagnosis of diabetes was
recommended with hba1c 26.5%. Data on the concordance of new and old criteria for the diagnosis of
diabetes are very scarce; no data at all are available for patients with coronary artery disease (CAD).

Material and methods: We enrolled 1124 Caucasian patients with angiographically proven CAD who
did not have previously known diabetes. An oral glucose tolerance test (0GTT) was performed in all
patients.

Results: From the patients with diabetes according to the new diagnostic criterion hbalc 26.5%
(n=110), 58 (53%) fulfilled the WHO glucose criteria for diabetes, 13 (12%) had impaired glucose
tolerance (IGT), 26 (24%) impaired fasting glucose (IFG), and 13 (12%) normal fasting glucose
(NFG). Conversely, the hbalc 26.5% criterion was fulfilled in 58 patients (63%) with diabetes
according to WHO criteria, in 13 patients (11%) with IGT, in 26 patients (8%) with IFG, and in 13
patients (2%) with NFG. Compared to the standard of WHO criteria, the proposed hbalc 26.5% for
the diagnosis of diabetes had a sensitivity of 63% and a positive predictive value of 53% for detecting
previously undiagnosed diabetes, whereas specificity and negative predictive value were 95% and
97%, respectively.

Conclusions: The recently recommended hbalc criterion for the diagnosis of diabetes among CAD
patients is higly specific but not sensitive. This might strongly limit its use as a screening tool for
identifying individuals with diabetes.
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FAMP, A NOVEL APOA-I MIMETIC PEPTIDE PROMOTES HDL VIA ABCA1-DEPENDENT CHOLESTEROL EFFLUX
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Apolipoprotein (apo) stimulates cholesterol efflux via the ATP-binding cassette transporter Al
(ABCA1), generating HDL and reversing the macrophage foam-cell phenotype. Despite these anti-
atherogenic roles, the impact of specifically promoting ABCAL cholesterol efflux on atherosclerosis
development is not well known. Here we had developed and described the identification of FAMP, a
novel apoA-1 mimetic peptide which is a small peptide with 24 amino acids. In cholesterol efflux, lipid
free apoA-l from human plasma and FAMP, were possible to take up cholesterol from A172 cells.
Interestingly, after stimulation with T0901317 and 9cis-retinoic acid, both plasma apoA-l and FAMP
mediated cholesterol efflux were drastically increased on A172 (apoA-I, 2.60-fold increase; FAMP,
3.26-fold increase, p
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PIOGLITAZONE TREATMENT REDUCES VASCULAR SENESCENCE MARKERS AND CONFERS ANTI-APOPTOTIC
EFFECTS IN THE AORTIC ENDOTHELIUM IN MICE

Christian Werner, C. Gensch, J. Péss, M. Bohm, U. Laufs
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Background: PPAR-y agonists (thiazolidinediones, TZDs) are used as insulin-sensitizing drugs for
the treatment of type Il diabetes mellitus. Experimental and clinical studies suggest that TZDs may
mediate additional, glucose-independent vascular effects. Aging is the predominant risk factor for the
development of cardiovascular disease. Telomeres and telomere-associated proteins affect aging,
senescence and survival on the cellular level. Our study examines the regulation of vascular telomere
biology and endothelial survival by TZDs.

Methods and results: Male C57/BI6 mice were subjected to treatment with pioglitazone
(20mg/kg*day i.p.) or vehicle for 4 weeks. Telomere repeat amplification protocol (TRAP) assays
demonstrated a significant increase in aortic telomerase activity in the pioglitazone group to 319+30%
vs. vehicle. Western blots showed increased protein levels of telomere-repeat binding factor 2
(367£20%) and reduced expression of the senescence- and apoptosis-related factors p16 (65+11%)
and p53 (53+28%). Similar observations were made in spleen-derived mononuclear cells.
Additionally, the number of endothelial progenitor cells was up-regulated in pioglitazone-treated mice
(550+36%). The physiologic significance of these findings was tested by induction of vascular
oxidative stress in-vivo by i.p. injection of lipopolysaccharide (LPS). Endothelial apoptosis in the
thoracic aorta was quantified by hairpin oligonucleotid assays. LPS increased apotosis to 576+16 %
of vehicle which was potently prevented in TZD-treated animals (Pio+LPS 241+12 %). All reported
effects p< 0.05, n =6-12 per group.

Conclusions: Pioglitazone treatment up-regulates telomerase activity, telomere-stabilizing proteins
and induces anti-senescent effects in the vascular wall. The reduction of LPS-induced endothelial
apoptosis underscores that the observed effects are physiologically relevant in mice.
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A ROLE FOR SCAVENGER RECEPTOR BI IN HUMAN BIOLOGY
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Background: In mice, scavenger receptor class B type | (SR-BI) is a receptor of high-density
lipoprotein cholesterol (HDL-C) that is involved in cellular cholesterol efflux, platelet function and
adrenal steroidogenesis. Despite elevated HDL-C levels, SR-BI knockout mice are susceptible to
atherosclerosis. It is presently unknown whether SR-BI is relevant for human biology.

Methods and results: To study the relevance of SR-BI in man, we sequenced the SR-BI gene in 162
subjects with elevated HDL-C levels and identified 1 person carrying a missense mutation (P297S).
The functionality of this mutation was established in in vivo and in vitro experiments. We identified 19
SR-BI”*"® carriers in the proband's family, who were characterized by high HDL-C levels (allelic effect
+0.50 mmol/L [95%CI 0.30 - 0.70], p< 0.001), and after adjustment for cardiovascular risk factors,
increased carotid atherosclerosis (intima-media thickness +91 pum [95%CI 19 - 164], p=0.016). Their
macrophages had a reduced capacity to efflux excess cholesterol while their platelets displayed
increased cholesterol content and impaired function. Finally, adrenal steroidogenesis in carriers was
attenuated, as evidenced by decreased urinary excretion of sterol metabolites, a decreased response
to tetracosactin and evidence of adrenal insufficiency.

Conclusions: This report on a family with a functional mutation in SR-BI supports an important and
clinically relevant role for SR-BI in human biology. The data highlight a role for HDL in human adrenal
steroidogenesis and the notion that higher HDL-C levels do not necessarily protect from
atherosclerosis. Both these aspects merit caution regarding the development of HDL increasing
therapies.
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A COMMON POLYMORPHISM IN LDL-RECEPTOR GENE IS A PREDICTOR OF FACTOR VIII ACTIVITY AND IS
ASSOCIATED WITH CORONARY ARTERY DISEASE
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Background: A few genetic polymorphisms have been demonstrated to contribute to factor VIii
activity (FVIII:C) broad variability. Observations in mouse models suggest that low-density lipoprotein
receptor (LDLR) may play a role in regulating FVIII plasma levels. In the current study we assessed
the association between a common polymorphism of the LDLR gene (rs688, C to T transition in the
exon 12) and FVIII:C levels in a subset of patients from the angiography-based Verona Heart Study,
with or without coronary artery disease (CAD).

Methods: A total number of 983 subjects (692 CAD and 291 CAD-free) not assuming anticoagulants
were included in the present study.

Results: The carriers of T allele presented higher FVIII:C levels than CC homozygotes (168+ 54
versus 160+ 51 IU/dL, P=0.031 by t-test). In a linear regression model adjusted for sex, age, blood
group, inflammation status and renal function, the carriership of T allele remained an independent
determinant of FVIII.C levels (standardized beta-coefficient 0.079, P=0.013). On the other hand, no
significant association was found between the rs688 and plasma lipid concentrations. Consistently
with FVIII:C levels, the carriership of T allele was more represented in CAD patients than in CAD-free
subjects (69.9% versus 62.5%, P=0.023) and remained significantly associated with CAD after
adjustment for all the traditional atherosclerosis risk factors, including lipid profile (OR 1.53 with
95%CI 1.04-2.25, P=0.031).

Conclusions: Our data suggest that the LDLR rs688 genotype, modulating splicing efficiency,
predicts FVIII:C levels. Carriers of T allele may have an increased risk of CAD independently from
cholesterol levels.
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THE ANTIPROLIFERATIVE EFFECT OF LRP6 AND ITS IMPAIRMENT BY R611C MUTATION ARE MEDIATED BY
INDEPENDENT INTERMEDIATES OF THE PDGF PATHWAY

Ali Keramati®, R. Singh®, W. Liu®, S. Faramarzi*, T. Nottoli’, G. Tellides?, A. Mani*
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We recently identified a disease causing mutation (R611C) at a highly conserved residue of the LDL
receptor like protein 6 (LRP6) in a family with early onset coronary artery disease (CAD), and
metabolic syndrome. This finding signifies the effect of a single gene defect in LRP6 on development
of atherosclerosis. The exact mechanisms linking LRP6 mutation with atherosclerosis are not
understood. PDGF signaling plays a key role in vascular smooth muscle proliferation and migration
which are two major pathological components of advanced atherosclerotic lesions. Expression levels
of a number of PDGF signal peptides are substantially higher in the lymphoblastoid cells from LRP6
mutation carriers compared to those of the non-carriers. We demonstrated that wildtype LRP6 forms a
complex with PDGFR-B, reduces its protein level by lysosomal degradation and diminishes cellular
proliferation. Through dissection of PDGF-PDGFR signaling we demonstrated that wildtype and
mutant LRP6 regulate cell cycle activity by triggering distinctive PDGF dependent pathways. This
effect is mainly accounted for by overexpression and activation of STAT1 and cycline D1. The GSK3
activator OHDA abolishes the proliferative effect of the mutant LRP6 by reducing cycline D1. The in
vivo correlation of these findings is the markedly increased and colocalization of LRP6 and PDGFR-B
in human atherosclerotic coronary arteries. These findings implicate LRP6 as a critical modulator of
cell cycle activation of smooth muscle cells and a potential target for therapeutic interventions in
atherosclerosis.



Workshop: BIOLOGY OF LIPOPROTEIN RECEPTORS

HIGH SPEED INTRAVITAL MICROSCOPY VISUALIZES THE UPTAKE OF NANOCRYSTALS-LABELLED TRIGLYCERIDE-
RICH LIPOPROTEINS IN STELLATE CELLS IN VIVO

0. Brunlsl, A. Bartelt', M. Calvo?, C. Enrich?, C. Waurisch®, A. Eychmiiller’, R. Reimer”, H. Hohenberg®, U. Beisiegel', Joerg
Heeren

YIBMII: Molecular Cell Biology, University Medical Center Hamburg Eppendorf, Hamburg, Germany, 2Facultat de Medicina,
Universitat de Barcelona, IDIBAPS, Barcelona, Spain, *Physical Chemistry and Electrochemistry, Technical University
Dresden, Dresden, “Electron Microscopy and Microtechnology, Heinrich-Pette-Institute, Hamburg, Germany

Objective: The binding and uptake of proatherogenic triglyceride-rich remnant lipoproteins (TRL) into
the liver is a complex biphasic process. It is thought that TRL are first sequestered within the Space of
Disse, which is filled with heparan sulfate proteoglycanes and stellate cells, before they are
internalized by hepatocytes via apolipoprotein E (apoE) -dependent lipoprotein receptor mediated
endocytosis. Here we visualize the trapping of TRL with the liver in wild-type, apoE and LDL receptor
deficient mice by high-speed intravital microscopy in vivo.

Methods: Hydrophobic, fluorescent nanocrystals were embedded into the lipid core of TRL. Human
LDL and TRL were labelled with fluorescent lipids (Dil, DiD). Mice were anaesthetised, a tail vein
catheter was inserted and a liver lobule was prepared via a small incision. Lipoproteins were injected
and uptake was analyzed by high-speed intravital microscopy. Results were correlated with
conventional confocal and electron microscopy.

Results: Cellular uptake of lipoproteins could be followed with a time resolution of 25 frames per
second. Lipoproteins were detected directly after injection in the Space of Disse. In contrast to LDL,
which was predominantly taken up by hepatocytes, TRL were directly internalized by stellate cells.
This uptake was confirmed by electron microscopy and was independent of the LDL receptor and
apoE.

Conclusion: The initial step of hepatic TRL uptake involves stellate cells as a so far underestimated
cellular component in TRL clearance. To further understand the complexity of chylomicron remnant
metabolism the role of stellate cell needs to be further elucidated on the molecular level.



Workshop: INFLAMMATION AND ITS CONSEQUENCES

INTERLEUKIN-6 STIMULATES ABCA1-MEDIATED CHOLESTEROL EFFLUX AND PHAGOCYTOSIS OF APOPTOTIC
CELLS IN HUMAN MACROPHAGES AND PROMOTES AN ANTI-INFLAMMATORY M2 PHENOTYPE

E. Frisdal, P. Lesnik, M. Olivier, P. Robillard, M.J. Chapman, M. Guerin, Wilfried Le Goff
INSERM UMR S939, Paris, France

Cholesterol-laden macrophages originating from ingestion of either modified lipoproteins or apoptotic
cells constitute typical phagocytes present in early and advanced atherosclerotic lesions, respectively.
The ATP-binding cassette Al transporter (ABCA1) promotes macrophage cholesterol efflux to
apolipoprotein Al (apoAl), thereby attenuating foam cell formation and atherosclerotic plaque
progression. Interleukin-6 (IL-6) is a macrophage secretory product which may modulate intraplaque
inflammation, but whose precise role in atherogenesis is unclear. We therefore evaluated the impact
of IL-6 on cholesterol homeostasis in human monocyte-macrophages and THP-1 cells. ABCAL-
mediated cholesterol efflux to apoAl was significantly increased (2.5-fold) by IL-6 (50 ng/mL)
subsequent to the induction of ABCA1 mRNA and protein levels. Stimulation of ABCAl-mediated
cholesterol efflux by IL-6 was however abolished by specific inhibition of Jak-2 or the Jak-2/Stat3
signalling pathway. In addition, IL-6 enhanced phagocytosis of apoptotic Jurkat cells in THP-1
macrophages, an effect abolished by either a Jak-2 inhibitor or glyburide, an inhibitor of ABCA1
activity. Moreover, ABCA1-mediated efflux of cholesterol from apoptotic cell-loaded phagocytes was
equally induced by IL-6. Finally, IL-6 polarized human macrophages towards a M2 phenotype
characterized by an anti-inflammatory cytokine profile.

Thus, activation of human monocyte-macrophages by IL-6 may favour reduction in both foam cell
formation and thus growth of the necrotic plaque core, potentially contributing to enhanced plaque
stability.



Workshop: INFLAMMATION AND ITS CONSEQUENCES

ADVERSE MATRIX METALLOPROTEINASE PRODUCTION IN CLASSICALLY COMPARED TO ALTERNATIVELY
ACTIVATED HUMAN MACROPHAGES

Wei-Chun Huang'?, G.B. Sala-Newby", A.C. Newby"

'Bristol Heart Institute, University of Bristol, Bristol, UK, *Cardiovascular Center, Kaohsiung Veteran General Hospital,
Kaohsiung, Taiwan R.O.C.

Background and aims: Overproduction of matrix metalloproteinases (MMPs) from foam cell
macrophages (FCMs) occurs in atherosclerotic plaques. Recently we identified functionally-distinct
MMP14*TIMP3™ and MMP14 TIMP3" FCM populations in rabbits but the underlying mechanisms and
their existence in man remained uncertain.

Methods: We studied MMPs expression in macrophages differentiated for 7 days from total human
monocytes or selected CD16™ monocytes derived from donor buffy coats using quantitative RT-PCR
and western blotting. All experiments were replicated 5-7 times. Macrophages were classically
activated with bacterial lipopolysaccharide and interferon-y for 18 hours or alternatively activated with
interleukin-4 throughout differentiation.

Results: Differentiation to macrophages increased expression of MMPs-7, -9, -12 -14 and TIMP-3 by
4900, 1400, 79, 63 and 400-fold (all p< 0.003). Classical activation up-regulated expression of MMP-
1, -10, -12, and -14 by 10, 12, 4 and 8-fold; and down-regulated TIMP-3 by 2-fold. Alternative
activation of macrophages increased MMP-12 and TIMP-3 by 3.7 and 2.3-fold and down-regulated
MMP-1, -2, -7 and -9 plus TIMP-1 expression by 5, 99, 20, 20 and 5-fold. Changes in MMP-10, -12, -
14 and TIMP-3 were confirmed at the protein level. There were no consistent differences between
unselected and CD16 monocyte-derive macrophages.

Conclusions: Macrophage differentiation from monocytes and their classical or alternative activation
profoundly affects the expression profile of MMPs and TIMPs. Classical activation favours
MMP14'TIMP3" macrophages while alternative activation favours MMP14 TIMP3" populations. The
greater propensity of MMP14"TIMP3™ FCMs to destroy and invade the ECM, proliferate, and undergo
apoptosis suggests that classically activated macrophages are culprits in plaque instability.



Workshop: INFLAMMATION AND ITS CONSEQUENCES

ROLE OF FCXRIIA GENOTYPE FOR THE PROINFLAMMATORY EFFECTS OF C-REACTIVE PROTEIN ON HUMAN
ENDOTHELIAL CELLS

Dorette Raaz-Schrauder®, A.B. Ekici, I. Cicha’, L. Klinghammer®, M. Herrmann®, W.G. Daniel', A. Reis?, C.D. Garlichs®

'Cardiology and Angiology, ZInstitute of Human Genetics, *Medical Clinic Ill, University Hospital Erlangen, Erlangen, Germany

Background: The biological effects of CRP are mainly transduced via FcxRlla, a receptor well
established to interact with CRP and the Fc portion of IgG. FcyRlla exists in different genotypes
bearing either an arginine (R131) or a histidine (H131) at the extracellular amino acid position 131 of
the mature protein. Detailed functional analyses has shown that only FcxRlla R131 displays high
avidity for CRP. Therefore, our study investigates the role of the FcxRlla genotype for the
proinflammatory effects of CRP on endothelial cells.

Methods and results: We tested the effects of CRP on the expression of adhesion molecules in
cultured human umbilical vein endothelial cells (HUVEC) depending on the FcxRlla genotype
(FcxRlla-H/H-131, FcxRlla-H/R, FcxRlla-R/R). The expression of ICAM-1, VCAM-1, and E-Selectin
on HUVEC was detected by flow cytometry. Recombinant human CRP showed significantly different
effects on HUVEC depending on their FcyRlla genotype: ICAM-1 expression was significantly
upregulated by about 30% in HUVEC with the H/R-genotype as compared to HUVEC with H/H. In
contrast, there were no significant differences of the stimulatory effects of CRP on VCAM-1 and E-
Selectin expression in HUVEC with FcxRIla-H/H-131 genotype compared to H/R-131.

Conclusions: Our data show that CRP directly influences the expression of adhesion molecules via
its interaction with FcxRlIla. We found a dependency between the FcyxRIla genotype and the
stimulatory capacity of CRP in HUVEC, i.e. the expression of ICAM-1 was strongly elevated in the
FcxRlla H/R-genotype. This finding broadens our understanding for the genetic susceptibility for
atherosclerosis in the presence of systemic inflammation.



Workshop: INFLAMMATION AND ITS CONSEQUENCES

NFKB2-DEFICIENCY IS ASSOCIATED WITH INCREASED ATHEROSCLEROSIS IN APOE™ AND LDLR™ MICE
Sarah Duhring, L. Holdt", J. Ernst®, F. Weih? J. Thiery*, D. Teupser

YInstitute of Laboratory Medicine, University Leipzig, Leipzig, “Leibniz Institute for Age Research, Jena, Germany

Objectives: Inflammatory processes mark all stages of atherogenesis. The NFKB pathway represents
one of the key regulators of inflammation. Recently, an alternative NFkB pathway with NFkB2 and
RelB representing the terminal transcription factors has been described. The aim of the present study
was to investigate the influence of alternative NFkB signalling on atherosclerotic lesion formation in
NFkB2 knockout mice.

Methods and results: NFkB2-deficient mice on the atherosclerosis-sensitizing ApoE"' and LDLR™
backgrounds were fed a standardized semisynthetic diet and sacrificed at 20 and 24 weeks of age.
Atherosclerotic lesion area was consistently elevated at the brachiocephalic artery (BCA) of NFkB2™
mice compared to NFkB2"* controls in ApoE"' and LDLR™ mice. Lesion area was also elevated at the
aortic root, even though this difference did not reach statistical significance. Consistent with enhanced
atherosclerotic lesion formation at the BCA, expression analysis of NFkB2 revealed significantly
elevated NFkB2 expression in the BCA of NFkB2"* mice. Microarray expression analysis (lllumina
Mouse Ref-8) revealed 1124 differentially expressed genes between NFkB2" and NFkB2™ bone
marrow derived macrophages (P< 0.001). The strongest difference was seen for matrix
metalloproteinase 9 (MMP9) which was 15-fold increased in NFkB2” animals compared to NFkB2""*
controls (P< 10'7). Differences in MMP9 expression could be confirmed in macrophages from
NFkB2"", NFkB2™", NFkB2" mice.

Conclusion: Atherosclerotic lesion area was consistently elevated in the BCA and aortic root of
NFkB2-deficient ApoE"‘ and LDLR™ mice. This effect might at least in }oart be mediated through
MMP9 which was significantly higher expressed in macrophages of NFkB2™ mice.



Workshop: MANAGING THE SOCIOECONOMIC AND ENVIRONMENTAL RISK FACTORS

LONG-TERM RESIDENTIAL EXPOSURE TO FINE PARTICULATE MATTER AND TRAFFIC INDEPENDENTLY INCREASE
ARTERIAL BLOOD PRESSURE

Kateryna Fuks®, A. Viehmann', S. Mohlenkamp?, S. Moebus®, H. Jakobs®, C. Kessler®, R. Erbel?, K.-H. Jockel, B. Hoffmann®,
on behalf of the Heinz Nixdorf RECALL Investigator Group

!Institute for Medical Informatics, Biometry and Epidemiology, University Hospital of Essen, *West German Heart Centre of
Essen, University Duisburg-Essen, Essen, *Rhenish Institute for Environmental Research, University of Cologne, Cologne,
Germany

Introduction: Recent evidence suggests that long-term exposure to fine particulate matter (PM,s)
and high traffic enhances atherogenesis. We investigate whether this effect may be mediated by
chronic increases in arterial blood pressure (BP).

Methods: We used baseline data (2000-2003) on 4352 patrticipants, aged 45-75 years, from the
Heinz Nixdorf Recall Study, a population-based prospective cohort in Germany. Exposure to PM, 5
(ug/m3) was assessed using a dispersion and chemistry transport model. Long-term exposure to
traffic was assessed as distance between residence and next major road. Arterial BP was measured
with an automated oscillometric device. Linear regression and generalized additive models were
used, including distance to traffic, long- (365-day moving average) and short-term (2-day moving
average) PM, s, time trend, season, temperature, and personal characteristics.

Results: In the fully-adjusted model, we observed a traffic-independent increase in systolic and
diastolic BP of 1.7 mmHg (95%CI: 0.6-2.7) and 0.9 mmHg (0.3-1.5), respectively, per interquartile
increase in PM,5 (2.4 pg/m3). Compared with participants living >200 m away from a major road,
participants living within 50 (n=108), 51 to 100 (n=202), and 101 to 200 m (n=336) had an increase in
systolic BP of 2.4 (95%CI: -1.1-6.0), 1.1 (-1.5-3.8), and 1.0 mmHg (-1.1-3.1), respectively. Stronger
effects were generally found in women and elderly.

Conclusions: These results suggest that long-term exposure to urban air pollution at levels below
current regulatory standards and long-term exposure to high traffic may chronically increase arterial
BP. This effect can contribute to the observed association of air pollution with atherosclerosis.



Workshop: MANAGING THE SOCIOECONOMIC AND ENVIRONMENTAL RISK FACTORS

QUALITY OF LIFE OF CHILDREN WITH FAMILIAL HYPERLIPIDEMIAS AFTER QUANTITATIVE OR QUALITATIVE
DIETARY RESTRICTION

Arrigo Cicero®, B. Gerocarni®, G. Derosa?, C. Borghi*

YInternal Medicine, Aging and Kidney Disease Dept., University of Bologna, Bologna, ®Internal Medicine and Therapeutics
Dept., University of Pavia, Pavia, Italy

Background: The diagnosis of Familial Hyperlipidemia increase the anxiety level of children and
decrease their perceived quality of life. In particular, the change in dietary habit prescribed to manage
the hyperlipidemia could strongly modify their life-style.

Objective: To evaluate the impact of a quantitative and a qualitative dietary program on their
metabolic parameters and anxiety level.

Methods: We enrolled 42 patients, mean age 13.4+2.9 years old firstly diagnosed for Familial
Dyslipidemia in the setting of a Lipid Clinic. We investigated the factors associated to worsening in
children perceived quality of life after quantitative or qualitative dietary changes. For children, mean
scores on the Child Behavior Checklist (CBCL), the Children's Depression Inventory (CDI) and the
State-Trait Anxiety Inventory for Children (STAIC). Mothers psychological symptoms were measured
by the Hopkins Symptom Checklist.

Results: The effects of the two diets was similar in term of diet improvement cholesterolemia
reduction, even if children continuing the quantitative diet loss more weight than the other ones. As it
regards the children mood, adjusting data for age and sex of the child and mother's age and
education level, higher CBCL scores are significantly associate to the permanence in quantitative diet,
higher age of the children, higher CDI and STAIC score, and to mother anxiety at the baseline.

Conclusions: In children with Familial Hyperlipidaemia a dietary program based on quality of food
choice is associated to a more healthy children behavior than a quantitative one. However this result
is particularly influenced from the baseline mother anxiety level.
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PERSISTENT DEPRESSIVE SYMPTOMS ARE ASSOCIATED WITH CORONARY ARTERY CALCIFICATION
Mark Hamer', M. Kivimaki', A. Lahiri, A. Steptoe®

'Epidemiology and Public Health, University College London, *Cardiac Imaging and Research Centre, Wellington Hospital,
London, UK

Introduction: Tthe assessment of sub-clinical atherosclerosis before clinical disease is manifest
helps delineate the temporal relationship between depression and CHD. However, the association
between depression and sub-clinical atherosclerosis remains unclear. By assessing depressive
symptoms only at one point in time, most previous studies have failed to ascertain long-term
exposure.

Objectives: We examined the association of long-term depressive symptoms assessed at 3 time
points (over 10 yrs) with a marker of sub-clinical atherosclerosis assessed in terms of coronary artery
calcification (CAC).

Methods: Participants were 454 healthy men and women (aged 53 to 76 yrs) from the Whitehall Il
epidemiological cohort. Measures of CAC were taken using electron beam computed tomography at
the final follow up assessment and we used the 30 item General Health Questionnaire to assess
cognitive symptoms of depression.

Results: Clinically relevant levels of CAC (Agatston score>100) were detected in 25.3% of the
sample and 18.9% of the sample reported depressive symptoms at least once during follow up.
Participants that were persistently depressed had over a two fold increased risk of significant CAC
(odds ratio = 2.36, 95% CI, 1.04-5.35) compared with never depressed after adjustment for socio-
demographic and conventional cardiac risk factors. In gender stratified analyses this association
persisted in men only. Participants that reported only being depressed on one occasion were not at
elevated risk of CAC.

Conclusions: Persistent cognitive symptoms of depression assessed over several time points, but
not on a single occasion, are related to sub-clinical coronary atherosclerosis in men free of overt
CHD.



Workshop: RISK DETECTION, BIOMARKERS AND IMAGING

CAROTID INTIMA-MEDIA THICKNESS IS NOT INDEPENDENTLY PREDICTIVE FOR HARD CORONARY EVENTS IN MEN
AND WOMEN -THE HEINZ NIXDORF RECALL STUDY

Marcus Bauer®, B. Hoffmann? S. Méhlenkamp®, N. Lehmann?, U. Roggenbuck?, A. Schmermund®, S. Moebus?, N. Dragano®,
M. Brocker-Preuss®, A. Stang®, K. Mann’, J. Siegrist®, K.-H. Jockel?, R. Erbel*, on behalf of the Heinz Nixdorf Recall Study
Investigative Group

'Department of Cardiology, West-German Heart Center, University Duisburg-Essen, ?Institute for Medical Informatics, Biometry
and Epidemiology, University Duisburg-Essen, Essen, *CCB - Cardioangiologisches Centrum Bethanien, Frankfurt/Main,
“*Department of Medical Sociology, Heinrich-Heine University Diisseldorf, Diisseldorf, *Department of Clinical Chemistry and
Laboratory Medicine, University Hospital of Essen, Essen, °Institute of Clinical Epidemiology, Medical Faculty, Martin-Luther-
University of Halle-Wittenberg, Halle, "Department of Endocrinology and Division of Laboratory Research, University of
Duisburg-Essen, Essen, Department of Medical Sociology, University of Diisseldorf, Diisseldorf, Germany

Background: The increase of intima-media thickness (IMT) is a marker of subclinical atherosclerosis
and may improve prediction of cardiovascular events. Population-based data about the predictive
value of IMT in regard to hard coronary events are rare.

Methods: IMT was assessed with B-mode ultrasonography and a 10- MHz transducer. IMT was
calculated manually in 3552 subjects, aged 45-75 years, (5948 yrs.; 51% women) without known
coronary artery disease from the Heinz Nixdorf Recall Study. Subjects were followed for 5 years for
the occurrence of coronary death or non-fatal myocardial infarction (n=57 in men, n=20 in women).

Results: In univariate logistic regression analysis IMT was positively associated with hard coronary
events (odds ratio (OR, per 0.1mm, [95% CI]) =1.45 [1.26-1.67], p< 0.0001). Accordingly, the mean
value of IMT was higher in subjects with events vs. subjects without events. This relation was stronger
in men (0.77+ 0.15mm (events) vs. 0.70£0.14 (non-events); p< 0.001) than in women (0.68+0.10
(events) vs. 0.64+0.11 (non-events); p=0.14). When adjusting for age and gender, the positive
association attenuated (OR=1.25 [1.06-1.47], p=0.008). After adjustment for coronary risk factors (Hx.
of diabetes, total cholesterol, systolic blood pressure, smoking, HDL, BMI), the association further
diminished (OR=1.18 [1.00-1.40], p=0.06). Stratified by gender, we only saw a weak association in
men (OR=1.19 [0.98-1.44], p=0.07), but not in women (OR=1.17 [0.79-1.74], p=0.43).

Conclusion: The predictive value of IMT for hard coronary events is largely explained by coexistence
of traditional cardiovascular risk factors. The specific role of IMT in coronary risk stratification remains
to be defined.
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LIMITS IN DETECTION OF HIGH-RISK ATHEROSCLEROTIC PLAQUES WITH USPIO-ENHANCED MRI AT 3T IN AN
ANIMAL MODEL OF ATHEROSCLEROSIS

Harald Ittrich®, C. Jahntz®, K. Peldschus®, B. Misselwitz?, C. Weber*, G. Adam*

Dept. of Diagnostic and Interventional Radiology, University Hospital Hamburg-Eppendorf, Hamburg, Research Laboratories,
Bayer Schering Pharma AG, Berlin, Germany

Purpose: To test the potential of 3T MRI for detection of high-risk atherosclerotic aortic plaques after
injection of different USPIO dosages.

Material and methods: MRI of the aorta was performed on 15 WHHL and 6 NZW rabbits (control)
before and after USPIO administration (DDM 43/34, Schering, Germany) at 3T. 3 groups with i.v.
dosages of 1.0, 0.25 and 0.1 Fe/kg were used (5 WHHL/2 NZW per dose). Transverse T2*w 3D FFE
and parasagittal Tlw 3D MRA covering the aorta were used to investigate areas of signal intensity
(SI) reduction within the aortic wall demonstrating the uptake of USPIO. Images were matched with
histology (HE, Prussian blue, macrophage antibody RAM11).

Results: Sl reduction (p< 0.05) within the aortic wall of WHHL were detected after injection of
1.0mmol/kg (4/15) correlated with USPIOs in macrophages of inflammatory plagues (double-
immunostaining). No significant Sl reduction was detected in WHHL after injection of 0.25 and
0.1mmol/kg (11/15) with negligible USPIO uptake despite the high burden of atherosclerotic plaques.
Animals of the control group (NZW) showed no aortic SI changes (6/6) corresponding to the absence
of plagues/macrophages. Increasing the detection sensitivity for USPIO increased also artificial Sl
drops from bone marrow of vertebrae/ribs or lymph nodes.

Conclusion: Contrast enhanced MRI techniques at 3T using experimental dosages of USPIO
(1.0mmol/kg) allow identification of unstable atherosclerotic plaques due to USPIO accumulation in
macrophages. The lack of aortic S| reductionafter clinically relevant dosages of USPIO
((0.25),0.1mmol/kg) does not correlate with the absence of plaque formations due to low USPIO
uptake.



Workshop: RISK DETECTION, BIOMARKERS AND IMAGING

DISCORDANCE BETWEEN LDL CHOLESTEROL AND LDL PARTICLE CONCENTRATION IN RELATION TO INCIDENT
CVD EVENTS IN 27673 WOMEN

Samia Mora', J. Otvos?, P. Ridker®

'Preventive Medicine, Brigham and Women's Hospital, Boston, MA, LipoScience, Inc, Raleigh, NC, *Brigham and Women's
Hospital, Boston, MA, USA

Background: The cholesterol content of LDL particles varies between individuals because of
differences in size and relative content of cholesterol ester and triglycerides. We aimed to determine
whether discordance in levels of LDL cholesterol (LDL-C) and LDL particle concentration (LDL-P) is
related to CVD.

Methods and results: Baseline LDL-C was measured directly and LDL-P measured using nuclear
magnetic resonance spectroscopy (NMR) in 27673 apparently healthy middle-aged women with 11-
year follow-up. Participants were categorized as concordant if LDL-C and LDL-P differed by < +20
percentile units (N=16712; mean LDL-C 124 mg/dL, mean LDL-P 1365 nmol/L), discordant-high LDL-
C if LDL-C was higher than LDL-P by = 20 percentile units (N=5570; mean LDL-C 144 mg/dL, mean
LDL-P 1118 nmol/L), and discordant-high LDL-P if LDL-P was higher by = 20 percentile units
(N=5391; mean LDL-C 105 mg/dL, mean LDL-P 1624 nmol/L). Women with discordant-high LDL-P
had significantly higher (P< 0.001) BMI, metabolic syndrome, and C-reactive protein than women who
were concordant or discordant-high LDL-C. Despite lower LDL-C levels, the risk of incident CVD was
highest in women with discordant-high LDL-P. Conversely, despite higher LDL-C levels, CVD risk was
lowest in women with discordant-high LDL-C. Using the concordant group as reference, the hazard
ratio for CVD in the discordant-high LDL-P group was 1.46 (95% CI 1.26-1.68), and in the discordant-
high LDL-C group 0.78 (95% CI 0.65-0.93).

Conclusion: Discordance between LDL-C and LDL-P levels was associated with CVD risk, with
disproportionately higher LDL-P having higher risk, and disproportionately higher LDL-C having lower
risk, than concordant levels.
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LIPID LOWERING THERAPY INDUCES A SIGNIFICANT UPREGULATION OF THE PLASMA LIPIDOME IN FH PATIENTS
Reijo Laaksonen®, M. Janis®, K. Tarasov', R. Hurme®, D. Marais?, K. Ekroos*

'Zora Biosciences Oy, Espoo, Finland, 2University of Cape Town, Cape Town, South Africa

Objectives: We characterized the effect of atorvastatin + torcetrapib on plasma lipidome in familial
hypercholesterolemia (FH) patients.

Methods: Samples were analyzed by mass spectrometry based lipidomics. The samples were from a
randomized trial including FH patients on atorvastatin (80 mg/day; n=16), and atorvastatin 80 mg plus
torcetrapib (n=16).

Results: The analyses revealed that the lipid treatment lowered significantly plasma cholesteryl ester
(CE) species. In the atorvastatin group CE 20:4 concentration was lowered by -28% (p< 0.05) and in
the combination treatment group CE 19:0, 19:2, 20:0,21:0 22:3 and 24:0 were reduced significantly
from -15% to -29%. Despite decreased CE concentrations most of the other lipid species were
upregulated elevated in treated FH patients. In the atorvastatin group significantly elevated (from
+18% to 43%) concentrations of lysophosphatidylcholine (LPC) 18:0, LPC 18:1, CE 20:0, ClcCer
glucosylceramide (GlcCer) d18:1/24:0, GClcuCer d18:1/22:0 and ether-linked phosphatidylcholine
(PC-0)0 38:1 were recorded. In the combination group the significantly increased (+15-61%) lipid
species included: sphingomyelin (SM) (d18:1/17:0), (18:1/16:1-OH), SM (18:1/17:0)(18:1/15:2-OH),
SM (18:1/23:0), (18:1/22:1-OH)LPC 18:2, ceramide (Cer) d18:1/24:1, phosphatidylcholine (PC)
18:0/20:4, PC 0-38:7, PC 0-32:1, PC 0-34:2, PC 0-38:4, PC 0-34:3, PC 0-36:1. Overall we
recorded decreased plasma concentrations only for 13% and 28% of all detected lipid species during
atorvastatin and atorvastatin-torcetrapib treatments respectively.

Conclusions: Lipidomic analyses unraveled an atypical lipidomic profile response in FH patients due
to lipid lowering treatment. Inhibition of cholesterol synthesis in FH patients may result in
compensatory hepatic synthesis of a number of lipids to compensate the reduced LDL-receptor
mediated lipid uptake.



Workshop: UPTAKE, STORAGE AND MOBILIZATION OF LIPIDS AND CELLULAR CONSEQUENCES

ATGL-DEFICIENT MICE OVEREXPRESSING ATGL IN HEART ARE RESISTANT TO DIET-INDUCED OBESITY AND
INSULIN RESISTANCE

Renate Schreiber, R. Zimmermann, G. Haemmerle, R. Zechner

Institute of Molecular Biosciences, University of Graz, Graz, Austria

Insulin resistance is associated with elevated free fatty acid (FFA) levels in the circulation. Plasma
FFA levels are predominantly determined by adipose tissue lipolysis and the rate-limiting enzyme in
triacylglycerol (TG) mobilization is adipose triglyceride lipase (ATGL). ATGL-deficient (ATGL-/-) mice
show decreased FFA levels, enhanced glucose usage, and improved insulin sensitivity. These
observations link ATGL function to the pathogenesis of type 2 diabetes and identify ATGL as a
potential drug target for the treatment of this disease. However, ATGL-/- mice also showed a massive
TG accumulation in cardiac muscle leading to premature death. This severe phenotype makes it
difficult to investigate whether ATGL-deficiency counteracts the development of diet-induced insulin
resistance.

The aim of this study is to investigate energy metabolism in ATGL-deficient mice overexpressing
ATGL specifically in heart (heartATGL-/- mice). Plasma lipid parameters and glucose levels were
similar in ATGL-/- mice and heartATGL-/- mice. Yet, heartATGL-/- mice did not accumulate TG in
cardiac muscle and exhibited normal life expectancy. To study ATGL function during high caloric
intake, mice were fed a high-fat diet for 2 months. Compared to controls, plasma TG and FFA levels
were decreased by 50% and 60%, respectively. Blood glucose levels were decreased by 50 %
indicating resistance of these animals to diet-induced type 2 diabetes. Insulin sensitivity tests showed
that heartATGL-/- mice retain improved insulin sensitivity even on a high-fat diet. In conclusion, our
data demonstrate that heartATGL-/- mice are resistant to the development of diet-induced insulin
resistance and type 2 diabetes.
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BROWN ADIPOSE TISSUE IS A MAJOR DETERMINANT OF PLASMA CLEARANCE AND ORGAN UPTAKE OF
TRIGLYCERIDE-RICH LIPOPROTEINS

Alexander Bartelt’, O.T. Bruns*?, K. Peldschus®, H. Ittrich®, U.l. Tromsdorf*, M. Merkel®, J. Heeren®

YIBMII: Molecular Cell Biology, N30, University Medical Center Hamburg-Eppendorf, *Electronmicroscopy and Micro-
Technology, Heinrich-Pette-Institute for Experimental Virology and Immunology, *Department of Diagnostic and Interventional
Radiology, University Medical Center Hamburg-Eppendorf, “Department of Physical Chemistry, University of Hamburg, °1.
Medizinische Klinik, Asklepios Klinik St. Georg, Hamburg, Germany

Objective: Chylomicrons and VLDL represent triglyceride-rich lipoproteins (TRL) that transport
triglycerides to peripheral tissue for storage and energy supply. Recently it has been shown that
adults have substantial amounts of functional brown adipose tissue (BAT). Murine as well as human
BAT has a high energy demand especially when it is activated upon cold exposure. Here we
investigate the role of TRL metabolism for energy supply of BAT upon cold exposure in mice.

Methods: C57BL/6J mice were kept for 24 hours in a cold room (8°C) or at room temperature. mMRNA
expression levels, plasma clearance and organ uptake of radiolabelled TRL were determined in
control and cold-adapted mice. TRL organ uptake was visualised by magnetic resonance imaging
(MRI) using nanocrystals embedded into the TRL core.

Results: In BAT cold exposure increases expression of genes required for catabolism (e.g. LPL and
apoE). In line with these findings we observed a massive acceleration of TRL turnover and a
concomitant 20-fold increase in organ uptake of TRL components into BAT of cold-adapted mice.
Using MRI we visualised the dynamic uptake of TRL into BAT and liver in control as well as in cold-
adapted mice. Taken together, we observe an accelerated TRL plasma clearance with an enormous
shift in TRL uptake from liver to BAT in cold-adapted mice.

Conclusion: BAT is a novel determinant of plasma clearance and organ uptake of TRL especially
upon cold exposure. Therefore, BAT may be an interesting target in diseases associated with
elevated serum triglycerides such as diabetic dyslipidemia.



Workshop: UPTAKE, STORAGE AND MOBILIZATION OF LIPIDS AND CELLULAR CONSEQUENCES

GLUCAGON-LIKE PEPTIDES (GLP-1 AND GLP-2) AS CRITICAL REGULATORS OF INTESTINAL LIPID ABSORPTION
AND CHYLOMICRON PRODUCTION

J. Hsieh', Khosrow Adeli?

University of Toronto, *Clinical Biochemistry, The Hospital for Sick Children, University of Toronto, Toronto, ON, Canada

Many peptide hormones produced within the gastrointestinal system aid in the regulation of energy
homeostasis and metabolism. Among these are glucagon-like peptides 1 and 2 (GLP-1 and GLP-2).
Recent studies in our laboratory indicate that GLP-1 has an inhibitory effect on intestinal apoB-
containing lipoprotein output in the Syrian Golden hamster, but the effect is lost in fructose-fed,
insulin-resistant hamsters, suggesting that insulin signaling is crucial for GLP-1's action on the
intestine. We found that the GLP-1 agonist exendin-4 has a significant acute suppressive effect on
intestinal fat absorption and CM production in the Syrian Golden hamster. In addition, intraperitoneal
administration of the GLP-1 antagonist exendin (9-39) resulted in significantly greater CM secretion
than the control. GLP-1's suppressive effect on CM assembly and secretion may in part be mediated
through its insulinotropic effect, since fructose fed hamsters that do not respond to insulin exhibited no
change in intestinal lipoprotein secretion with administration of GLP-1. In contrast, GLP-2 showed a
marked stimulatory effect on CM secretion in both mice and hamster, consistent with its general role
in facilitating nutrient absorption. Moreover, GLP-2 directly stimulated apoB48 secretion in jejunal
fragments cultured ex vivo, increased expression of fully glycosylated CD36 and induced intestinal
absorption of [3H]triolein. Similarly, GLP-2 significantly enhanced intestinal lipoprotein production in
wild-type mice but not in Cd36" mice. Thus, GLP-2 acts as a potent stimulator of intestinal CM
secretion possibly through enhanced lipid uptake in a pathway requiring CD36.



Workshop: HDL - MORE THAN CHOLESTEROL?

HIGH DENSITY LIPOPROTEIN PROTECTION AGAINST PRIMARY CARDIAC RISK IS LOST WITH ENHANCED LOW
GRADE CHRONIC INFLAMMATION

Robin Dullaart!, R. Gansevoort?, C. Sparks®, J. Corsetti*

*Endocrinology, 2Nephrology, University of Groningen, Groningen, The Netherlands, *Department of Pathology and Laboratory
Medicine, University of Rochester Medical Center, “Department of Pathology and Laboratory Medicine, University of Rochester
School of Medicine and Dentistry, Rochester, NY, USA

Background: HDL-cholesterol predicts recurrent cardiovascular risk in a subgroup of postinfarction
patients defined by hypercholesterolemia and high C-reactive protein levels. We investigated whether
a similar high-risk subgroup exists for incident cardiovascular disease in a population-based cohort..

Subjects and methods: A graphical exploratory data analysis tool was used to identify high-risk
subgroups in a male population-based cohort (n = 3405) from the Prevention of Renal and Vascular
End-Stage Disease (PREVEND) study by generating 3-dimensional mappings of risk over the HDL-
cholesterol/C-reactive protein domain with subsequent use of Kaplan-Meier analysis to verify high-
risk. Within-subgroup risk was assessed using Cox proportional hazards regression and Kaplan-Meier
analysis.

Results: Mappings revealed two high-risk subgroups: a low HDL-cholesterol/high C-reactive protein
subgroup and a smaller high HDL-cholesterol/high C-reactive protein subgroup. The low HDL-
cholesterol subgroup demonstrated a pattern of metabolic syndrome-like dyslipidemia in contrast with
a predominantly unremarkable biomarker pattern for the high HDL-cholesterol subgroup. However, in
the high HDL-cholesterol subgroup, C-reactive protein levels were higher than in the low HDL-
cholesterol subgroup. Within the high HDL-cholesterol subgroup, C-reactive protein predicted risk.
Moreover, in the high HDL-cholesterol subgroup, risk was associated with lower triglyceride levels in
conjunction with presumptively larger HDL particles.

Conclusions: High HDL-cholesterol and high C-reactive protein levels define a subgroup of men at
high-risk for incident cardiovascular disease. High HDL cholesterol-associated risk likely relates to
impaired anti-inflammatory properties of HDL particles remodeling. This approach may facilitate
identification of abnormal HDL function-related properties conferring high risk, despite high HDL-
cholesterol associated risk.



Workshop: HDL - MORE THAN CHOLESTEROL?

A NOVEL METHOD FOR THE MEASUREMENT OF PREBHDL AND AHDL KINETICS WITH STABLE ISOTOPIC
LABELLING TECHNIQUES

Xuefei Li, M. Stolinski, N.C. Jackson, M.A. Umpleby
Diabetes and Endocrinology, PGMS/University of Surrey, Guildford, UK

Aim: Current understanding of HDL kinetics is limited due to an inability to measure the kinetics of
preBHDL. The aim of this study was to develop a method to determine the kinetics of apoA-I in aHDL
and preBHDL following isotopic labelling.

Methods: A novel technique to isolate apoA-I from aHDL and prefHDL was developed. Following an
overnight fast, six healthy subjects (4F+2M) received a 9 hour intravenous infusion of 1-*C-leucine
with hourly blood sampling. ApoA-I from plasma aHDL and preBHDL was separated by a combination
of agarose gel electrophoresis and SDS-PAGE. HDL, and HDL; were also separated by
ultracentrifugation and apoA-| isolated by SDS-PAGE. ApoA-l bands were hydrolyzed in 6M HCI,
amino acids purified by ion exchange chromatography and isotopic enrichment measured by GCMS.
The fractional catabolic rate (FCR) of HDL apoA-I was calculated using the rate of increase of apoA-I
enrichment and the steady state enrichment of a-ketoisocaproate.

Results: Plasma cholesterol was 4.42+0.34 mmol/L (mean+SEM), triglyceride 0.91+0.56 mmol/L,
HDL cholesterol 1.07+0.10 mmol/L and total plasma apoA-|I 1.32£0.09 mg/ml. PreBHDL apoA-I FCR
was significantly higher than aHDL apoA-I FCR, 0.20+0.02 vs 0.17+0.02 pools/day respectively
(P=0.007). There was a significant negative correlation between prefHDL FCR and plasma apoA-I|
and between aHDL FCR and plasma apoA-I (both p=0.008). There was also a significant difference
between HDL, and HDL; FCR, 0.18+0.02 vs 0.16£0.01 pools/day respectively (P=0.003).

Conclusion: Results indicate aHDL and preBHDL kinetics can be measured by this methodology.
This technique may aid our understanding of the mechanisms which cause reduced HDL cholesterol.



Workshop: ATHEROTHROMBOSIS

C HANGES OF PROINFLAMMATORY CYTOKINES, CHEMOATTRACTANTS AND DESTRUCTIVE
METALLOPROTEINASES CONTENTS DURING OF UNSTABLE ATHEROSCLEROTIC PLAQUE FORMATION

Yulia Ragino®, A. Chernjavski?, Y. Polonskaja’, A. Volkov?, E. Semaeva?®, S. Tcimbal?, M. Voevoda®

YInstitute of Internal Medicine SB RAMS, *Research State of Circulation Pathology, Federal Agency of Public Health and Social
Development, Novosibirsk, Russia

Inflammatory biomarkers (TNF-alpha, IL-1-beta, IL-6, IL-8, high sensitive C-reactive protein, hsCRP,
monocytes chemotactic protein, MCP-1, endothelial monocytes activating protein, EMAP-II, adhesive
molecules ICAM-1 and VCAM-1) and destructive biomarkers (metalloproteinase, MMP-3, MMP-7,
MMP-9, tissue inhibitor of metalloproteinase, TIMP-1) during of consecutive stages of atherosclerotic
plague formation (normal intimae, lipid stain, early stable plaque, unstable vulnerable plaque, stable
plaque with fibrosis”) and in 3 types of plaques instability (lipid, inflammatory-erosive and necrotic)
were studied. The study was included 96 men with angiographic proven coronary atherosclerosis.
Collecting of 162 intima/media fragments was performed during coronary artery bypass grafting
operation by endarterectomy. After histological analysis of fragments the "normal intimae" was
revealed in 19 cases, “lipid stain” - in 23, “early stable plaque” - in 34, “stable plaque with fibrosis” - in
41, “unstable plaque” - in 45, included lipid type in 14 cases, inflammatory-erosive type - in 16 and
necrotic type - in 15. Biomarkers in homogenate of fragments were investigated by ELISAs kits after
protein measuring. Increased levels of IL-6, IL-8, hsCRP, MCP-1 and EMAP-II as inflammatory
biomarkers, on the one hand, and increased levels of MMP-7 and MMP-9 as destructive biomarkers,
on the other hand, were typical for unstable plaques. Inflammatory activity was prevailed not only in
inflammatory-erosive type, but in lipid type of unstable plagues in comparison with necrotic type.
Thus, inflammatory-destructive activity changes are significant for unstable plaque formation and they
are different in various types of plaques instability. The study was supported by Grant of RFBI 09-04-
00374.



Workshop: ATHEROTHROMBOSIS

FVIIA PLASMA LEVELS: INFLUENCE OF F7, F10 AND PROCR (ENDOTHELIAL PROTEIN C RECEPTOR) SNPS
Inge Kalies', M. Knutsson', A. Siegbahn?, A.-C. Syvanen?, L. Lind?, R. Kerb*?

!Astrazeneca R&D, MéIndal, *Medical Science, Uppsala University, Uppsala, Sweden, *Dr Margarete Fischer-Bosch Institute of
Clinical Pharmacology, Stuttgart, Germany

Objective: Investigation on the influence of candidate single nucleotide polymorphisms (SNPs) on
plasma levels of Coagulation factor FVlla. FVII/FVlla levels are consistently and independently
related to cardiovascular risk and their high variability in plasma level/activity may be partially due to
genetic factors.

Population: A population-based sample of ~1000 subjects (70-yrs-old, 51% men) from the
Prospective Study of the Vasculature in Uppsala Seniors (PIVUS).

Methods: 155 SNPs from 20 genes, reported to influence blood coagulation and fibrinolysis were
selected from the database (http://www.ncbi.nml.nih.gov/SNP/). Genotyping using the Golden Gate
assay (lllumina Inc.) was done at the SNP technology platform Uppsala University. Plasma levels of
active PAI-1, t-PA:ag, VWF:ag, F1+2, fibrinogen, D-dimer and FVlla were analyzed at the Uppsala
Clinical Research laboratory (UCR).

Results: Four F7 SNPs were found associated to circulating FVlla levels (p: E-55 to E-59). Three
VWF SNPs showed association to VWF:ag (p: E-7 to E-8). Furthermore, six F10 SNPs (p: E-6 to E-46)
and the PROCR SNP rs2069940 (p=E-9) correlated with FVlla level. F7 and F10 genes are localized
in close proximity on chromosome 13q with the most significant F10 SNP (rs474810) in strong LD with
the F7 SNP rs6046 (R353Q), strongly influencing FVlla levels. The PROCR SNP rs2069940 belongs
to the A3 haplotype, recently associated with the amount of soluble EPCR (sEPCR) in plasma that
binds FVlla (Ireland, atvb09).

Conclusion: Our results support the role of EPCR and FVlla as risk factors for coronary heart
disease, confirming the existence of complex dynamic processes linking FVII, FX and EPCR.



Workshop: ATHEROTHROMBOSIS

CAN ECCENTRIC ARTERIAL PLAQUES ALONE CAUSE FLOW STAGNATION POINTS AND FAVOUR THROMBUS
INCORPORATION?

Simone G. Ramos?, C.T. Beneli*, P.F. Barbosa®, E.M. Floriano®, J. Elias Jr?, F.S. Ramalho®, M.A. Rossi’

*pathology, “Radiology, Faculty of Medicine of Ribeirdo Preto/University of Sdo Paulo, Ribeirdo Preto, Brazil

Introduction: Many studies of human arteries have confirmed that various stages of thrombosis and
thrombus incorporation can be involved in the process of plaque progression. This is many times
associated with heart attack and stroke, the most frequent causes of the morbidity and mortality in
atherosclerosis. A majority of studies pertaining to this subject refer to thrombosis as being related to
vulnerable lipid plaques or endothelial injury after surgical proceedings, exposing tissue factor and
triggering the coagulation cascade.

Objectives: To determine whether eccentric atherosclerotic plaques can alone cause haemodynamic
alterations, resulting in flow stagnation points that favour thrombosis as well as incorporation,
contributing to a continuous growing of the atheroma. The research presented here was undertaken
to test this hypothesis.

Method: An experimental model of stenosis of the aorta was used with a mushroom-shaped Plexiglas
plug, simulating a stable atheromatous plaque and promoting local turbulence and thrombosis. This
type of stenosis, named intrinsic or intraluminal, minimizes possible intramural effects associated with
external compression or ligation, which severely deform the arterial wall.

Results and conclusion: With animal survival of more than 24 h, we followed the partial fibrinolysis
of the thrombus as well as its posterior organization and incorporation to the arterial wall as a
neointima for up to 30 days. The mushroom plug form permitted the development of recirculation and
stasis areas around it, favoring this evolution. Despite noted limitations, this study demonstrates that
thrombus incorporation can contribute to plaque extension, as it can promote recirculation and stasis
areas.



Workshop: ATHEROTHROMBOSIS

SIGNIFICANT ASSOCIATION BETWEEN GENETIC POLYMORPHISMS IN VITAMIN K EPOXIDE REDUCTASE GENE AND
THE RISK OF ISCHEMIC STROKE

Fang-I Hsiehzl’z, Y.-C. Hsieh', C.-W. Chang®, C.-H. Bai*?, L.-M. Lien?, J.-S. Jeng®, H.-J. Lin®, H.-P. Tseng’, W.-C. Lo", Y.-L. Li*,
H.-Y. Chiou™

School of Public Health, Taipei Medical University, “Dr. Chi-Chin Huang Stroke Research Center, Taipei Medical University,
3Central Laboratory, “Department of Neurology, Shin Kong Wu Ho-Su Memorial Hospital, Stroke Center and Department of
Neurology, National Taiwan University Hospital, ®Department of Neurology, Chi-Mei Medical Center, ‘Department of Neurology,
Lotung Poh-Ai Hospital, Taipei, Taiwan R.O.C.

Background: The formation of thrombus has been confirmed to play an important role for the
development of ischemic stroke. In addition, the contribution of the coagulation cascade to the
initiation and propagation of the thrombus has been reported in many studies. Several studies
indicated that the formation of coagulation factors was associated to the Vitamin K cycle. The
important step in this cycle was conversion of vitamin K to vitamin K epoxide catalyzed by vitamin K
epoxide reductase (VKOR). Therefore, we hypothesize that polymorphisms in the VKOR gene are
associated with the risk of ischemic stroke.

Methods: The case-control study was conducted with 701 ischemic stroke patients and 701 controls.
All cases were confirmed with computed tomography and/or magnetic resonance imaging. A
structured questionnaire was used to collect information on conventional cardiovascular risk factors
and laboratory results. The genetic polymorphisms of VKOR (A-1639G, T1173C and T2255C) were
determined by polymerase chain reaction-restriction fragments length polymorphism.

Results: A significantly increased risk of ischemic stroke was found in the subjects with VKOR -
1639G/1173C/2255C carriers (OR=1.82, 95% C.I.=1.21-2.74) as compared with those without these
mutations after adjusted for hypertension, dyslipidemia, diabetes, history of cardiovascular diseases,
and family history of stroke. Moreover, a drastically elevated risk of ischemic stroke (OR=11.26, 95%
C.1.=4.77-26.56) was observed in subjects with diabetes and GCC haplotype compared to those
without these two risk factors.

Conclusion: The GCC haplotype of VKOR gene was a strong predictor of ischemic stroke especially
for diabetes patients.



Workshop: LIPID MEDIATORS OF INFLAMMATION AND CELL SIGNALING

TIMP3: A SWITCH THAT CONTROLS HIGH FAT DIET-INDUCED INFLAMMATION, DIABETES AND STEATOSIS IN MICE
Rossella Menghini', V. Casagrande®, M. Cavalera®, V. Marzano', S. Menini?, G. Pugliese?, A. Urbani', R. Lauro®, M. Federici*

University of Rome Tor Vergata, “University of Rome La Sapienza, Rome, Italy

Obesity is associated with low-grade inflammatory state which prompts to diabetes and
atherosclerosis. We found that activity and expression of Tissue inhibitor of Metalloproteinase 3
(TIMP3) are decreased in obesity. Because obesity is associated with increased macrophage
accumulation in different tissues, we used a transgenic approach under control of CD68 promoter to
reconstitute TIMP3 levels and we analyzed its metabolic homeostasis. After 20 weeks of High Fat Diet
(HFD), we observed that Tg mice compared with WT showed a significant improved glucose tolerance
and insulin sensitivity, measured by IPGTT and IPITT (p< 0.01 for all, n=8 per group). Histology of
white adipose tissue (WAT), liver, kidney and aorta showed accumulation of lipids, intense fibrosis
and increased inflammatory markers in WT compared with Tg mice. Expression profiling for metabolic
and inflammatory genes revealed that Tg compared with WT have significant lower levels for IL6,
SOCS3 and SCD1 in WAT, and for Socs3, IL-6, G6Pase in liver (p< 0.01 for all, n=5). To further
elucidate the mechanisms involved in Timp3 rescue of hepatic steatosis we analyzed liver
homogenates by shotgun proteomics (ESI-LC-gTOF-MS/MS) identifying 62 differentially expressed
proteins in WT compared with Tg mice, including ACLS-1 (5-fold higher in WT vs Tg, p< 0.001) and
FABP-1 (2.2 higher in WT vs Tg, p< 0.01), which were confirmed by western blot. Our data indicate
that macrophage specific overexpression of TIMP3 protects from HFD induced inflammation and
metabolic disorders.



Workshop: LIPID MEDIATORS OF INFLAMMATION AND CELL SIGNALING

GENETIC VARIATION IN LIVER X RECEPTOR ALPHA AND RISK OF ISCHEMIC VASCULAR DISEASE IN THE GENERAL
POPULATION

Stefan Stender?, R. Frikke-Schmidt*, A.A. Sethi?, B.G. Nordestgaard®, A. Tybjeerg-Hansen®

Dept. Clinical Biochemistry, Rigshospitalet, Copenhagen University Hospital, Copenhagen, Denmark, “Lipoprotein Metabolism
Section, Vascular Medicine Branch, National Heart, Lung, and Blood Institute, National Institutes of Health, Bethesda, MD,
USA, *Dept. Clinical Biochemistry, Herlev Hospital, Copenhagen University Hospital, Herlev, Denmark

Background and aims: Liver X receptor alpha (LXRa) is a nuclear receptor that plays important roles
in both lipid metabolism and inflammation. We hypothesized that genetic variation in LXRa could
influence plasma lipid and lipoprotein levels and risk of ischemic vascular disease in the general
population.

Methods: We genotyped seven LXRa single nucleotide polymorphisms (SNPs) in the Copenhagen
City Heart Study, a prospective general population study comprising a total of 10,300 subjects with 33
years of follow-up. We subsequently examined plasma lipid and lipoprotein levels and risks of
ischemic heart disease, myocardial infarction, ischemic cerebrovascular disease and ischemic stroke
as a function of LXRa genotype.

Results: Homozygosity for -840C>A and -115G>A (in perfect linkage disequilibrium), present in 3%,
associated with a hazard ratio (HR) for ischemic heart disease of 1.3 (95% confidence interval [CI],
1.0-1.7; P=0.04), a HR for myocardial infarction of 1.6 (95% ClI, 1.1-2.2; P=0.008), a HR for ischemic
cerebrovascular disease of 1.6 (95% CI, 1.2-2.2; P=0.002) and a HR for ischemic stroke of 1.8 (95%
Cl, 1.3-2.6; P< 0.001). Heterozygosity for -840C>A and -115G>A did not associate with any disease
outcomes. Furthermore, none of the seven genotyped SNPs associated with plasma lipid and
lipoprotein levels.

Conclusion: Homozygosity for LXRa -840C>A and -115G>A associated with increased risks of
ischemic heart disease, myocardial infarction, ischemic cerebrovascular disease and ischemic stroke
in the general population.



Workshop: LIPID MEDIATORS OF INFLAMMATION AND CELL SIGNALING

EXPRESSION OF A RETINOIC ACID SIGNATURE IN CIRCULATING CD34 CELLS FROM CORONARY ARTERY DISEASE
PATIENTS

Tineke CTM van der Pouw Kraan®, S.H. Schirmer?, J.0. Fledderus®, P.D. Moerland®, J.M. Baggen®, T.A. Leyen®, A.M. van der
Laan®, J.J. Piek®, N. van Royen®, A.J.G. Horrevoets®

VU University Medical Center, Amsterdam, The Netherlands, Universitatsklinikum des Saarlandes, Homburg, Germany,
*Academic Medical Center, University of Amsterdam, Amsterdam, The Netherlands

Introduction: Circulating CD34+ progenitor cells have the potential to differentiate into a variety of
cells, including endothelial cells. Knowledge is still scarce about the transcriptional programs used by
CD34+ cells from peripheral blood, and how these are affected in coronary artery disease (CAD)
patients.

Methods: We performed a whole genome transcriptome analysis of CD34+ cells, CD4+ T cells,
CD14+ monocytes, and macrophages from 12 patients with CAD and 11 matched controls.

Results: CD34+ cells, compared to other mononuclear cells from the same individuals, showed high
levels of KRAB box transcription factors, known to be involved in gene silencing. This correlated with
high expression levels in CD34+ cells for the progenitor markers HOXA5 and HOXA9, which are
known to control expression of KRAB factor genes. The comparison of expression profiles of CD34+
cells from CAD patients and controls revealed a less naive phenotype in patients’ CD34+ cells, with
increased expression of genes from the Mitogen Activated Kinase network and a lowered expression
of a panel of histone genes, reaching levels comparable to that in more differentiated circulating cells.
Furthermore, we observed a reduced expression of several genes involved in CXCR4-signalling and
migration to SDF1/CXCL12. The altered gene expression profile of CD34+ cells in CAD patients was
related to activation/differentiation by a retinoic acid-induced differentiation program.

Conclusion: These results suggest that circulating CD34+ cells in CAD patients are programmed by
retinoic acid, leading to a more differentiated phenotype and reduced capacity to migrate to ischemic
tissues.



Workshop: LIPID MEDIATORS OF INFLAMMATION AND CELL SIGNALING

FXR-DEFICIENCY IMPROVES GLUCOSE AND ENERGY HOMEOSTASIS IN GENETIC OBESITY

Janne Prawitt', M. Abdelkarim®, J. Dumont?, H. Duez*, J.H.M. Stroeve?, T.H. van Dijk?, E. Bouchaert, F. Kuipers?, B. Cariou’,
S. Caron', B. Staels®

'Departement d'Atherosclerose, Institut Pasteur de Lille, Univ Lille Nord de France, Inserm U545, UDSL, Lille, France,
’Department of Pediatrics, Center for Liver, Digestive and Metabolic Diseases, University Medical Center Groningen,
Groningen, The Netherlands

Introduction: Obesity predisposes to the development of insulin resistance and type 2 diabetes with
a subsequent increase in the risk for atherosclerosis. The underlying molecular links between these
pathologies are not very well understood. The nuclear receptor FXR has lately been established as a
regulator of glucose homeostasis, insulin sensitivity and energy metabolism in lean mice.

Objective: To study the role of FXR in an obese context, we analysed the effects of FXR deficiency in
genetic obesity, using FXR™ob/ob mice.

Results: Obesity was attenuated in FXR™"ob/ob mice compared to FXR™ob/ob controls reflected in
reduced fat and lean mass, probably due to a decrease in energy balance. Glucose homeostasis was
strongly improved in FXR”ob/ob mice as detected by a reduction of hyperglycemia and
hyperinsulinemia and a clearly ameliorated glucose tolerance assessed in both IPGTT and OGTT.
The increase of the metabolic clearance rate of blood glucose measured by stable isotope dilution
and an enhanced Akt-phosphorylation in response to an acute insulin stimulus in white adipose tissue
and skeletal muscle but not in liver of FXR”ob/ob mice strongly indicated an amelioration of
peripheral insulin sensitivity. Thus, the observed decrease in hepatic gluconeogenic gene expression
in FXR""ob/ob mice seems to be due to a direct effect of FXR-deficiency, and might well contribute to
the reduction of blood glucose levels.

Conclusion: Our data show an unexpected role of FXR in the development of obesity and related
disturbances in glucose homeostasis.



Workshop: PLAQUE PROGRESSION AND RUPTURE

MICE DOUBLE-DEFICIENT FOR APOLIPOPROTEIN E AND BIGLYCAN SHOW ENHANCED ATHEROSCLEROSIS ON
NORMAL CHOW

Ariane Melchior-Becker, J.W. Fischer

Pharmokologie, Universitatsklinikum Essen, Universitat Duisburg-Essen, Essen, Germany

The small leucin-rich repeat proteoglycan biglycan is postulated to play on one hand a key role in
collagen matrix assembly and on the other hand in lipid retention due to its LDL-binding properties. To
analyse the functional role of biglycan in atherogenesis we bred male mice double deficient of
apolipoproteinE and biglycan (ApoE-/-/bgn-/0) and analysed the progression of atherosclerosis
compared to ApoE-deficient littermates (ApoE-/-/bgn+/0) at 15, 30 and 35 weeks on normal chow.
ApoE-/-/bgn-/0-mice showed progressive dilatation of the aortic arch in comparison to age matched
littermates. Bodyweight increased significantly during ageing in ApoE-/-/bgn-/0 but not in ApoE-/--
littermates. ApoE-/-/bgn-/0-mice showed dramatically increased Plaque burden as determined by oil-
red O en face staining of the thoracic aorta at all ages. In addition, plague area of aortic root lesions
showed enlarged lesions in ApoE-/-/bgn-/0-mice at the age of 30 and 35 weeks. While there were no
differences found in lipid content of the aortic root plaques, the collagen content differed as well as the
collagen fibril density as evidenced by sirius red staining and analysis under polarized light. ApoE-/-
/bgn-/0-mice showed decreased accumulation of hyaluronan and a trend towards increased
accumulation of decorin in aortic root lesions. Furthermore, ApoE-/-bgn-/0 mice were characterized by
dramatically increased macrophage retention in aortic root lesions at 15 weeks. Taken together ApoE-
/-/lbgn-/0-mice showed increased atherosclerosis compared to their ApoE-/--littermates on normal
chow possibly due to increased macrophage mediated inflammation and/or disturbed vascular
collagen matrix. These results strongly suggest a protective role of biglycan during the progression of
atheroslerosis.



Workshop: PLAQUE PROGRESSION AND RUPTURE

EFFECT OF GDF-15 (GROWTH DIFFERENTIATION FACTOR 15) IN THE PROGRESSION OF ATHEROSCLEROSIS
Stefanie Ziigel®, S. Vorwald?, G. Bendner?, G.A. Bonaterra®, J. Strelau?, R. Kinscherf*

!Anatomy and Cell Biology, Philipps-University, Marburg, Anatomy and Cell Biology Ill, Ruprecht-Karls University, Heidelberg,
Germany

Growth differentiation factor-15 (GDF-15) is a member of the TGF-I3 superfamily and an important
regulator of proliferation, differentiation and inflammatory processes and found in human
atherosclerotic plaque. Hence the goal of the study was to investigate the effect of GDF-15 in the
Progressmn of atherosclerosis in apoE deficicent (apoE ) mice. Therefore GDF-15 deficient (GDF-15
) LacZ-knockin mice were generated and crosshred with apoE deficient mice. At an age of 10 weeks,
the offspring were fed with a high cholesterol diet (western diet) for a period of 12 weeks. The extent
of atherosclerotic plaque was measured in the innominate artery (=brachiocephalic trunk). Detection
of BM8 and MOMA-2 (macrophages), Ki67 (proliferation), COX-2 and MIF (mflammatlon) Was
performed via immunohistological staining and computer-assistedly measured. In apoE” "IGDF-15"

mice we found a reduction of lumen stenosis of 37% (p=0.05) compared to apoE" "IGDF-15"" mice.
Expression of COX-2 (+91%, p=0.02) and MIF (+202%, p=0.04) was increased and although Ki67
positive cells were increased (+94%, p=0.05) no change in BM8 and MOMA-2 positive cells was
detected. We assume that an increased proliferation and inflammatory reactions in atherosclerotic
lesions of apoE’ "IGDF-15" mice indicate an important role of GDF-15 in the progression of
atherosclerosis.



Workshop: PLAQUE PROGRESSION AND RUPTURE

GENETIC DEFICIENCY IN FUNCTIONAL MMP-10 REDUCES PROGRESSION OF ATHEROSCLEROSIS IN
APOLIPOPROTEIN E-KNOCKOUT MICE

Ana Purroy, M. Belzunce, J. Orbe, J. Barrenetxe, J.A. Paramo, J.A. Rodriguez

Atherosclerosis Research Laboratory, Division of Cardiovascular Sciencies, Centre for Applied Medical Research (CIMA).
University of Navarra, Pamplona, Spain

Objective: Matrix metalloproteinases (MMPs) participate in different stages of atherothrombosis.
MMP-10 is expressed in human atherosclerotic lesion, but its role in atherosclerosis remains poorly
understood. We have assessed the relevance of MMP-10 on atherosclerosis by determining the
impact of MMP-10 deficiency in the apolipoprotein E knockout (apoE-/-) mice.

Methods: Aortic MMP-10 expression was measured in wild type (wt) and apoE-/- mice by RT-qPCR.
ApoE-/- (n=16) and double knockout (apoE-/-;MMP-10-/-) mice (n=20) on C57BI6J background were
kept on normal chow diet until sacrifice (10 and 20 months). Morphometric analysis were performed
on serial sections of brachiocephalic artery and aortic root. Collagen content (Sirius red staining),
plague composition (smooth muscle and macrophages) and localization of MMP-10 expression by
immunohistochemistry were measured.

Results: Aortic MMP-10 expression was observed in the atherosclerotic lesion of apoE-/- but was not
in wt mice, colocalizing by immunohistochemistry with macrophages in the core and shoulders of the
plaque. Plaque size at 10 months was reduced up to 70% (p< 0.001) in the brachiocephalic artery and
aortic root of apoE-/-;MMP-10-/- as compared to apoE-/- mice. A 40% reduction (p< 0.05) was also
observed in older animals. Frequency of calcified plaques at 10 months was significantly decreased in
apoE-/-;MMP-10-/- mice (85 vs 33%, p< 0.05), but not at 20 months.

Conclusion: Our study provides in vivo evidence that MMP-10 plays a major role in atherosclerosis
progression and participates in plaque calcification.



Workshop: PLAQUE PROGRESSION AND RUPTURE

GEOMETRY OF THE VULNERABLE PLAQUE: LONGITUDINAL ASYMMETRY IS PREDICTIVE FOR RUPTURE
Iwona Cicha', K. Beronov?, M. Klein®, D. Raithel*, W.G. Daniel*, C.D. Garlichs®

'Department of Cardiology and Angiology, University of Erlangen-Nuremberg, Erlangen, Leibnitz Supercomputing Centre,
Bavarian Academy of Sciences, Munich, *Department of Vascular Surgery, Clinic South Nuremberg, Nuremberg, Germany

Objectives: Atherosclerotic plaque rupture, the main cause of acute coronary syndromes and
ischemic strokes, occurs predominantly at the upstream region. In this study, we performed
longitudinal analysis of the structural aspects of plaque morphology.

Methods: Plaque length, total intima thickness, lipid core thickness, and fibrous cap (FC) thickness
were measured at 5 points along 15 upstream-ruptured and 15 non-ruptured stable plaques.
Averaged geometric profiles outlining the outer shapes and lipid core shapes for ruptured and stable
plaques were constructed.

Results: There were no significant differences in plague length between upstream-ruptured and non-
ruptured plaques. However, striking differences in plaque geometry were detected between these
plagues. Compared with stable plaques, upstream-ruptured plaques exhibited a significantly thinner
FC at their upstream shoulder, whereas FC thickness at the downstream shoulder was comparable.
For ruptured plaques, the lipid core upstream amounted to 83% of plaque thickness, which was
significantly higher than the values obtained for stable plaques (49%, P< 0.001).

Compared with stable plaques, which were largely symmetric, ruptured plagues exhibited a strongly
pronounced asymmetry. FC thickness upstream of the ruptured plaques was significantly smaller
(65um) than at the downstream side (546um; P< 0.001), and the lipid core thickness significantly
bigger (P< 0.001).

Conclusions: Vulnerability of the atherosclerotic plaque is reflected in the asymmetry of the FC
thickness and of the lipid core shape. Comparison of the ratio of soft to harder components between
the upstream and downstream region of a suspect plaque should allow an earlier detection of plaques
at risk of rupture.



Workshop: FAT DEPOTS, INSULIN RESISTANCE AND ATHEROSCLEROSIS

VISCERAL OBESITY CAUSED BY OVEREXPRESSING SREBP-1C IN LIVER
B. Knebel', J. Haas? S. Jacob®, U. Nitzgen®, Dirk Muller-Wieland?, J. Kotzka®

'German Diabetes Center, Duisseldorf, *Asklepios Clinic St. George, ®l. Med., Abteilung fir Innere Medizin, Asklepios Klinik St.
Georg, Hamburg, Germany

Objective: Sterol regulatory element binding protein (SREBP)-1c is a key transcription factor that
mediates gene regulatory effects of hormones, cytokines, and metabolites.

Methods: The systemic impact of this central regulator of lipid metabolism in vivo was analyzed in
transgenic mouse models expressing the N-terminal transcriptional active domain of SREBP-1c tissue
specifically in liver and adipose tissue, respectively.

Results: Animals were kept under standardized conditions with regular chow until the age of 24
weeks. Overexpression of SREBP-1c in adipose tissue results in a complete loss of adipose tissue,
i.e. lipodystrophy, with development of massive fatty liver. Liverspecific overexpression of SREBP-1c
results in massively increased amount of visceral adipose tissue and hepatic lipid accumulation.
Although both animal models display features of fatty liver the overlap of differentially regulated genes
(Mouse 430 2.0, Affymetrix) is rather small indicating distinct mechanisms underlying the development
of fatty liver, including genes specific for fatty acid chain elongation or breakdown. To follow this
observation we investigated the lipid profile in serum and liver biopsies. Genotype specific lipid
profiles are observed thus displaying specific lipid signatures, i.e. the desaturation index is gradually
increased in both fatty liver models compared to wildtype mice. This observation goes along with the
regulation of SCD gene family.

Conclusion: These mouse models allow the elucidation of the pathogenetic role of the transcription
factor SREBP-1c, but also the investigation of different pathophysiological mechanisms of lipid
accumulation in liver and their implications for metabolism.



Workshop: FAT DEPOTS, INSULIN RESISTANCE AND ATHEROSCLEROSIS

ROLE OF LIPOPROTEINS IN PANCREATIC BETA-CELL SURVIVAL, PROLIFERATION AND FUNCTION
Rahel Anja Sibler', S. Ritti%, J.A. Ehses?, R. Prazak? D.T. Meier?, L. Rohrer*, M.Y. Donath? A. von Eckardstein®

YInstitute of Clinical Chemistry, *Division of Endocrinology and Diabetes, University Hospital Zurich, Zurich, Switzerland

Diabetic dyslipidemia is characterized by low levels of high density lipoproteins (HDL),
hypertriglyceridemia and the presence of small dense low density lipoproteins (LDL). This condition
even precedes the manifestation of diabetes mellitus and increases the risk for developing type 2
diabetes mellitus. We therefore investigated the role of these lipoproteins on function, proliferation
and survival of human and murine beta-cells. HDL was shown to decrease spontaneous as well as
glucose and interleukin-1-beta induced apoptosis in human and murine beta-cells. ApolipoproteinA-I
and sphingosine-1-phosphate, two major HDL components, protect islet beta-cells similarly to HDL.
LDL on the other hand decreased human and mouse beta-cell proliferation by a mechanism which is
independent of the LDL receptor. Furthermore LDL decreased beta-cell function as assed by glucose
stimulated insulin secretion by a mechanism which is dependent on the LDL receptor.

Decreasing beta-cell mass and function drive the manifestation of relative insulin deficiency and
hence type 2 diabetes mellitus. The effects of HDL and LDL on pancreatic beta-cell survival,
proliferation and function point to a causal role of these lipoproteins in the development of type 2
diabetes mellitus. Accordingly they are possible therapeutic targets not only for preventing the clinical
sequelae but also the manifestation of type 2 diabetes mellitus.



Workshop: FAT DEPOTS, INSULIN RESISTANCE AND ATHEROSCLEROSIS

NON-ALCOHOLIC FAT LIVER DISEASE IS ASSOCIATED WITH INCREASED VISCERAL FAT AND INSULIN
RESISTANCE

Vesna Dimitrijevic-Sreckovic', B. Sreckovic?, P. Djordjevic’, M. Civcic?, V. Barac®, I. Soldatovic®, M. Stojanovic*

YInstitute of Endocrinology, Diabetes and Metabolic Diseases, Clinical Center of Serbia, *Bezanijska Kosa Clinical Center,
®Institute of Medical Biochemistry, “Institute for Medical Statistics and Informatics, Clinical Center of Serbia, Belgrade, Serbia

Background: Hepatic fat accumulation in childhood obesity is associated with increased visceral fat
and insulin resistance (IR). IR results in fat deposition in the liver and occurrence of non-alcoholic fat
liver disease (NAFLD).

Methods: The study included 173 obese individuals aged 7 to 30 classified into 3 groups: I-children
(7-15), ll-adolescents (16-20) and Ill-youth (20-30). Three of the following five criteria were used for
MS diagnosis: waist circumference >90Pct; triglycerides >1.7mmol/l; HDL-cholesterol< 1.0mmol/l;
hypertension>90Pct; glycemia>6.0mmol/L. Patients with less than three afore mentioned criteria were
considered patients with pre-MS. OGTT was used to evaluate the extent of disorder. Insulin sensitivity
was determined by HOMA IR. SGOT, SGPT and y-GT were liver function parameters. Liver
ultrasonography was used to diagnose NAFLD.

Results: NAFLD, increasing considerably with age, was found in 7.3% children, 18.9% adolescents
and 29.0% youth (p< 0.05). Logistic regression analysis indicated the most important NAFLD factors:
body weight, LDL-cholesterol, uric acid, insulins - Omin,120min, HOMA IR, PAI-l and SGPT. Patients
with  NAFLD had increased WC (110.7£11.9cm), LDL-cholesterol (3.3+1.0mmol/l), triglycerides
(1.81+1.15mmol/l), uric acid (383.8+£86.3), insulins Omin (61.1£81.3U/I) and 120min (93.1+£108.4U/l),
HOMA IR (14.7+4.4419.3umol/mU/ml), PAI-1 (7.3x0.6U/ml), SGPT (56.7+20.9U/), y-GT
(44.1£22.8U/1). Patients without NAFLD had normal SGPT, y-GT, uric acid and increased WC
(98.6+16.7cm), insulins Omin (21.6+x31.3U/) and 120 min (44.3£49.5U/), HOMA IR
(6.2+3.4umol/mU/ml), triglycerides (1.74+1,63mmo/l), PAI-1 (6.0£1.4U/ml) but lower than NAFLD
patients.

Conclusion: NAFDL may be the liver sign of pre-MS and MS children, adolescents and youth
associated with visceral obesity, IR, lipid status disturbance, thrombotic and inflammatory factors.



Workshop: FAT DEPOTS, INSULIN RESISTANCE AND ATHEROSCLEROSIS

GENETIC VARIATION WITHIN ADIPONUTRIN IS ASSOCIATED WITH LIPOPROTEIN METABOLISM AND LIVER
FUNCTION

Barbara Kollerits®, S. Coassin®, N.D. Beckmann?, A. Teumer®, S. Kiechl*, A. Déring®, M. Kavousi®, S.C. Hunt’, C. Lamina*®, B.
Paulweber®, Z. Kutalik?, M. Nauck®, C.M. van Duijn®, .M. Heid®>*°, J. Willeit*, A. Brandstatter’, T.D. Adams’, V. Mooser™, Y.S.
Aulchenko®, H. Volzke®, F. Kronenberg*

!Division of Genetic Epidemiology, Department of Medical Genetics, Molecular and Clinical Pharmacology, Innsbruck Medical
University, Innsbruck, Austria, 2Department of Medical Genetics, University of Lausanne, Lausanne, Switzerland, ®Interfaculty
Institute for Genetics and Functional Genomics, University of Greifswald, Greifswald, Germany, “Department of Neurology,
Innsbruck Medical University, Innsbruck, Austria, *Helmholtz Zentrum Miinchen, Neuherberg, Germany, °Department of
Epidemiology, Erasmus MC, Rotterdam, Rotterdam, The Netherlands, "Cardiovascular Genetics Division, University of Utah,
School of Medicine, Salt Lake City, UT, USA, ®First Department of Internal Medicine, Paracelsus Private Medical University
Salzburg, Salzburg, Austria, °Institute of Clinical Chemistry and Laboratory Medicine, University of Greifswald, Greifswald,
Ynstitute of Epidemiology and Preventive Medicine, University of Regensburg, Regensburg, Germany, "'Genetics Division,
R&D GlaxoSmithKline, King of Prussia, PA, USA, "Institute for Community Medicine, University of Greifswald, Greifswald,
Germany

Objective: Adiponutrin (PNPLA3) is a predominantly liver-expressed transmembrane protein with
phospholipase activity regulated by fasting and feeding. Recent genome-wide association studies
identified adiponutrin to be associated with hepatic fat content and liver function, indicating that
adiponutrin might be involved in hepatic lipoprotein metabolism. We aimed 1) to elucidate the
association of common variants within adiponutrin and parameters of lipoprotein metabolism and 2)
with liver function in up to eight independent West-Eurasian study populations including 23,274
individuals.

Methods: This study is based on six population-based studies [Bruneck (n=800), KORA S3/F3
(n=1644), KORA S4/F4 (n=1814), CoLaus (n=5435), SHIP (n=4012), Rotterdam (n=5967)], the
SAPHIR Study as a healthy working population (n=1738) and the Utah Obesity Case-Control Study
including a group of 1037 severely obese individuals (average BMI 46 kg/mz) and 827 controls from
the same geographical region of Utah.

Results: We observed a strong additive association of a common nonsynonymous variant within
adiponutrin  (rs738409) with age-, gender-, and alanine-aminotransferase-adjusted lipoprotein
concentrations: each copy of the minor allele decreased levels of total cholesterol on average by 2.43
mg/dl (p=0.000001), non-HDL cholesterol levels by 2.35 mg/dl (p=0.000002) and LDL cholesterol
levels by 1.48 mg/dl (p=0.0008). Moreover, the rs738409 variant is strongly associated with the liver
enzymes ALT and AST, following a recessive model.

Discussion: In conclusion, our study suggests that adiponutrin is related to processes of lipid and
energy metabolism with a special focus on apolipoprotein B-containing lipoproteins, as well as hepatic
dysfunction.



Workshop: NOVEL ANTI-ATHEROSCLEROTIC TREATMENT STRATEGIES

RVX-208 GIVEN ORALLY RAISES PLASMA APOA-I AND HDL IN HUMAN CLINICAL TRIALS
A. Gordon®, J. Johansson®, G. Wagner", F. Chiacchia?, Norman Wong?

'Resverlogix Corporation, San Francisco, CA, USA, “Resverlogix Corporation, Calgary, AB, Canada

Introduction: RVX-208 a novel small molecule that acts orally is known to increase apoA-I production
in vitro and in vivo.

Objective: To study RVX-208 in humans.
Methods: Standard clinical trials procedures.

Results: Both phase 1a and 1b/2a human trials data totaling >160 subjects showed RVX-208 to be
safe and well tolerated. In the la study, 18 subjects received 2-8 mg/kg/d of RVX-208 orally for 7
days (d) vs. 6 placebos, the apoA-I, prebetal- HDL and ABCA1 mediated cholesterol efflux rose by
10, 42 and 10%, respectively (p< 0.05) with trending towards higher HDL-c (10%) and alphal-HDL
(21%). In the 1a/2b study, 18 subjects received 2 mg/kg/d (low), another 18 subjects took 6 mg/kg/d
(high) vs. 12 placebos for 28d. The apoA-I rose significantly in low- and high-dosed subjects to 5.1
and 8.2% within 8d, respectively. At 28d there was a further increase to 6.5 and 10.4%, respectively
vs. placebo. Similarly, HDL-c in low and high-dosed subjects was higher by 6.2% and 9.2 % at 8d,
respectively. At 28d HDL-c rose further to 7.4 and 15.1%, respectively vs. placebo. The apoA-l and
HDL-c increases were more robust in low HDL subjects. 2D-PAGGE analysis of sera from treated
subjects showed a striking 43% (57% in low HDL subjects) rise in large alphal- HDL particles at 28d.

Conclusions: RVX-208 raises endogenous apoA-l production and plasma; apoA-l, HDL-c, and
especially alphal- HDL, in a dose and time dependent manner. These changes should enhance
reverse cholesterol transport and thus regress atherosclerosis to reduce CVD events.



Workshop: NOVEL ANTI-ATHEROSCLEROTIC TREATMENT STRATEGIES

INHIBITION OF HEPATIC SR-BI BY RNA INTERFERENCE PROTECTS FROM ATHEROSCLEROSIS IN RABBITS
Egon Demetz, |. Tancevski, U. Stanzl, K. Duwensee, W. Schgoer, A. Ritsch, C. Heim, E. Huber, J.R. Patsch, P. Eller

Medical University Innsbruck, Innsbruck, Austria

Background: Scavenger receptor B type | (SR-BI) plays a key role in high-density lipoprotein
metabolism, whole body cholesterol homeostasis and reverse cholesterol transport. Therefore, we
investigated the influence of SR-BI inhibition on lipoprotein metabolism in an animal expressing
cholesteryl ester transfer protein.

Methods and results: In the current study we used RNA interference to inhibit expression of SR-BI.
We designed a small hairpin RNA plasmid specific for SR-BI, pENTR/rSR-BI/214, and validated it in
vitro in HUH7 cells stably transfected with SR-BI. In order to target hepatic tissue of New Zealand
White rabbits in vivo, pENTR/rSR-BI/214 was complexed with galactosylated poly-lysine allowing an
organ-selective receptor-mediated gene transfer. 10 days after intravenous injection, fast protein
liquid chromatography of pooled plasma was performed. Animals injected with pENTR/rSR-BI/214 (30
Hg/kg) showed an elevation in low-density lipoprotein cholesterol of 40% when compared to rabbits
treated with a scrambled control sequence. Furthermore, weekly injection of pENTR/rSR-B1/214
resulted in a 40% reduction of atherosclerotic lesions within the aortic arch after 8 weeks (P< 0.001).

Conclusions: We conclude that SR-BI inhibition in liver of rabbits resulted in a faster turnover of high-
density lipoproteins due to elevated cholesteryl ester transfer to larger lipoproteins. The observed shift
in lipoproteins with an increase in low-density lipoproteins turned out to be atheroprotective in the
presented animal model and, thus, warrants further research of this new pharmacological principle.



Workshop: NOVEL ANTI-ATHEROSCLEROTIC TREATMENT STRATEGIES

THE CXCR7 LIGAND CCX771 REDUCES NEOINTIMA FORMATION AFTER VASCULAR INJURY AND
ATHEROSCLEROSIS IN APOE™ MICE

Xiaofeng Li*, M. Penfold?, T.J. Schall®, C. Weber", A. Schober*

YInstitute for Molecular Cardiovascular Research, RWTH Aachen, Aachen, Germany, “ChemoCentryx, Inc., Mountain View, CA,
USA

The chemokine receptor CXCR7 plays a role in cell survival, adhesion, tumor growth and
development by binding to CXCL12 (SDF-1a) and CXCL11 (I-TAC). CCX771 is a highly specific
CXCRY7 ligand, which has been shown to affect SDF-1a/ITAC binding to CXCR7 and modulate b-
arrestin coupling. We studied the role of CCX771 in atherosclerotic vascular disease, such as
neointima formation after vascular injury and diet-induced atherosclerosis.Wire-induced injury of the
carotid artery was performed in ApoE"' mice on western-type diet. Mostly endothelial CXCR7
immunostaining was evident at 1 week after injury. Mice were treated with CCX771 (10mg/kg/d, s.c.,
n=8) or the solvent Captisol (10%, n=8) for 28 days. Plasma CCX771 levels were sufficiently high to
provide full receptor coverage at trough. CCX771 reduced neointima formation by 35% due to a
diminished neointimal macrophage content. SMC and T-cell content, however, were not affected by
CCX771. CXCL12-mediated mobilization of Sca-1*/Lin" progenitor cells 24h after injury was similar in
CCX771- and Captisol-treated mice.In the atherosclerosis model, ApoE-/- mice on high-fat diet were
treated with CCX771 (10mg/kg/d, s.c., n=10) or Captisol (10%, n=10) for 3 months. Analysis of the en
face prepared throcaoabdominal aorta after Oil-Red-O staining demonstrated a 41% decrease of
aortic lipid deposition in CCX771-treated mice (P< 0.05). Determination of body weight, serum AST,
ALT, creatinine, and C-reactive protein revealed no differences between CCX771- and Captisol-
treated mice in the wire-injury and atherosclerosis model.We demonstrate a protective role of the
CXCRY ligand CCX771 in atherosclerotic vascular disease through reduced macrophage recruitment.



Workshop: REGENERATING CELLS IN THE CARDIOVASCULAR SYSTEM

PROTECTION AGAINST ATHEROSCLEROSIS IN CAV-1" MICE IS DUE TO CAV-1"" IN NON-HEMATOPOIETIC CELLS
David Engel’, L. Beckers®, E. Wijnands®, M.J.A.P. Daemen®, R. Stan’?, E.A.L. Biessen, E. Lutgens®

Pathology, Maastricht University Medical Center, Maastricht, The Netherlands, *Pathology, Dartmouth Medical School,
Hanover, NH, USA

Caveolin-1 is a an integral plasma membrane protein and has been shown to play a crucial role in
cholesterol homeostasis and activation of T Ilymphocytes. As these processes play a role in
atherosclerosis we investigated the inflammatory and immunological potential of Cav-1 in
atherosclerosis.

We compared ApoE”/Cav-1"" with ApoE”/Cav-1" mice to assess information on atherosclerosis by
looking at plague size, number and phenotype. Additionally we performed a bone marrow
transplantation to investigate the effect of hematopoietic and non-hematopoietic Cav-1 deficiency. T
cell subsets were examined by FACS analysis.

ApoE’ "Ccavl” mice presented with a 6.9 to 15 fold reduction in total plaque area (p< O. 05) The
plaques of the Cav- 1" mice showed a 43% reductron in M® and a 40% reduction in CD3" T-cell
content. FACS analysrs revealed that ApoE" *Icav-1"" mice had more CD3" T-cells (+17%, p< 0.05),
relatrvely more CD8" cytotoxic T-cells (+6%, p< 0. 05) and regulatory T-cells (+37%, p< 0.01) but less
CD4" helper T-cells (-4%, p< 0.05) than their ApoE" FIcav-1" * counterparts.

The BMT revealed that Cav-1"* mice receiving either Cav-1"* or Cav-1" bone marrow had larger (p<
0.01, 5.1 to 4.5 fold) and more plaques (p< 0.05, 2 to 1.6 fold) compared to the Cav 1" mice receiving
the same bone marrow. The Cav-1"" mice which received either Cav-1""* or Cav-1"" bone marrow had
less CD8" and regulatory T-cells (p< 0.05, 16%, 20%) but more CD4" T-cells (p< 0.05, 5 to 8 %).

Our results suggest a pivotal role for the non-hematopoietic Cav-1""*
progression.

cells in plaque initiation and



Workshop: REGENERATING CELLS IN THE CARDIOVASCULAR SYSTEM

UROKINASE RECEPTOR MEDIATES MOBILIZATION, MIGRATION AND DIFFERENTIATION OF MESENCHYMAL STEM
CELLS

Krishna Vallabhaneni®, S. Tkachuk®, J. Kiyan®, N. Shushakova?, I. Dumler’, G. Eden®

'Department of Nephrology, Medizinische Hochschule Hannover, 2Phenos GmbH, Hannover, Germany

Multipotent mesenchymal stem cells (MSCs) have regenerative properties and are recognized as
putative players in the pathogenesis of arterial remodeling, plaque stability and angiogenesis.The
underlying molecular mechanisms remain, however, sparsely explored. Our study was designed to
elucidate a probable role for the multifunctional urokinase (uPA)/urokinase receptor (UPAR) system in
MSCs regulation. Though uPAR has been implicated in a broad spectrum of cardiovascular
pathophysiological processes, nothing is known about uPAR in MSCs.

We provide evidence that uPAR was required to mediate MSCs mobilization from the bone marrow of
mice stimulated with G-CSF in vivo. Insignificant amount of MSCs were mobilized in response to G-
CSF in uPAR-deficient mice, whereas in wild type animals G-CSF treatment resulted in 11-fold
increase of mobilized MSCs. Experiments on MSCs migration using in vitro injury assay demonstrated
uPAR involvement in this process. uPAR downregulation by means of RNA silencing lead to inhibition
of MSCs migration. We established conditions for MSCs differentiation into vascular smooth muscle
cells (VSMCs) that was monitored by changes in cell morphology and expression of specific marker
proteins. MSCs differentiation into VSMCs positively correlated with uPAR expression level. uPAR
down- or upregulation by means of lentiviral transgene expression resulted in inhibition or stimulation
of MSCs differentiation correspondingly. These data suggest a multifaceted function of uPAR in MSCs
biology contributing to vascular repair. uPAR might guide and control the trafficking of MSCs to the
vascular wall in response to injury or ischemia and their differentiation towards functional VSMCs at
the site of arterial injury.



Workshop: REGENERATING CELLS IN THE CARDIOVASCULAR SYSTEM

HIGH-DENSITY-LIPOPROTEIN CHOLESTEROL IS A STRONG DETERMINANT OF ENDOTHELIAL PROGENITOR CELLS
NUMBER AND FUNCTION IN HYPERCHOLESTEROLEMIC SUBJECTS

Fabio Rossi, C. Bertone, F. Montanile, F. Miglietta, C. Lubrano, V. Santiemma

Sapienza University of Rome, Roma, Italy

Endothelial progenitor cells (EPC) can repair the endothelial layer and are considered a component of
the cardiovascular system. EPC number and function may change under pathological conditions,
including cardiovascular risk factors. The study was carried out to investigate circulating EPC number,
in vitro function and relationship with LDL-C, HDL-C and endothelium-dependent vasodilatation in
hypercholesterolemic subjects.

41 male and 39 female subjects, at their first diagnosis of hypercholerolemia were consecutively
recruited in Outpatient Service of the Medical Pathophysiology Department of Rome Sapienza
University. Inclusion criteria: Age >35 and < 45; LDL-cholesterol plasma level >130mg/dl with normal
(250mg/dIl females and 240mg/dl males) or low HDL-C; absence of any concomitant disorders and/or
drug treatment. In high LDL-C patients, circulating EPC number was decreased versus a control
group matched for age and sex. EPC capability to migrate was impaired as well. This pattern was far
less evident in the normal HDL-C subgroup.

The endothelium-dependent vasodilatation (EDV) was significantly decreased according to the HDL-C
in male but not in female subjects. Univariate analysis showed a direct correlation between EPC
number and endothelium-dependent vasodilatation. The association between EPC number and EDV
persisted after adjustment for sex, age and HDL-C, which were all significantly correlated to EDV,
suggesting a protective role of EPC on endothelium in vivo.

Our study documented that in hypercholesterolemic subjects, HDL-C is a strong determinant of EPC
number and function, and EPC number decrease is an independent risk factor for endothelial
dysfunction.



Workshop: REGENERATING CELLS IN THE CARDIOVASCULAR SYSTEM

RATIO OF MICROPARTICLES TO ENDOTHELIAL PROGENITOR CELLS, A MARKER OF VASCULAR DYSFUNCTION
INDUCED BY COMBINED HYPERTENSION AND HYPERCHOLESTEROLEMIA; IRBERSARTAN EFFECT

Adriana Georgescu®, N. Alexandru®, D. Popov?, E. Andrei’, I. Titorencu®, E. Dragan®, C. Tarziu?, S. Ghiorghe?, E. Badila? D.
Bartos®, M. Simionescu®

YInstitute of Cellular Biology and Pathology ‘Nicolae Simionescu’, 2Emergency Hospital, Bucharest, Romania

This study aimed to

(a) employ our newly designed model, the hypertensive-hypercholesterolemic hamster (HH) to find
whether a correlation exist between circulating microparticles (MPs), endothelial progenitor cells
(EPCs) and their contribution to vascular dysfunction and

(b) to assess the effect of irbersartan treatment on HH animals (HHI). Aortic arch and mesenteric
resistance arteries were explanted from HH, HHI and control (C) hamsters. The results showed that
compared to C group, HH displayed:

(i) a significantly increase in plasma cholesterol and triglyceride concentration, and an enhanced
systolic and diastolic arterial blood pressure, and heart rate;

(i) a marked elevation of MPs and a significant decrease in EPCs;

(iii) structural modifications of arterial wall correlated with increased protein expression of MMP2,
MMP9, MMP12, TIMP1, TIMP2 and collagen type | and I,

(iv) a considerably altered reactivity of the arterial wall closely correlated with MPs and EPCs
adherence; (v) an inflammatory process characterised by augmented expression of P-Se

lectin, E-Selectin, VWF, TF, IL-6, MCP-1, RANTES, eNOS, VEGF and SDF-1.

Additionally, the experiments showed the potential of irbersartan to correct all altered parameters in
HH. In conclusion, hypercholesterolemia associated with hypertension is accompanied by structural
modifications and expression of pro-inflammatory molecules by the vessel wall, alteration of the
vascular tone, enhanced release of MPs and reduced EPCs; the ratio between the latter two may be
considered a marker of vascular dysfunction. Irbersartan that exhibit a pharmacological control on the
levels of MPs and EPCs has the potential to restore homeostasis of the arterial wall.



Workshop: GENETICS IN ATHEROSCLEROSIS

TELOMERES ARE SHORTER IN PATIENTS WITH POLYGENIC AND MONOGENIC FORMS OF CORONARY HEART
DISEASE

C.G. Maubaret!, Klelia D. Salpea’, A. Jain?, J.A. Cooper’, A. Hamsten®, J. Sanders”, H. Montgomery®, A. Neil®, D. Nair?, S.E.
Humphries®, HIFMECH Consortium; Simon Broome Research Group

'Department of Medicine, University College London, 2Department of Clinical Chemistry, Royal Free Hospital, London, UK,
®Atherosclerosis Research Unit, King Gustaf V Research Institute, Karolinska University Hospital, Stockholm, Sweden,
“Department of Epidemiology and Public Health, °Institute for Human Health and Performance, University College London,
London, °Division Public Health & Primary Health Care, Univesrsity of Oxford, Oxford, UK

Introduction: Leukocyte telomere length (LTL) has been previously associated with coronary heart
disease (CHD). The aim of our study was to confirm this association in cases of different CHD
etiology; the common polygenic form and, for the first time, with CHD caused by familial
hypercholesterolaemia (FH).

Methods: Two CHD case-control studies, consisted of 598 white male patients who survived a first
myocardial infarction (MI) (< 60 years) recruited from four European countries and 413 coronary
artery bypass graft (CABG) patients recruited in the UK compared to 653 region matched controls,
were used. Additionally, two groups of 367 and 94 FH patients of whom 145 and 17 respectively had
premature CHD were recruited from the UK. Leukocyte telomere length (LTL) was measured using a
guantitative PCR-based method.

Results: Age-adjusted LTL was significantly shorter in premature Ml cases (7.85 kb, SD 4.01)
compared to controls (8.04 kb, SD 4.46) (p=0.04) as well as in CABG cases (6.89 kb, SD 4.14)
compared to controls (7.53 kb, SD 5.29) (p=0.007). In the combined sample of the two FH studies,
age-adjusted LTL was shorter in the patients with CHD (8.68 kb, SD 4.65) compared to those without
(9.23 kb, SD 4.83) (p=0.012). Apart from a consistent negative correlation with age, no other CHD risk
factor was associated with LTL across the studies.

Conclusion: The present data confirms the shortened telomeres as a marker of CHD, possibly
reflecting the ageing of vascular wall, and extends this association to those with monogenic and
polygenic forms of CHD.
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INCREASED ANRIL EXPRESSION IS ASSOCIATED WITH ATHEROSCLEROSIS SEVERITY AT CHROMOSOME 9P21
Lesca Holdt, F. Beutner, M. Scholz?, S. Gielen®, G. Gabel*, H. Bergert*, G. Schuler®, J. Thiery", D. Teupser*

YInstitute of Laboratory Medicine, ?Institute of Medical Informatics, Statistics and Epidemiology (IMISE), *University Leipzig -
Heart Center, Department of Internal Medicine/Cardiology, University Leipzig, Leipzig, “Department of General, Thoracic and
Vascular Surgery, University of Dresden, Dresden, Germany

Objectives: Genome-wide association studies have revealed a locus of coronary artery disease
(CAD) susceptibility on human chromosome (Chr) 9p21. No known protein-coding genes reside within
the identified haplotype block except for antisense non-coding RNA in the INK4 locus (ANRIL). We
thus investigated whether transcript expression +/- 200kb of the core haplotype block was affected by
the genotype at this locus and associated with atherosclerosis risk.

Methods and results: We replicated the locus for CAD (P=0.007, OR=1.28) and other manifestations
of atherosclerosis such as carotid plaque (P=0.003, OR=1.31) in the Leipzig Heart Study, a cohort of
1134 patients with varying degree of angiographically assessed CAD. Expression analysis in
peripheral blood mononuclear cells (h=1098) revealed that transcripts EU741058 and NR_003529 of
antisense non-coding RNA in the INK4 locus (ANRIL) were significantly increased in carriers of the
risk haplotype (P:2.1x10'12 and P=1.6x10", respectively). In contrast, transcript DQ485454 remained
unaffected, suggesting differential expression of ANRIL transcripts at Chr9p21. Results were
replicated in whole blood (n=769) and atherosclerotic plaque tissue (n=41). Moreover, expression of
ANRIL transcripts was directly correlated with severity of atherosclerosis (EU741058 and NR_003529,
P=0.02 and P=0.001, respectively). No consistent association of Chr9p21 or atherosclerosis was
found with expression of other genes such as CDKN2A, CDKN2B, C90rf53 and MTAP.

Conclusion: Our data provide robust evidence for an association of ANRIL with atherosclerosis at the
Chr9p21 locus in a large cohort. Further studies are needed to unravel the molecular mechanism
through which ANRIL influences atherosclerosis risk.
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COMMON GENETIC VARIANTS ASSOCIATED WITH LOW LP(A) KRINGLE-IV COPY NUMBER, HIGH LP(A)
CONCENTRATION, AND INCREASED RISK OF CORONARY HEART DISEASE

Udo Seedorf', J. Peden?, J. Hopewell?, T. Kyriakou?, A. Goel?, S. Heath®, S. Parish?, S. Barlera’, M. Grazia®, S. Rust?, D.
Bennett?, A. Silveira®, A. Malarstig®, F. Green®, M. Lathrop®, B. Gigante®, K. Leander®, U. de Faire®, R. Clarke?, A. Hamsten®, R.
Collins?, H. Watkins?, PROCARDIS Consortium

!_eibniz-Institut fur Arterioskleroseforschung, Miinster, Germany, “University of Oxford, Oxford, UK, *Centre Nationale de
Genotypage, Paris, France, “Mario Negri Institute, Milan, Italy, *Karolinska Institutet, Stockholm, Sweden, ®University of Surrey,
Guildford, UK

Background: Lp(a) lipoprotein is an emerging risk factor for coronary artery disease, however, the
genetic determinants of Lp(a) and their relevance for coronary disease risk are incompletely
understood.

Methods: We used a novel gene chip containing 48,742 single-nucleotide polymorphisms in 2100
CVD candidate genes to test for association in 3145 coronary disease cases and 3352 controls.
Significant associations were validated in 3 independent populations involving 4846 additional
coronary disease cases and 4594 controls.

Results: Three chromosomal regions (6926-27, 9p21, and 1p13) were strongly associated with
coronary disease risk. The LPA locus on 6g26-27 encoding Lp(a) showed the most significant effect.
We identified a common variant (rs10455872) at the LPA locus with an odds ratio for coronary
disease of 1.70 (95%CI 1.49-1.95), and another independent variant (rs3798220) with an odds ratio of
1.92 (95%CI 1.48-2.49). Both variants were strongly associated with high Lp(a) concentration, low
kringle-IV copy number, and small Lp(a) size. Replication studies confirmed the effects of both
variants on Lp(a) concentrations and coronary disease risk. In a meta-analysis, a LPA genotype score
involving both SNPs had odds ratios for coronary disease of 1.51 (95%CI 1.38-1.66) for one and 2.57
(95%CI 1.80-3.67) for two or more variants. After adjustment for Lp(a) concentration, the association
of LPA genotype score with coronary disease risk was abolished.

Conclusions: Two LPA variants are strongly associated higher Lp(a) concentrations, lower Lp(a)
kringle-IV copy number and higher coronary disease risk.
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RISK PREDICTION OF MYOCARDIAL INFARCTION USING A WEIGHTED GENETIC SCORE--THE GERMAN MI FAMILY
STUDY

Patrick Linsel-Nitschke®, C. Willenborg®, A. Schaefer?, S. Schreiber?, C. Hengstenberg®, H. Schunkert', J. Erdmann®

*Medizinische Klinik II, University of Luebeck, Luebeck, 2Clinical Molecular Biology, Christian Albrechts University, Kiel,
*Medizinische Klinik 1I, University of Regensburg, Regensburg, Germany

Introduction: Recent genome wide association studies discovered several susceptibility genes for
myocardial infarction (MI). Individually, these genetic variants confer only a modest risk increase. The
goal of the present study was to determine if a score build on the 10 currently known risk alleles with
genome-wide significance for MI leads to better risk prediction and discrimination of cases and
controls.

Methods: We constructed an additive genetic score using single-nucleotide polymorphisms (SNPs)
from 10 MI susceptibility genes, weighting each SNP with its reported effect. We tested by regression
analysis ?? this score in three independent case-control samples from the German Ml Family study
comprising a total number of 3435 controls and 4488 cases.

Results: In each of the three case-control cohorts the weighted score derived from 10 MI risk genes
was significantly associated with MI risk with odds ratios strongly exceeding the risk conferred by
individual SNPs (GerMIFs | OR 3.9 [2.8-5.4], p = 6.23E-16; GerMIFs Il OR 3.7 [2.6-5.1], p =4.42E-15;
GerMIFs Ill (KORA) OR 2.4 [1.8-3.2], p =2.77E-09).

Conclusions/interpretation: In our three case-control samples the combination of risk alleles from
10 recently identified MI loci shows a strong additive effect that was consistently replicated. However,
on an individual level the discrimination of cases and controls through the genotype score remains
difficult. In the near future the addition of further newly identified MI risk loci into the score could
improve individual risk prediction and might eventually lead to clinical application of a genetic risk
score for Ml.



Late Breaking Session

TIEL ATTENUATION RESULTS IN A LOCATION-SPECIFIC AND SHEAR STRESS-DEFINED REDUCTION IN
ATHEROSCLEROSIS

Kel Vin Woo, X. Qu, V. Babaev, M. Linton, R. Guzman, S. Fazio, H.S. Baldwin
Vanderbilt University Medical Center, Nashville, TN, USA

Although it is known that the response of endothelial cells to atherogenic disturbed flow is distinct
from that elicited by non-atherogenic laminar flow, the mechanisms involved are poorly understood.
Tiel is an endothelial specific, orphan receptor tyrosine kinase and ablation of Tiel expression results
in embryonic lethality, thus defining a role for Tiel signaling in atherosclerosis has been elusive.

Surgical insertion of shear stress-modifying casts in mice elicited a specific and rapid attenuation of
Tiel by laminar flow with high shear stress. We also observed that expression of Tiel was evident
only at regions of atherogenic flow. Hence, we hypothesized that Tiel plays a role in the endothelial
response to atherogenic shear stress. We documented a 38% decrease in atherosclerosis in Tiel
heterozygous, apolipoprotein E (ApoE) knockout mice. To further attenuate Tiel expression in vivo
and to circumvent embryonic lethality, we developed a loxP mediated, conditional Tiel allele. We
found that an 81% reduction in Tiel message was associated with a 70% decrease in atherosclerotic
lesions, in Tiel-flox, SCL-ER'-Cre, ApoE null mice compared to Tiel wild-type mice following
tamoxifen-induced gene deletion.

To test our hypothesis in vitro, we isolated primary aortic endothelial cells from Tiel-flox:SCL-ERT-
Cre immortomice and found that atheroprotective laminar flow decreased Tiel expression.
Tamoxifen-induced Tiel deletion elevated laminar flow-mediated eNOS expression, and decreased
p50 nuclear translocation in response to non-laminar flow. In summary, we found that shear stress
conditions that modulate atherogenic events also regulate Tiel expression and Tiel may play a novel
pro-inflammatory role in atherosclerosis.
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VISUALISING INFLAMED ATHEROSCLEROTIC PLAQUES: MOLECULAR IMAGING USING MRI AND TARGETED
ULTRASMALL SUPERPARAMAGNETIC PARTICLES OF IRON OXIDE (USPIO)

Joyce Chan?, C. Monaco?, K. Bhakoo®, R. Gibbs*

Vascular Surgery, St Mary's Hospital, Imperial College Healthcare NHS Trust, 2Cytokine Biology of Atherosclerosis, Kennedy
Institute of Rheumatolog}l, Imperial College, Charing Cross Campus, 3Stem Cell Imaging Group, Imperial College,
Hammersmith Campus, “Vascular Surgery Unit, St Mary's Hospital, Imperial College Healthcare NHS Trust, London, UK

Background and Aims: Inflammation drives atherosclerotic plaque instability and acute
thromboembolic events, such as stroke. There is currently no clinical imaging technique available to
assess the degree of inflammation associated with plaques. This study aims at visualising and
characterising atherosclerosis using targeted USPIO as an MRI probe for detecting inflamed
endothelial cells and inflamed atherosclerotic plaques.

Method: The in vitro study consists of detection and characterisation of inflammatory markers on
activated endothelial cells by immunocytochemistry and anti-E-selectin antibody conjugated USPIO.
The ex vivo stage involves characterisation of inflammatory markers on human atherosclerotic
plaques.

Results: We have established an in vitro cellular model of endothelial inflammation induced with TNF-
alpha. We have confirmed the inflammation of endothelial cells with both immunocytochemistry and
MRI. We are also able to image the inflammation of human atherosclerotic plaques by ex vivo MRI.

Conclusion: We successfully developed an in vitro model to detect and characterise inflamed
endothelial cells by immunocytochemistry and MRI. We are also able to image the inflammation of
human atherosclerotic plaques by ex vivo MRI. This novel work will allow us to develop agents and
protocols for imaging vascular inflammation in atherosclerosis. This provides a new biologically based
imaging modality beyond anatomy to identify the 'at risk' group with unstable plaque disease, affording
the opportunity for early stroke prevention treatment.
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THE GUIDANCE CUE NETRIN-1 PROMOTES ATHEROSCLEROSIS
Janine M van Gils®, M.C. Stewart?, K.J. Rayner’, L.R. Fernandes®, T.0. McDonald*, K.D. O'Brien*, K.J. Moore*

INYU Langone Medical Center, New York, NY, Massachusetts General Hospital, Boston, MA, USA, *Federal University of
Minas Gerais, Belo Horizonte, Brazil, “University of Washington, Seattle, WA, USA

The chronic inflammation underlying atherosclerosis is fueled by the persistence of lipid-laden
macrophages in the artery wall. However, the mechanisms by which these immune cells become
trapped are not well understood. Emerging data suggest that axonal guidance cues typically
expressed during development, such as Netrin-1, have additional guidance roles outside the central
nervous system in the induction and inhibition of cell migration.

Aim: We hypothesize that Netrin-1 is expressed in atheroma and quenches macrophage emigration
from the intima.

Methods and Results: Immunohistochemical analysis of human atherosclerotic lesions revealed
abundant expression of Netrin-1 by macrophage foam cells. Incubation of macrophages with oxLDL in
vitro caused a 3-fold upregulation of Netrin-1 protein. Migration assays showed that recombinant
Netrin-1 blocks monocyte migration, via the receptor Unc5b. Likewise, supernatants from oxLDL-
stimulated macrophages inhibit monocyte migration, and this effect is reversed by treatment with anti-
Uncbb antibodies. These data suggest that lesional expression of Netrin-1 may promote
atherosclerosis by retaining macrophages in the intima. To test this, we reconstituted the bone
marrow of Ldlr” mice with Ntn1"* or Ntn1” hematopoietic stem cells and measured atherosclerosis
after 12 weeks of western diet feeding. Chimeric Ntn1”LdIr” mice show 40-50% decreases in
atherosclerotic lesion area in both the aortic sinus and the aorta enface.

Conclusion: Netrin-1, a negative regulator of macrophage migration, is expressed in the vessel wall
and contributes to lesion development. These studies provide insight into the signals that promote
macrophage retention in atherosclerosis, and may have wide ranging implications for the
understanding of chronic inflammatory disorders.
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BASELINE CHARACTERISTICS OF PATIENTS IN THE SATURN STUDY, A COMPARISON OF ROSUVASTATIN VERSUS
ATORVASTATIN ON CORONARY ATHEROSCLEROTIC DISEASE BURDEN

PJ Barter', J. Chapman?, C. Ballantyne®, R. Erbel*, P. Libby®, S. Nicholls®, J. Raichlen’, V. Cain’, S. Nissen®

'Heart Research Institute, Sydney, NSW, Australia, Hopital de la Pitié, Paris, France, *Baylor College of Medicine, Houston,
TX, USA, “West German Heart Center, Essen, Germar;y, ®Brigham & Women's Hospital, Boston, MA, °Cleveland Clinic
Foundation, Cardiovascular Medicine, Cleveland, OH, ‘AstraZeneca, Wilmington, DE, USA

Background: Intravascular ultrasound (IVUS) can assess effects of interventions on coronary
atherosclerotic burden. SATURN (Study of Coronary Atheroma by Intravascular Ultrasound: Effect of
Rosuvastatin versus Atorvastatin, NCT00620542) compares the effect of rosuvastatin versus
atorvastatin on coronary artery disease (CAD) progression.

Methods: This multicentre, double-blind study, initially randomized adult patients to rosuvastatin 20
mg or atorvastatin 40 mg/day for 2 weeks. Patients with LDL-C < 3.0 mmol/L and triglyceride level <
5.65 mmol/L were re-randomized to receive treatment with rosuvastatin 40 mg or atorvastatin 80 mg
for 2 years. The primary endpoint is IVUS-assessed change in the percent atheroma volume in a 240
mm segment of a single coronary artery.The study will also evaluate lipid levels and inflammatory
biomarkers.

Results: 1385 patients were randomized into the treatment period (mean age, 57.6 years; 72%
male). By BMI, 45% of patients were overweight and 38% were obese. At least one risk factor was
present in 91.8%, including hypertension (68.2%), low HDL-C (39.2%), family history of premature
CAD (38.6%) and smoking in the last month (31.9%). Baseline LDL-C, HDL-C, total cholesterol and
triglyceride values were 3.1, 1.2, 5.0 and 1.6 mmol/L, respectively, and mean ApoB/ApoA-1 ratio was
0.86. Current treatments included aspirin (86.4% patients), beta-blockers (72.5%), statins (61.7%),
ACE inhibitors (49.1%), and ARBs (14.4%). 23.8% had previous myocardial infarction and 21.9% had
undergone percutaneous coronary interventions.

Conclusions: SATURN results will allow comparison of the efficacy of high-dose statins in a
representative population of CAD patients with modifiable risk factors.
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PHASE 3 STUDY OF MICROSOMAL TRIGLYCERIDE TRANSFER PROTEIN INHIBITOR (MTP-I) LOMITAPIDE IN
SUBJECTS WITH HOMOZYGOUS FAMILIAL HYPERCHOLESTEROLEMIA (HOFH): 56-WEEK RESULTS

Marina Cuchel®, E. Meagher*, A.D. Marais?, D.J. Blom? H. du Toit Theron®, P.K. Shah®, R.A. Hegele®, L.T. Bloeden®, W.J.
Sasiela®, D.J. Rader"
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Center, Cedars-Sinai Heart Institute, Los Angeles, CA, USA, *Vascular Biology Research Group, Robarts Research Institute
and Schulich School of Medicine and Dentistry, University of Western Ontario, London, ON, Canada, °Aegerion
Pharmaceuticals, Bridgewater, NJ, USA

Objectives: To assess efficacy and safety of the MTP-I lomitapide in adults with HoFH. We present
available data on 11 subjects treated for 56 weeks.

Methods: During the 26-week titration period, lomitapide was uptitrated from 5 mg to maximum
tolerated dose, and added to current, stable lipid-altering treatments. Background therapies (e.g. LDL
apheresis) could be modified after week 26.

Results: Mean dose of lomitapide was 42 mg at 26 weeks and 38 mg at 56 weeks (range=20-60 mg
for each). Mean (+SD) LDL-C levels declined from baseline by 43+35% at 26 weeks and 38+26% at
56 weeks. At 56 weeks, 6 (55%) of the 11 subjects had LDL-C < 150 mg/dL. HDL-C declined during
the titration period (-16+15%) but rebounded by week 56 (+1+33%). Body weight decreased by
4.4+4.1% at week 26 and 3.8+5.2% at week 56. Lomitapide was well tolerated, with 3 subjects (of 29
total enrolled) discontinuing, all because of gastrointestinal effects. Transaminase elevations
(5.00—-9.99XULN) were observed in 2 subjects (of 11 completing 56 weeks) during titration, requiring
temporary dose reductions. No elevations >5XULN were observed beyond week 26. Lomitapide did
not affect bilirubin, vitamin A, or vitamin E status. Hepatic fat increased from a baseline mean (+SD) of
1.15+1.5% to 7.6+6.6% at week 26, then declined to 3.9+4.3% at week 56.

Conclusions: In a preliminary analysis of 11 adults with HoFH treated with lomitapide, mean LDL-C
reduction was 38% at 56 weeks. Hepatic fat declined significantly between weeks 26 and 56,
approaching baseline levels despite continued treatment.



Late Breaking Session

EFFICACY OF 15 YEARS OF GENETIC CASCADE SCREENING FOR FAMILIAL HYPERCHOLESTEROLEMIA IN THE
NETHERLANDS IN PREVENTION OF CORONARY ARTERY DISEASE

Roeland Huijgen?, J. Versmissen?, D.M. Oosterveer?, I. Kindt®, E.J.G. Sijbrands?, J.J.P. Kastelein®

Vascular Medicine, Academic Medical Center, University of Amsterdam, Amsterdam, 2Dept of Cardiovascular Genetics & Dept
of Pharmacology, Vascular and Metabolic Diseases, Erasmus Medical Center, Rotterdam, *Foundation for Identification of
Persons with Inherited Hypercholesterolemia (StOEH), Amsterdam, The Netherlands

Objective: Familial hypercholesterolemia (FH) is associated with a severely increased risk of
coronary artery disease (CAD). Genetic screening for FH is ongoing in the Netherlands since 1994
and after such diagnosis 85% used cholesterol-lowering medication (Huijgen PLoS ONE 2010). Statin
treatment reduces the risk of a first CAD event by 80% in clinically diagnosed FH patients
(Versmissen BMJ 2008). If CAD risk attributable to FH is similar in clinically and genetically diagnosed
patients, one could predict the treatment-induced risk reduction after genetic diagnosis.

Methods: We compared CAD event free survival in 1,338 patients clinically diagnosed with FH and
11,136 relatives identified with FH through genetic screening to that of 20,057 screened relatives
without FH before 1990 (pre-statin era). We used a Cox-proportional hazard model, adjusted for
traditional cardiovascular risk factors. We estimated the number of CAD events after genetic FH
diagnosis until expected age of death.

Results: The risk of CAD was significantly increased, in both clinically and genetically diagnosed FH
patients, compared to unaffected relatives, peaking at the age of 35 (RR 11.9; 95%CI 5.2 to 27.1 and
RR 11.8; 95%CI 6.4 to 21.8, respectively). In 6,366 subjects that were untreated and free of CAD at
FH diagnosis, 2,892 CAD events would occur if they would remain untreated, whereas 2,045 events
(71%) can be prevented if 85% would be treated.

Conclusion: Genetic screening for FH is currently effective in preventing CAD in the Netherlands,
with 3 untreated subjects required to be identified with FH to avert CAD in 1.



Late Breaking Session

RESULTS OF FIRST FOLLOW UP STUDY WITH GENE THERAPY WITH ALIPOGENE TIPARVOVEC (AMT-011) IN
LIPOPROTEIN LIPASE DEFICIENCY (LPLD)

Daniel Gaudet, J. de Wal?, D. Brisson®, N. van den Bulk?, S. Greentree?, J. Méthot®

Dept of medicine, Université de Montréal, Ecogene-21 and Lipid Clinic, Chicoutimi, QC, Canada, 2Amsterdam Molecular
Therapeutics (AMT) B.V., Amsterdam, The Netherlands, *Ecogene-21 and Lipid Clinic, Chicoutimi, QC, Canada

Introduction: LPLD is an inherited disorder of lipid metabolism. LPLD results in chylomicronaemia,
detectable as severe hypertriglyceridaemia. Recurrent pancreatitis is the most frequent complication,
others are diabetes and increased tendency for atherosclerosis.

Aims: The CT-AMT-011-01 study assessed the safety and efficacy of alipogene tiparvovec (AMT-
011, Glybera®), which contains LPL®**"* a gain of function LPL-gene mutation, in a non-replicating,
non-integrating adeno-associated virus derived vector.

Methods: 14 adult LPLD patients were enrolled in and received 3x10'" or 1x10"2 gc/kg of alipogene
tiparvovec, via a single series of IM leg injections; 12 patients received a 12 weeks'
immunosuppressant regime additionally. Patients were evaluated during 12 weeks post
administration, with long term follow-up planned for 15 years. Prior to administration patients had
been prospectively observed for 3-9 months.

Results: Alipogene tiparvovec was well tolerated, safe and efficacious, with reduction in pancreatitis
risk over the first few years now being most noticeable. An >40% reduction in fasting triglyceride (TG)
levels was observed in the majority of subjects beginning 2 weeks post administration and maintained
during the 12 weeks study. After approximately 4 months, TG trended back towards baseline. We will
report data from routine lipoprotein/lipid analysis, which provide explanations for the previously
unexpected TG. Persistent gene expression was confirmed in injected muscle tissue after half a year
and clinically patients stayed well during 2 years.

Conclusions: Alipogene tiparvovec gene therapy is associated with lasting changes in lipoprotein
characteristics and clinical patterns. Observations from our study may add to understanding normal
and pathological lipid metabolism.
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ADENO-ASSOCIATED VIRUS 9 VECTOR IN THE GENE THERAPY OF OCCLUSIVE VASCULAR DISEASES
Devendra Agrawal®, D. Pankajakshan?, M. Del Core’, I. Pipinos®, G. Hatzoudis*

'Clinical & Translational Science, 2Creighton University School of Medicine, *Vascular Surgery, University of Nebraska Medical
Center, “*Surgery, Creighton University School of Medicine, Omaha, NE, USA

The transduction of AAV9 vector containing SM22a promoter with either eGFP or LacZ as reporter
genes was analyzed in swine central and peripheral arteries. The AAV9 vectors (1 x 10" pfu) were
administered into coronary and carotid arteries of domestic swine using irrigating balloon catheter-
based gene delivery approach. Injury in the arterial endothelial layer was created by balloon inflation
with simultaneous delivery of the vector. Segments from all vessels were excised at various time
points and immediately frozen for mMRNA/protein expression or were processed for frozen sections for
X-Gal, GFP or H&E staining. GFP was visualized distinctly in the medial layer. Frozen sections were
stained and 3-galactosidase gene transfer was assessed by blue-stained cell nuclei. The endothelial
and adventitial layers were carefully scraped off from the harvested vessel and total RNA was isolated
from the remaining medial layer for gPCR. In the medial layer of coronary and femoral arteries LacZ
MRNA expression was visualized 7 days after vector administration. The GFP mRNA expression was
detected at 7 days and lasted for at least 2 months showing the prolonged expression of the AAV9-
vector. The GFP expression was confirmed by Western blot. Control arteries did not show any
expression of GFP or LacZ. There was no significant effect of AAV9 viral transduction on serum
amylase and serum CRP levels. These findings support the use of AAV9 as a vector to effectively
transduce a gene in coronary arteries.

(Supported by LB692 Tobacco Settlement Funds and Gene Therapy Resource Program (GTRP) of
the NIH-NHLBI at UPenn Vector Core for providing the gene vectors)
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ANGIOTENSIN CONVERTING ENZYME POLYMORPHISM IN FAMILIAL HYPERCHOLESTEROLEMIC
Francesco Sbrana’, F. Bigazzi', M. Puntoni?, I. Fossa®, B. dal Pino? D. Pianu®, D. lori*, M.G. Andreassi®, T. Sampietro?

'Gabriele Monasterio CNR Regione Toscana Foundation of Pisa, ?°CNR Institute of Clinical Physiology, Pisa, Italy

Background: LDL apheresis is indicated in homozygous familial hypercholesterolemia (FH) patients
and in drug refractory familial hypercholesterolemia with coronary heart disease. This therapy usually
in well tolerate but can be complicated by bradykinin release, directly activated by LDL apheresis
systems. The bradykinin release may develop anaphylactoid reactions with different severity.

Angiotensin Converting Enzyme (ACE) polymorphism, possibly linked to the bradykinin system
activation, was investigated in a group of FH patients on LDL apheresis treatment.

Method: The ACE gene I/D polymorphism was detected by PCR in a group of 20 patients with familial
hypercholesterolemia complicated by coronary heart disease and regularly treated by LDL apheresis.
The ACE gene I/D polymorphism of this patients was correlated with that of a control group of 138
healthy subjects.

Results: The DD variant frequency of ACE gene I/D polymorphism, compared to variants ID and I,
was found to be significantly higher (p < 0.05) in the group of patients respect to the healthy subjects.

Conclusion: The ACE gene I/D polymorphism analysis in familial hypercholesterolemia may be
useful to identify subjects more prone to develop coronary heart disease and those prone to
anaphylactoid reactions.
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TOWARDS TARGETED IMAGING OF ATHEROSCLEROSIS BY USING PET
Bjorn Gustafsson, K. Caidahl

Molecular Medicine and Surgery, Karolinska Institutet, Stockholm, Sweden

Current methods for atherosclerosis imaging are invasive and geared towards indirectly imaging the
lumen, rather than the lesion itself. We describe syntheses and development of targeted contrast
agents that are shown to be taken up by macrophages. The probes are labelled with a fluorescent
moiety (FITC) and uptake dependencies are evaluated by Fluorescence-Activated Cell Sorting and
also imaged by confocal microscopy. By exchanging the fluorescent moiety with a positron emitting
one, this will potentially enable non-invasive in vivo Positron Emission Tomography (PET) imaging of
early atherosclerosis. We propose to use the high sensitivity of PET in combination with other imaging
modalities to locate regions of the inflamed vascular wall. Later these PET-agents could also be
conjugated with a paramagnetic metal and probed at high-resolution by using MRI. The worldwide
interest in multimodality imaging has surged in recent years and multimodality probes will play a
pivotal role in clinical molecular imaging of the future. These agents are targeted to macrophages, an
early cellular component of developing plaques. Macrophages are targeted through the scavenger
receptors using contrast agents derived from known scavenger receptor ligands. The agents are
based on maleylated human serum albumin conjugated with FITC for evaluation of cellular uptake.
The 1,4,7-triazacyclononane-1,4,7-triacetic acid ligand system, that can tether metals with positron
emitting properties, will later replace the FITC for PET-imaging purposes. Experiments in cultured
mouse macrophages demonstrate uptake dependency on concentration, as well as amount of
conjugating groups, of the probes. Confocal microscopy images show uptake of probe in the cells.
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A NOVEL METHOD OF CLINICAL ULTRASOUND EVALUATION OF VERY EARLY STAGES OF ATHEROSCLEROSIS
Yaroslav Ashikhmin, O. Dikur, O. Drapkina

Cardiology, I.M. Sechenov Moscow Medical Academy, Moscow, Russia

Aim: To develop novel reliable non-invasive method of clinical assessment of very early
atherosclerotic lesions.

Patients and methods: We enroll in the study 10 patients with advanced diffuse atherosclerosis; 11
patients with subclinical atherosclerosis, arterial hypertension, and impaired endothelial function (EF);
10 patients with no evidence of atherosclerosis, normal intima-media thickness (IMT) and EF,
presented with dyslipidemia, smoking, obesity; and 8 comparable healthy controls. In all of these
patients comprehensive clinical evaluation with high-resolution B-mode ultrasound imaging of
common carotid artery (CCA) structure and pulse-motion were obtained in uniform regimen by single
operator. Then arterial wall images were 10-fold enlarged using fractal-based algorithm. After that
shear stress, viscosity, stiffness and dimensions of CCA layers were assessed. Then slickness and
echo-heterogeneity of media (E-hm) and endothelium were evaluated by special computed analysis
with 3D-reconstruction of arterial wall. Further, comparing data with adventitia reflectivity, “echo-
fibrosis” indexes were estimated.

Results: Significant and close correlations between the clinical progression of atherosclerosis and
novel ultrasound-derived characteristics of CCA media/endothelium, independent of IMT and stiffness
increase and EF impairment, were found. Increased E-hm was the most sensitive marker of disease
progression correlated well with LDL-cholesterol level (r=0.7), cardiovascular risk profile (r=0.7), and
permitted to differentiate healthy controls from high-risk patients without overt atherosclerosis. Also,
the association of increase of E-hm and media thickness with local shear stress and arterial viscosity
was shown.

Conclusion: The novel method allows of non-invasive subtle evaluation of CCA intima and media
characteristics enable to catch atherosclerotic lesions at the earliest stage.
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COMMON CAROTID INTIMA MEDIA THICKNESS IS INDEPENDENTLY ASSOCIATED WITH PERIPHERAL ARTERIAL
DISEASE IN UK 1ST GENERATION ASIAN AND BLACK MIGRANTS

Philip Bennett?, S. Silverman?, P. Gill®, G. Lip*
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Birmingham Hospitals NHS Trust, *School of Health & Population Sciences, University of Birmingham, Birmingham, UK

Introduction: Little is known about common carotid intima media thickness (CCIMT) and its
relationship to peripheral arterial disease (PAD) in Black and Indian subcontinent (Asian) 1%
generation UK migrants. We compared CCIMT between these ethnic groups and its association with
PAD.

Methods: 293 Asian and 199 Black participants aged=45 were recruited. Mean and maximum CCIMT
was measured. PAD was diagnosed using ankle brachial pressure index < 0.9 and Intermittent
Claudication (IC) using the Edinburgh Claudication Questionnaire.

Results: Black participants had greater mean but not maximum, CCIMT than Asians in both men
(0.67% 0.14mm vs. 0.63+ 0.14mm; p=0.04) and women (0.61+ 0.13mm vs. 0.58 +0.12mm; p=0.044).
Black race was an independent predictor of both mean (p=0.02) and maximum (p=0.036) CCIMT after
adjustment for cardiovascular risk factors. In Asians and Blacks, mean and maximum CCIMT were
significantly greater in those with PAD than without (p< 0.05), independent of traditional
cardiovascular risk factors. Asians with IC had higher mean and maximum CCIMT than those without
(0.82 £ 0.14 vs. 0.61+ 0.13mm; p=0.054 and 0.96 + 0.17 vs.0.73 + 0.16mm p=0.073 respectively)
though this was not significant.

Conclusions: Being Black is an independent predictor of mean and maximum CCIMT adjusting for
traditional risk factors. PAD is an independent predictor of both mean and maximum CCIMT adjusting
for traditional risk factors and racial group.
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IDENTIFICATION AND CHARACTERIZATION OF CORONARY PLAQUES WITH CT VIRTUAL INTRAVASCULAR
ENDOSCOPY: A PICTORIAL REVIEW

Thanapong Chaichana, Z. Sun
Imaging and Applied Physics, Curtin University of Technology, Perth, WA, Australia

Purpose: To identify and characterize the coronary plaques, as well as the position of the plaques in
relation to the coronary ostium using multislice CT virtual intravascular endoscopy (VIE).

Materials and methods: 20 patients suspected of coronary artery disease undergoing 64-slice CT
angiography were included in the study. 3D VIE images were reconstructed to visualise the
intraluminal appearance of normal coronary wall, coronary plaques in terms of characterization,
location and degree of stenosis. Coronary plaques were characterized into non-calcified, calcified and
mixed plaques.

Results: VIE was successfully generated in all of the patients with clear demonstration of the
spectrum of intraluminal findings of coronary plaques. Regular and smooth intraluminal appearance
was commonly seen with VIE in non-calcified and focally calcified plaques, while irregular luminal
changes were noticed in the extensively calcified and mixed plaques. VIE is able to accurately confirm
the degree of coronary stenosis without being affected by the blooming artifacts resulting from severe
calcification.

Conclusion: VIE provides unique information about intraluminal changes due to presence of
coronary plagues. Research findings from this study will provide additional information compared to
conventional views, and so accurate assessment of coronary plaques with regard to corresponding
coronary luminal changes and prediction of disease progression could be achieved.
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MAGNETIC RESONANCE IMAGING OF HIGH RISK ATHEROSCLEROTIC PLAQUES USING GADOFLUORINE M IN A
HYPERLIPIDEMIC ANIMAL MODEL AT 3T

Harald Ittrich®, T. Nielsen?, K. Peldschus®, S. Tobias®, B. Misselwitz*, H.-J. Weinmann*, C. Weber", G. Adam*

'Dept. of Diagnostic and Interventional Radiolo%y, University Hospital Hamburg-Eppendorf, 2Sector Medical Imaging Systems,
Philips Research Europe, Hamburg, Germany, “Division of Imaging Sciences, School of Medicine, King's College London,
London, UK, “Research Laboratories, Bayer Schering Pharma AG, Berlin, Germany

Purpose: To evaluate the plaque-enhancing potential, to find the lowest administration dose and to
qguantify the uptake of Gadofluorine M (GdF) in atherosclerotic plaques in an animal model in MRI at
3T.

Material and methods: The aorta of 12 Watanabe heritable hyperlipidemic (WHHL) and 8 New
Zealand White rabbits (NZW, control) was estimated before and after administration (pa) of GdF (4
groups, injection dosages: 100, 50, 25, 12.5 pmol GdF/kg b.w.) in a 3T clinical MRI scanner (Philips
Intera) using a 3D IR-TurboFLASH sequence and T1 relaxation Look-Locker (LL) - sequence. Aortic
GdF uptake was quantified by SNR measurements. T1 relaxation data analyses were performed
using a software tool (Philips Research Labs, Germany). The plaque burden of matched aortic
regions was assessed histologically (HE, macrophage antibody RAM11). Statistical differences were
tested by student's t-test.

Results: Aortic wall enhancement was detected in WHHL after administration of 100, 50 and 25 pumol
GdF (p< 0.05). No significant uptake was found in WHHL of the 12.5umol group and all NZW animals
(p>0.05). Histological sections showed a strong correlation between contrast-enhanced aortic regions
and inflammatory, lipid-rich plaques of WHHL. NZW animals demonstrated normal aortic layering
without plaque formations. R1 relaxation rate (pa) in the WHHL plaques correlated strongly with
administered GdF dose (R2=0.99), whereas no significant R1 changes were measured in NZW
controls.

Conclusion: Gadofluorine-enhanced MRI improves detection of early, nonstenotic stages in
atherosclerosis. The LL sequence allows a quantitative determination of GdF uptake in plaques.
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SYNTHESIS, PHYSICOCHEMICAL AND TOXICOLOGICAL CHARACTERIZATION OF **FE-LABELLED NANOPARTICLES
FOR TARGETING ARTERIOSCLEROTIC LESIONS

Barbara Freund®, A. Giemsa’, H. lttrich?, O. Bruns®, U. Tromsdorf*, J. Heeren®, H. Weller’, H. Hohenberg®, G. Adam?, U.
Beisiegel’, P. Nielsen®

'Department of Biochemistry and Molecular Biology II: Molecular Cell Biology, Department of Diagnostic and Interventional
Radiology, University Medical Center Hamburg, *Heinrich-Pette-Institute for Experimental Virology and Immunology, *Institute
of Physical Chemistry, University Hamburg, Hamburg, Germany

Objective: The detection of early arteriosclerotic lesions remains a challenging task for future
diagnostic procedures. The application of specifically designed superparamagnetic nanoparticles
(SPIOS) and magnetic resonance imaging technique (MRI) could allow a molecular targeting for this
important pathological process. Recent work from our laboratory (Bruns et al. Nature Nanotechnology
2009) has for example used “chylomicron-like” lipoproteins ("nanosomes”) labeled with magnetic or
fluorescent nanoparticles to follow pathways of lipid metabolism in mice. One problem in MRI studies
is the difficulty to relate MR signals to the unknown local concentrations of SPIOS.

Methods: Following known synthetic strategies, we synthesized crystalline and monodisperse
maghemite nanoparticles with a diameter of 11 nm with different hydrophobic and hydrophilic shells.

Results: 59Fe—labelling was introduced by a postsynthetic procedure. Several analytical test methods
(size-exclusion chromatography, controlled digestion with iron chelators, mineral acids) demonstrated
a stable labelling of the iron oxide core with *Fe. Pilot in-vivo experiments using hydrophilic *Fe-NP
and *’Fe-NP-labeled nanosomes were performed in mice after i.v. injection.

Conclusions: These early results show already that with radiolabelled NPs the distribution of
nanoparticles in vivo can be analyzed more precisely than before. Among the feasible applications,
specific MR proton T1 and T2 relaxivities in tissue, organs and lesions from functionalized NP can be
measured, and the metabolism and toxicity of iron based NPs can be followed in closer details.
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ATHEROSCLEROTIC BURDEN IN ASYMPTOMATIC PATIENTS WITH METABOLIC SYNDROME EVALUATED BY
COMPUTED TOMOGRAPHY ANGIOGRAPHY

Marcello Arca’, G. Pigna®, F. Zaccagna®, B. Cavallo Marincola?, A. Montali*, L. luliano®, A. Napoli?, C. Catalano®

'Department of Clinical and Medical Therapy - Ctr for Atherosclerosis, “Department of Radiology, University of Rome La
Sapienza, Rome, ®Internal Medicine Unit - Polo Pontino, University of Rome La Sapienza, Latina, Italy

Introduction: Metabolic Syndrome (MetS) heightens the risk for atherogenesis. A question is if the
vascular damage is better predicted by the MetS itself or by the MetS-related risk factors. The 64-slice
computed tomography angiography (64-CTA) is a useful tool for detecting atherosclerotic lesions in
Vivo.

Methods: 64 asymptomatic subjects with MetS (46 men, 18 women; age 55+10.1 yrs; BMI 30.5+3.4)
and 52 subjects without MetS (25 men, 27 women; age 59.1+8.6 yrs; BMI 25.2+3.4) underwent 64-
CTA examination following a contrast medium dose-saving protocol involving ECG modulation and
reduced tube voltage. The diagnosis of MetS was performed according to the ATPIII criteria. The
atherosclerotic burden was defined as the presence of lesions in at least one segment of coronary
and/or carotid vessels.

Results: The age-adjusted prevalence of coronary (60% vs. 51% respectively; p< 0.3) and carotid
(29% vs. 33%, respectively; p< 0.1) plaques was not significantly different in MetS compared to
subjects without MetS. The distribution of severity of stenosis did not differ between the groups.
However, when study subjects were stratified according to the number of components of MetS (< 2; 2-
3; 24), those presenting =4 MetS-related factors showed a significantly increased prevalence of
coronary and carotid lesions compared to the other groups (44,6%, 52% 82.6%, p< 0.012 for trend).
Subjects with=4 MetS-related factors showed the worst metabolic profile.

Conclusions: These results suggest that in MetS patients the atherosclerosis burden is more
strongly associated to the number of MetS-related factors than to the clinical diagnosis of MetS per
se.
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TARGETED STERICALLY STABILIZED LIPOSOMES FOR DIAGNOSTIC IMAGING OF ATHEROSCLEROTIC PLAQUES
Ruth Prassl®, G. Almer?, M. Saba-Lepek®, D. Frascione', J. Kellner®, A. Gries®, C. Diwoky*, R. Stollberger®, H. Mangge?
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We have designed polyethylene glycol (PEG-) coated (sterically stabilized) liposomes to carry high
payloads of imaging reagents such as paramagnetic contrast agents (Gd-based), ironoxide
nanoparticles or optical active compounds (e.g. fluorescent dyes) to cells with the goal to improve
non-invasive molecular imaging modalities by specific targeting. To target atherosclerotic plaques we
have covalently coupled selected biomarkers to the distal ends of the PEG-chains, which are located
at the surface of the liposomes. These functionalized liposome constructs were characterized by
photon correlation spectroscopy, modified native gel electrophoresis and Western Blot. As targeting
sequences we have chosen interleukin-10 (IL-10), the globular domain of adiponectin (gAcrp30) and
anti-LOX-1 mAB. These biomarkers bind to atherosclerotic aortas of ApoE-deficient mice as shown by
ex vivo imaging using confocal laser-scanning microscopy (CLSM). For the ligand-conjugated
liposomes we found a pronounced signal enhancement ex vivo, whereas no signal was detected in
less injured aortic surfaces or in arteries of WT-mice. With IL-10-targeted liposomes we already
observed a strong in vivo staining signal with CLSM. Now, Gd-DTPA-lipid and ultra small ironoxide
nanoparticle (USPIOs) containing targeted liposomes are established to improve image sensitivity for
in vivo magnetic resonance imaging (MRI). A contrast enhancement in terms of T;-relaxivity or in
hypotense T,-signals could be achieved for paramagnetic or magneto-liposomes, respectively. In
conclusion, the combinatory use of specific anti-inflammatory biomarkers as targeting sequences and
multiple or high payloads of contrast agents within one liposome particle opens the opportunity for
early recognition, differentiation and visualization of unstable vulnerable atherosclerotic plaques by
imaging.
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WHHLMI RABBIT IS AN ANIMAL MODEL FOR ANGINA AND/OR CORONARY SPASMS
T. Kobayashi®, T. Ito®, S. Yamada®, N. Hirayama’, K. Hirata?, T. Ishida?, Masashi Shiomi*

YInstitute for Experimental Animals, “Division of Cardiovascular Medicine, Kobe University Graduate School of Medicine, Kobe,
Japan

Purpose: Coronary spasms are one of the important causes of myocardial ischemia. However, the
mechanisms of coronary spasms and the highly susceptible regions are still unknown because of the
lack of suitable animal models for the disease. Therefore, we are trying to develop an animal model
for coronary spasms and/or angina.

Methods: Coronary atherosclerosis and myocardial infarction-prone Watanabe heritable
hyperlipidemic (WHHLMI) rabbits were used in this study. Under anesthesia with intravenous injection
of ketamine plus midazolam, WHHLMI rabbits were administered intravenously with serotonin,
ergonovine, dobutamine, norepinephrin, or angiotensin-ll. ECG and blood pressure at the femoral
artery were recorded during the experiment. After examination of ECG, the coronary atherosclerosis
was examined histopathologically.

Results: The blood pressure was raised by more than 50 mmHg with intravenous injection of each
drug. ECG documented depression of the ST segment, reduction of R-wave amplitude, or T-inversion.
Ventricular arrhythmia was also observed after bolus injection of serotonin or ergonovine in
combination with the perfusion of dobutamine, norepinephrin or angiotensin Il. These ECG changes
were correlated with the degree of coronary atherosclerosis.

Conclusions: WHHLMI rabbits will be an useful animal model for angina in which coronary spasm
and subsequent myocardial ischemia can be pharmacologically evoked in vivo.
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PREVENTION OF ACTIVATED MACROPHAGE-INDUCED ADHESION MOLECULES BY CHLORELLA EXTRACT IN
ENDOTHELIAL SEVC CELLS

M.-F. Shih?, Jong-Yuh Cherng?

'Pharmacy, Chia-Nan University of Pharmacy & Science, Tainan, “Biochemistry & Chemistry, National Chung Cheng
University, Chia-Yi, Taiwan R.O.C.

The inflammatory response in large vessels involves the up-regulation of vascular adhesion
molecules such as vascular cell adhesion molecule (VCAM)-1, intercellular adhesion molecule (ICAM-
1), and E-selectin. Inflammatory cytokines such as TNF-a, IL-1, or IL-6 are thought to play important
roles in the development of atherosclerosis. Chlorella has been shown to lower high fat diet-induced
atherosclerosis. In addition, we have previously shown that partial purified lipophilic chlorella extract
(PPLEC) possess strong anti-inflammatory effect. The aim of this study is to investigate the possible
preventing role of PPLEC on pro-inflammatory cytokine-induced expression of vascular adhesion
molecules.

Endothelial cells (SEVC cell line) were treated with conditioned culture media (normal culture media
contains 50% of LPS-activated macrophage culture media, in which there contained TNF-q, IL-1, and
IL-6) with or without high (0.5 mg/ml) or low (0.125 mg/ml) dose of PPLEC extracts. Indomethacin
(0.25 pM) was used as a positive control. Production of VCAM-1, ICAM-1 and E-selectin was
measured by ELISA assay Kits.

Production of ICAM, VCAM or E-selectin was all increased by additional RAW culture media in SEVC
cells. The induction of E-selectin and ICAM was significantly prevented by both high and low doses of
PPLEC or indomethacin treatment. However, the prevention of VCAM production was only seen in
high dose of PPLEC.

PPLEC not only possess anti-inflammatory effect (previous study) but also prevents pro-inflammatory
cytokines-induced adhesion molecule production in endothelia. These data indicate that PPLEC can
be a potential material to develop in preventing chronic inflammatory-related diseases.
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CILOSTAZOL AMELIORATES METABOLIC ABNORMALITIES IN A DB/DB MOUSE MODEL OF TYPE 2 DIABETES VIA
ACTIVATION OF PEROXISOME PROLIFERATOR-ACTIVATED RECEPTORI" TRANSCRIPTION

So Youn Park, K.W. Hong, W.S. Lee, C.D. Kim

Medical Research Center for Ischemic Tissue Regeneration; Department of Pharmacology, Pusan National University,
Gyeongnam, Republic of Korea

This study evaluated the in vivo efficacy of cilostazol to protect a db/db mouse model of Type 2
diabetes against altered metabolic abnormalities and pro-inflammatory markers via activation of
PPARYy transcription. Eight-week old db/db mice were treated with cilostazol or rosiglitazone for 12
days. Cilostazol significantly decreased plasma glucose and triglyceride levels, as did rosiglitazone, a
PPARYy agonist. Elevated plasma insulin and resistin levels were significantly decreased by cilostazol,
and decreased adiponectin mMRNA expression was elevated along with increased plasma adiponectin.
Cilostazol significantly increased both adipocyte fatty acid binding protein (aP2) and fatty acid
transport protein (FATP-1) mRNA expressions with increased glucose transport 4 in the adipose
tissue.

Cilostazol and rosiglitazone significantly suppressed pro-inflammatory markers (superoxide, TNF-a
and vascular cell adhesion molecule-1) in the carotid artery of db/db mice. In in vitro study with 3T3-
L1 fibroblasts, cilostazol significantly increased PPARY transcription activity, as did rosiglitazone. The
transcription activity stimulated by cilostazol was attenuated by KT5720, a cAMP-dependent protein
kinase inhibitor, and GW9662, an antagonist of PPARy activity, indicative of implication of PI3-k/Akt
signal pathway. These results suggest that cilostazol may improve insulin sensitivity along with anti-
inflammatory effects in Type 2 diabetic patients via activation of both cAMP-dependent protein kinase
and PPARYy transcription.
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PREVENTION OF DOCA/SALT HYPERTENSION-INDUCED RAT RENAL INJURY BY ANTIOXIDANT THERAPY
Mehri Kadkhodaee®, B. Seifi*, S.M. Karimian®, M. Zahmatkesh®, E. Bakhshi?

Physiology, *Biostatistics, Tehran Medical Sciences University, Tehran, Iran

Introduction: Hypertension is a major cardiovascular risk factor and a contributor to End Stage Renal
Disease. This study examined whether the antioxidant therapy with vitamin E or C, could modify renal
damage and high blood pressure in DOCA-salt induced hypertension.

Methods: One week after uninephrectomy, rats in the DOCA-salt group treated 5 times a week with
DOCA suspended in oil, which were administered subcutaneously for 4 weeks (25 mg/kg). 1% NaCl +
0.2% KCI were added to their water for drinking. Sham rats were received oil, 5 times a week,
subcutaneously. In the two other groups vitamin E (200 mg/kg/day/gavage) or vitamin C (200
mg/kg/day/gavage) were co-administered with DOCA-salt for 4 weeks. Systolic blood pressure (SBP)
was measured by the tail-cuff method. Levels of renal antioxidants, renal damage indices and
histological changes were studied in all groups.

Results: DOCA-salt treated rats exhibited marked increase in blood pressure compared to that in
sham group (183.57 + 6.24 vs 109.28 + 2.97 mmHg). Levels of urinary N-acetyl glucoaminidase) NAG
and protein excretion were significantly increased. Decreased renal reduced glutathione (GSH)
contents and ferric reducing ability of plasma (FRAP) were demonstrated in DOCA-salt treatment as
well as histological changes. Treatment with vitamin C or vitamin E for 4 weeks preserved the renal
antioxidant levels and prevented renal damage and elevation of blood pressure in the DOCA-salt
treatment.

Conclusions: Antioxidant therapy decreased renal damage in DOCA-salt treated rats. These data
suggests a role for oxidative stress in the development of nephropathy in DOCA-salt hypertension.
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SERUM LEVELS OF LEPTIN AND LIPID PROFILES FOLLOWING LOVASTATIN THERAPY IN DIABETIC NEPHROPATHY
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Introduction: Diabetes mellitus is very widespread disease with disabling and potentially fetal
consequences. Controlling metabolic derangements is a great challenge in diabetic nephropathy of
which, lipid profile is of special importance. It is proposed that serum Leptin is an important factor in
this regard and it might be decreased by statin. The study designed to evaluate the serum leptin level
and lipid profiles in diabetic nephropathy following Lovastatin administration.

Methods & materials: Thirty patients with definite diagnosis of diabetic nephropathy, with mean age
of 5416 years referred to department of nephrology in Tabriz Emam Hospital were selected. Oral
Lovastatin, 20 mg tablet per day for 3 months administered to all patients. Serum lipid profile
(Cholesterol, HDL-C, LDL-C, and Triglyceride) and Leptin levels were determined and compared to
the baseline results. Serum Leptin was measured by ELISA and lipids and lipoproteins by standard
methods.

Results: After the treatment the mean levels of Cholesterol (199.00+43.33 mg/dl vs. 164.67+35.19
mg/dl; p< 0.001), LDL-C (116.16+46.54 mg/dl vs. 84.48+29.23 mg/dl; p< 0.001) and Leptin
(10.78+8.30 ng/ml vs. 7.80+5.41ng/ml; p=0.006) significantly decreased and that of serum HDL-C
(40.00+4.31 mg/dl vs. 42.80+5.15 mg/dl; p=0.005) markedly increased. No significant changes
observed in the mean levels of Triglyceride (175.37+94.98 mg/dl vs. 152.07+94.73 mg/dl; p=0.156).

Conclusion: The study showed that administration of Lovastatin altering the lipids and lipoproteins
levels could significantly decrease the mean level of serum Leptin, in patients with diabetic
nephropathy. Further studies should be undertaken to evaluate the prognostic value of leptin in the
diabetic nephropathy.
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AEROBIC TRAINING REDUCED LEPTIN LEVELS IN ADOLESCENTS WITH DOWN SYNDROME
Francisco Javier Ordonez’, I. Rosety?, M.A. Rosety?, A. Camacho®, G. Fornieles?, M. Bernardi®, M. Rosety-Rodriguez*
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Medicine, Universita La Sapienza, Roma, Italy

Background and aims: It is widely accepted adipokines such as leptins have been implicated in the
pathophysiology of obesity. A recent study have also concluded leptin levels were higher in
prepuberal children with Down syndrome when compared to unaffected siblings, that may explain at
least in part, their high risk for obesity. Fortunately regular exercise may reduce leptin levels in
children without trisomy 21. Accordingly the present study was designed to assess the influence of
aerobic training on leptin levels in adolescents with Down syndrome.

Methods: To get this goal 31-adolescents with Down syndrome (16.3£1.1 years; 155.24+5.7 cm;
70.8+4.5 kg) performed a 12-week training program in treadmill with 3 days/week, consisting of warm-
up (15min), main part (20-35min) at a work intensity of 60-75% of peak heart rate (HRmax=194.5-
[0.56 age]) and cool-down (10min). Control group included 7 age, sex and BMI-matched adolescents
with trisomy 21 that did not perform any training program. Leptin levels were determined via double-
antibody radioimmunoassay (Esoterix laboratories, Los Angeles, CA) 72-hours before starting the
protocol (pre-test) and after its ending (post-test). Further our protocol was approved by an
institutional ethic committee.

Results: When compared to baseline leptin levels were reduced significantly after our 12-week
protocol (30.6+2.8 vs 24.8+2.5 ng/ml; p< 0.05). No changes were reported in controls.

Conclusion: It was concluded a 12-week aerobic training program reduced plasmatic leptin levels in
adolescents with Down syndrome. Further long-term follow-up studies are required to determine
whether correction of this adipokine improves clinical outcomes of individuals with trisomy 21.
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ARTERIAL STRUCTION AND FUNCTION IN FAMILIAL HYPERCHOLESTEROLEMIA: A META-ANALYSIS OF CASE-
CONTROL STUDIES

Constantina Masoura, K. Aznaouridis, C. Pitsavos, |I. Skoumas, C. Vlachopoulos, C. Stefanadis

1st Department of Cardiology of Athens Madical School- Hippocration Hospital, Athens, Greece

Introduction: Familial hypercholesterolemia (FH) is an inherited disorder associated with early
atherosclerotic disease. Flow-mediated dilation of the brachial artery (FMD, a measure of endothelial
function) and carotid and femoral intima-media thickness (IMT, a measure of subclinical
atherosclerosis) comprise predictors of cardiovascular risk.

Objectives: We conducted this research to calculate quantitative estimates for the impact of FH on
FMD and carotid and femoral IMT.

Methods: We meta-analyzed 8 case-control studies with data on FMD, 17 studies (19 cohorts) on
carotid IMT and 4 studies (5 cohorts) on femoral IMT in untreated FH patients and controls.

Results: FH had lower FMD compared with controls [pooled weighted mean difference (WMD) of
FMD: -1.24% (95% CI -1.66 to -0.82%, P< 0.001). Both carotid and femoral IMT were significantly
higher in FH patients [pooled WMDs of 0.78 mm (95% CI 0.57 to 0.98 mm), P< 0.001; and 0.67 mm
(95% CI 0.36 to 0.97 mm, P< 0.001 respectively, figures). Meta-regression analysis showed an
inverse relationship between age and FMD difference (p< 0.05), indicating a higher impairment of
FMD at young FH compared to controls of similar age. We observed significant associations of the
WMD of carotid and femoral IMT with the difference of total cholesterol between FH and controls
(both P< 0.05), indicating a potential role of lipid levels in subclinical atherosclerosis in FH.

Conclusions: FH have impaired endothelial function and a higher degree of subclinical
atherosclerosis compared with age-matched controls. These findings may explain the high
cardiovascular risk observed in patients with FH.
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COMPARISON OF ADIPOSE TISSUE GENE EXPRESSION OF ADIPONECTIN, TUMOR NECROSIS FACTOR-A AND
LEPTIN IN PATIENTS WITH AND WITHOUT METABOLIC SYNDROME
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Objective: Metabolic syndrome (MS) is associated with an increased risk of coronary heart disease
(CAD) and type 2 diabetes mellitus (DM). In MS, adipose tissue was shown to function as both a
paracrine and endocrine organ and to secrete adipocytokines from the visceral fat, especially. In the
current study, MS patients were compared to the non-MS patients in terms of protective and
proinflammatory adipocytokines secretion from the visceral and parietal adipose tissue as
adiponectin, tumor necrosis factor-a (TNF-a) and leptin gene expression levels.

Methods: 37 patients with MS who were to undergo coronary bypass surgery due to CAD (MS group)
and 23 non-MS patients without CAD who were to undergo heart valve surgery (control group) in our
institution were recruited prospectively to our study. Relative gene expressions of adipocytokines
(arbitrary unit) of two groups in epicardial, pericardial and subcutaneous adipose tissue were
evaluated by using quantitative RT-PCR method.

Results: Adiponectin expression of epicardial and pericardial adipose tissue were significantly lower
in MS group compared to the control group (p< 0.0001, p=0.04, respectively) while subcutaneous
adiponectin gene expressions did not differ significantly (p=0.64). TNF- a and leptin expressions were
found higher with a statistical significance in all the epicardial, pericardial and subcutaneous adipose
tissues of the MS group (p< 0.0001).

Conclusion: TNF-a and leptin expression increases prominently in the epicardial, pericardial and
subcutaneous adipose tissues of MS patients with CAD. However, adiponectin expression decreases
in epicardial and pericardial adipose tissue.
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ORPHAN NUCLEAR RECEPTOR NUR77 SUPPRESSES INFLAMMATORY RESPONSE PARTIALLY DEPENDENT ON
COX-2 IN MACROPHAGES INDUCED BY OXIDIZED LOW-DENSITY LIPOPROTEIN

Shao Qin, S. Linghong, H. Ben
Cardiology Department, Ren Ji Hospital, Medical School of Shanghai Jiao Tong University, Shanghai, China

Oxidized low-density lipoprotein (oxLDL) cross-talks with macrophages, and both play a crucial role in
the initiation and progression of atherosclerosis. Orphan nuclear receptor Nur77 is potently induced in
macrophages by diverse stimuli, suggesting that it may be a key regulator of inflammation in vascular
cells. In this study, we investigated the detailed mechanism of Nur77 activation and subsequent
function in macrophages induced by oxLDL.

We have demonstrated that Nur77 is upregulated in macrophages by oxLDL stimulation, as detected
by real-time PCR and Western blotting. We have presented a novel mechanism that oxLDL-induced
Nur77 expression is involved in p38 MAPK signal pathway. In activated macrophages,
overexpression of Nur77 has been observed to attenuate proinflammatory cytokines and chemokines
secretion including tumor necrosis factor (TNF)a and monocyte chemoattractant protein-1(MCP-1).
While knockdown Nur77 expression by specific small interfering RNA (siRNA) or overexpression of
mutants of Nur77, which lacks its transactivation domains(TAD) and DNA binding domains(DBD)
have been found to enhance the secretion. We have also presented a novel mechanism through
which Nur77 could negatively regulate inflammatory response by suppressing cyclooxygenase-2
(COX-2) expression in oxLDL-induced macrophages. However, the inhibition of COX-2, Nur77
activation could further reduce MCP-1 and TNFa mRNA level.

Taken together, Nur77 is induced by oxLDL via p38 MAPK signal pathway and subsequently protects
against inflammation by the inhibition of proinflammatory COX-2 pathway in activated macrophages,
both TAD and DBD domains are required for its function. This may represent a potential molecular
target for the prevention and treatment of atherosclerosis.
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PLATELET COUNT IS INDEPENDENTLY ASSOCIATED TO ASYMPTOMATIC PERIPHERAL ARTERIAL DISEASE IN
PATIENTS WITH TYPE 2 DIABETES MELLITUS

J. Manceralz, F. Paniagua-Gémez', A. Baca-Osorio®, L. Ginel-Mendoza®, M.L. Fernandez-Tapia®, P. Gonzalez-Santos?, Pedro
Valdivielso
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Aim: To investigate whether hematological parameters are associated to peripheral arterial disease
(PAD) in ambulatory patients suffering from type 2 diabetes (T2D).

Patients and methods: 456 subjects with T2D and aged 50 to 80 years-old were recruited from a
single primary care center. Age, sex, prior vascular diseases and medication, anthropometrical data,
fasting blood samples and ankle-brachial index (ABI) were assessed from all the participants.
Peripheral arterial disease were considered present when ABI < 0.9. Fasting lipids, glycemia, serum
creatinine, glycated haemoglobin, microalbuminuria, uric acid, haemoglobin, leukocytes, platelet
count were also measured. Multiple logistic regression analyses was built in order to assess the
parametrs independently associated to PAD.

Results: 243 men and 213 women were included; they were 61 + 6 years-old. Among 456 patients,
126 (27%) had PAD according to ABI. In univariate analyses, smoking, hypertension, hypotensive
drugs, microvascular disease, body-mass index, duration of diabetes, total cholesterol, fasting
triglycerides and platelets were associated to PAD. However, in multivariate analyses, only platelet
count, smoking, duration of diabetes and fasting triglycerides were independently associated to PAD.
No association was found with age, sex, HDL cholesterol , leukocytes, or lipid-lowering drugs.

Conclusion: Platelet count was the unique hematological parameter associated to subclinical PAD in
patients with T2D.
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CAROTID-FEMORAL ARTERIAL INDEX AND SEVERITY OF CORONARY ATHEROSCLEROSIS
Mahmoud Soliman®, H. Hassan?, T. Gazy? W. Fareed?, A. Reda? S. Shalaby®
'cardiology, 2Menofyia, Shebin EI Kom, Egypt

Intruduction: Examination of more vascular beds may have more impact than examination of
carotids alone.

Aim: Detection of coronary atherosclerosis and assessment of its severity non-invasively by
examination of the carotid and superficial femoral arteries.

Methods & results: This study included 120 patients; (30 with normal coronary arteries, group 1, 30
patients with single vessel disease group 2, 30 with two vessel disease group 3, 30 with three vessel
disease group 4). The severity of coronary atherosclerosis calculated according to Gensini score.

All patients underwent duplex scaning of the right and left carotid and the right and left femoral
superficial arteries.

The Carotid femoral index(CARFEM) in mm was determined as follows: (Intima media thickness of
right common carotid + IMT left common carotid + Total width of right femoral + Total Width left
femoral) / 4.

The CARFEM index was:0.54+-0.06 in group 1, 0.87+-0.04 in group 2,1.22+-0.08 in group 3 and
1.54+-0.1 in group 4 and the deference was highly significant, P value < 0.001 & also there was highly
significant difference between all groups as regard to Gensini score, P value < 0.001., Correlation
between CARFEM index & Gensini score among patients with coronary atherosclerosis (groupes 2, 3
& 4) was positive & significant in group 4, r : 0.4 & P value < 0.05.

Conclusion: CARFEM index can differentiate between patients with normal and atherosclerotic
coronary arteries, also it can discriminate the severity & extent of coronary atherosclerosis.
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ASCENDING AORTA ATHEROSCLEROSIS IS INDEPENDENT OF CAROTID AND FEMORAL ARTERIES
ATHEROSCLEROTIC INVOLVEMENT

Mohammad Kazem Tarzamni', N. Nezami?, A. Afrasiabi®, A.T. Eftekharsadat®, N. Eshragi*

'Department of Radiology, Tabriz University (Medical Sciences), Young Researchers Club, Tabriz Islamic Azad University,
®Department of Cardiovascular Surgery, “Department of Pathology, Tabriz University (Medical Sciences), Tabriz, Iran

Objectives: The aim of the present study was to examine the association between carotid and
femoral arteries intima media thickness (IMT) and the severity of coronary artery disease (CAD) as
well as the atherosclerotic grade of ascending aorta.

Patients and methods: One hundred five candidates of coronary artery bypass grafting (CABG)
were evaluated during present cross-sectional study from Aug 2007 to Apr 2009. Prior to CABG,
patients underwent carotid and femoral arteries IMT assessment using Hitachi ultrasound machine. A
full thickness piece of ascending aorta punched during anastomosis of new vessels shunt used to
grade atherosclerosis by microscopy using American heart association classification.

Results: Among 105 CABG candidates, 74.3% and 25.7% were male and female, respectively. Mean
age of patients was 57.11+10.26 years. Frequency of coronary vessels involved was 6.7, 28.6 and
64.8 % for one, two and three vessels diseases. 3.8%, 10.5, 20, 32.4, 21 and 12.4 % of patients had
respectively negative, grade one, two, three, four, five aorta atherosclerosis. Mean carotid and
femoral arteries IMT were respectively 1.77+0.45 and 1.21+0.34 mm. There was not correlation
between ascending aorta atherosclerosis grade and carotid or femoral arteries IMT, and carotid and
femoral arteries IMT were not different in patients with various grades of aorta atherosclerosis. Also
no correlation was found between number of involved coronary artery and carotid or femoral arteries
IMT.

Conclusions: Carotid and femoral arteries atherosclerotic involvement and development were begun
from early stage of disease and progress independently from aorta atherosclerosis and even coronary
artery disease.
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NONINVASIVE DETECTION AND EVALUATION OF CORONARY ARTERY PLAQUES WITH MULTISLICE COMPUTED
TOMOGRAPHY CORONARY ANGIOGRAPHY IN DIABETIC PATIENTS

Fatma Aboul-Enein

Alexandria University, Alexandria, Egypt

Introduction: Coronary artery disease (CAD) is the leading cause of morbidity and mortality in
diabetics (DM). It is unclear whether the coronary atherosclerotic plaque burden is similar in DM as in
the general.

Aim of the study was to assess differences in the presence, extent, and composition of coronary
atherosclerotic plaque burden as detected by Multislice computed tomography coronary angiography
(MSCTA) in DM.

Methods: 150 consecutive patients 69 (46%) were DM underwent MSCTA. Study were classified as
having no CAD, mild-moderate CAD (< 50% stenosis), or moderate-severe CAD (>50% stenosis).
Plagues were classified as calcific non calcific (mixed) or soft. Finally patients were classified as No
CAD, single vessel CAD and >1vessel CAD.

Results: DM less frequently had a normal MSCTA (36.2 % vs 59.3% P=0.008) and more frequently
had obstructive plagues (43.5% vs 18.5 p=0.002). They had more calcific (0.83+ 1.2 vs 0.28 +0.71,
p=0.004) and non calcific plague (0.55+ 0.88 0.29+ 0.52 p=0.048) and had more extensive disease
(1.9+ 1.8 vs .99+% 1.6, p= 0.001). Diabetes correlated with number of obstructive plaques (Cl=1.6-7.1,
p=0.001), number of calcified plagque (Cl= 0.87- 0.54, p=0.001) and presence of multivessel disease
(Cl=2.41-10.27 p=0.001).

Conclusion: Diabetics have an overall increased coronary atherosclerotic plaque burden with
approximately 4-fold higher risk of coronary stenosis independent of other cardiovascular risk factors
and a 9 fold higher risk of multivessel CAD independent of other cardiovascular risk factors. Thus,
MSCT may be used to identify differences in coronary plaque burden, which may be useful for risk
stratification.
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EFFECT OF TELMISARTAN ON THE ARTERIOVENOUS INDEX IN RETINAL MICROVASCULARIZATION

José Antonio Diaz Peromingo®, J.M. Fernandez Villaverde?, A. Carballo Vicente?, |. Echebarrieta Gorostiaga®, G. Mtgico
Sanchez?, V. Parga Garcia®, M.A. Pérez Llamas*, M. Rodriguez Blanco®, M. Pena Seijo®, A. Pose Reino®
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Porto do Son, “Family Medicine, Centro de Satde, Pobra do Caramifial, *Oftalmology, ®Internal Medicine, Complejo
Hospitalario Universitario de Santiago, Santiago de Compostela, Spain

Introduction: Modifications in retinal microvascularization correlate with cerebral, myocardial, renal
and peripheral blood flow. Regression of these changes could be evaluated by studying the changes
in the arteriovenous (AV) index.

Methods: A total of 45 patients with known hypertension were included. Treatment with telmisartan
was started and hydrochlorotiazide was added when needed. A digital retinography was performed at
baseline and after 6 months. AV index was calculated using the linear method (semiautomatic).
Statistical analysis was performed using a T test for repeated measures and to compare different
groups when needed.

Results: 24 patients were women and 21 men. Middle age was 54 (range 21-78) years old. To
control blood pressure 6 patients needed hidrochlorotiazide. There were no statistical differences in
the venous diameter in both eyes after 6 months of treatment. Mean arterial diameter increased
significantly in both eyes (RE 6.01749/6.21876; p=0.001. LE 6.18439/6.32885; p=0.001). The AV
index also increased (RE 0.76398/0.81629, p=0.003; LE 0.78361/0.82976, p=0.001). There were no
statistical differences regarding to sex and age groups.

Conclusions:

Telmisartan + hidrochlorotiazide improves AV index after 6 months of treatment.
There are no statistical differences respecting to sex and age groups in our study.
Beyond controlling blood pressure, improving retinal microvascularization could help in
reducing cardiovascular risk in hypertensive patients.
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PHOTOTHERMAL NANODESTRUCTION VERSUS STROMA ABLATION WITH LENTIVIRAL VECTOR EXPRESSING
DIPHTHERIA TOXIN FOR THE MANAGEMENT OF ATHEROSCLEROTIC PLAQUE

Alexandr Kharlamov, Jan L. Gabinsky

Nanobiotechnology, Urals Institute of Cardiology, Yekaterinburg, Russia

Background: Some modern angioplasty techniques generally just manipulate the form of the plaque.
Objective: We designed it to compare two nanobiotechniques of atherodestruction.

Methods: A total of 27 white transgenic swines were assigned to the three groups (silica-gold
nanoshells with near-infrared irradiation, lentivirus, and saline control). The stroma-specified lentivirus
vector was constructed on the basis of long-term fibroblasts cell culture. An ultrasound-mediated
microbubbles system has used for the delivery into carotid arteries. The primary combined outcome
was the plaque volume (PV) and the atherothrombosis rate.

Results: A change of the PV (mms; on data of IVUS) immediately after the laser irradiation/ in 3
months in the group with using of nanoshells (1st group) was 18.1%/ 34.4% (p< 0.01 for all
comparisons [FAC]), and in the group with stroma ablation reached 11.6%/ 44.5% (p< 0.05 FAC), and
in the saline control assessed as 2.9%/ 4.3% (p< 0.01 as compared with another groups). There were
some cases of atherothrombosis (3 cases) but in the nanoshell group only. The histological analysis
has confirmed the 'burning' effect of nanophotodestruction with multiple ruptures, necrosis, and
consequent possible functional insufficiency of vessel. In the toxin ablation group we have seen only a
degradation of adventitia with signs of the plaque rebuilding, revascularization and degradation of the
plaque nucleus.

Conclusions: The toxin ablation technique with viral vectors is more effective as a tool for the
angioplasty with more high level of safety opening new opportunities for the following studies and
reflex a clinical relevance of this idea.
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MODULATION OF ANRIL EXPRESSION MAY MEDIATE THE ASSOCIATION OF CHROMOSOME 9P21 VARIANTS WITH
CORONARY ARTERY DISEASE AND STROKE

Michael Cunnington®, M. Santibanez Koref!, B. Mayosi?, J. Burn®, B. Keavney"

*Newcastle University, Newcastle upon Tyne, UK, *University of Cape Town, Cape Town, South Africa

Introduction: Single nucleotide polymorphisms (SNPs) on chromosome 9p21 are associated with
coronary artery disease and stroke. The mechanisms mediating the association are unknown, but risk
SNPs are mainly non-coding and may influence gene expression.

Aim: To investigate whether 9p21 SNPs are associated with expression of the three nearest genes;
the cell-cycle inhibitors CDKN2A/2B and a non-coding RNA of unknown function, ANRIL.

Methods: We examined association between 56 SNPs in the region and peripheral blood expression
of CDKN2A/B and ANRIL in 495 healthy volunteers, using allelic and total expression. Association
between SNPs and expression was assessed using likelihood ratio tests.

Results: Total expression of the three genes was correlated (P< 0.05), suggesting they are co-
regulated. Allelic expression was also correlated (P< 0.05), suggesting shared cis-acting elements.
SNP effects mapped by allelic and total expression were similar (r=0.96, P:2x10'92), but the power to
detect effects was greater for allelic expression. The proportion of expression variance attributable to
cis-acting effects was 8% for CDKN2A, 5% for CDKN2B, and 20% for ANRIL. Multiple SNPs were
independently associated with expression of each gene (P< 0.01), suggesting that several sites may
modulate disease susceptibility. Risk SNPs were all highly associated (P< 1x10'7) with up to 1.9-fold
reduction in ANRIL expression, whilst association with the other two genes was only detectable for
some. SNPs had an inverse effect on ANRIL and CDKN2B expression, suggesting a possible role of
ANRIL in CDKNZ2B regulation.

Conclusions: Modulation of ANRIL expression may mediate susceptibility to atherosclerosis.
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NEW FINDINGS SUPPORTING PAPP-A ROLE IN ATHEROSCLEROTIC PLAQUE DESTABILIZATION
Tatiana Solovyeva®, A. Postnikov', D. Serebryanaya?, A. Kharitonov?, A. Arutyunov®, A. Katrukha®

'R&D, HyTest, Turku, Finland, *Biological, Moscow State University, *Pirogov Russian State Medical University, Moscow,
Russia

Pregnancy-associated plasma protein-A exists in two isoforms: heterotetrameric 2:2 complex PAPP-
AlproMBP (htPAPP-A) found in blood of pregnant women and homodimeric form (dPAPP-A) that was
found recently in unstable atherosclerotic plaques. It was shown that levels of dPAPP-A are increased
in the blood of ACS patients. It was suggested that dPAPP-A is a new blood marker of acute coronary
syndrome (ACS). But the causes of increase of dPAPP-A levels are still unknown. It was supposed
that dPAPP-A cleaves IGFBP-4 and enhances local IGF bioavailability that promotes inflammation in
atherosclerotic plaques and its destabilization. However specific protease activity of atherosclerotic
PAPP-A is still not experimentally shown.

The aim of the current study was to investigate enzymatic properties of dPAPP-A from human
atherosclerotic plaques. We have elaborated a method of dPAPP-A isolation from human
atherosclerotic tissue using affinity chromatography utilizing MAb 4G11 (HyTest, Finland). Identity this
atherosclerotic PAPP-A with recombinant dPAPP-A and htPAPP-A was confirmed by mass
spectrometry analysis. Using Western blotting analysis and sandwich immunoassay method we have
demonstrated the presence of dPAPP-A and the absence of htPAPP-A in atherosclerotic plaques.
Using immunohistochemistry analysis with MAb PAPP30 specific to dimeric form of PAPP-A we have
confirmed that only dPAPP-A is expressed in atherosclerotic plaques. Moreover we have shown that
atherosclerotic dPAPP-A is an active protease that specifically cleaves IGFBP-4 in the presence of
IGF-2 in vitro.

Our findings support the hypothesis that enzymatically active dPAPP-A can participate in
atherosclerotic plaque destabilization and rupture.
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RESVERATROL PROTECTS AGAINST ATHEROSCLEROSIS DEVELOPMENT IN APOE*3-LEIDEN.CETP MICE
Jimmy Berbée’, M.-C. Wong", Y. Wang", J. van der Hoorn?, H. Romijn*, L. Havekes"? H. Princen?, P. Rensen®

*Endocrinology and Metabolic Diseases, LUMC, >TNO-Biosciences, Leiden, The Netherlands

Introduction: Resveratrol is a natural activator of the deacetylase SIRT1. Activation of SIRT1 has
been shown to extend lifespan and improve insulin sensitivity. We assessed whether resveratrol also
protects against atherosclerosis development by using APOE*3-Leiden(E3L).CETP mice, a unique
model for human-like lipoprotein metabolism that shows a similar response to lipid-lowering and HDL-
raising drugs as humans.

Methods: E3L.CETP mice (n=15/group) were fed a Western-type diet containing 0.15% cholesterol
for 5 weeks as run-in. Subsequently (t=0), mice were fed this diet with or without supplementation with
resveratrol (0.01% w/w). Plasma was collected every 4 weeks for determination of lipids and
inflammatory parameters. Atherosclerosis was assessed after 14 weeks in the aortic root.

Results: Resveratrol reduced plasma TC by approx. 10-20% throughout the intervention period
reaching statistical significance as compared to control treatment at week 4 and 8 (P< 0.05).
Resveratrol specifically reduced (V)LDL-C (-21%) and did not affect HDL-C. As a result, resveratrol
tended to reduce the total TC exposure by -14% (P=0.057). Resveratrol did not reduce systemic
inflammation (plasma SAA and a panel of cytokines). Resveratrol markedly reduced the
atherosclerotic lesion area by -52% (P< 0.01) and induced more stable lesions as indicated by an
increased smooth muscle cell area (+50%; P< 0.05) and collagen area (+42%; P< 0.01), and a
decreased macrophage area (-22%; P=0.057).

Conclusions: Resveratrol protects against the development of atherosclerosis and induces a more
stable lesion phenotype. Therefore, activation of SIRT1 may be a novel strategy to treat CVD, and we
are currently investigating the underlying mechanism.
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THE ROLE OF EXERCISE AND ENDOCANNABINOID SYSTEM IN ATHEROSCLEROTIC PLAQUE STABILITY -
EXPERIMENTAL STUDY

Michalis Katsimpoulas®, N. Kadoglou®, A. Kapelouzou®, P. Moustardas, I. Botis*, E. Dede®, N. Kostomitsopoulos®, C. Liapis?,
P. Karayannacos’

Center for Experimental Surgery, Biomedical Research Foundation, Academy of Athens, Vascular Surgery, Medical School,
University of Athens, Athens, Greece

Objective: To investigate the effects of exercise program and a cannabinnoid receptor antagonist
(rimonabant) on atherosclerotic plaque stability in apolipoprotein E-knockout (apoE"') mice.

Methods: Forty male apoE"' mice were fed a western-type diet for 16 weeks. Thereafter, mice were
randomly assigned to four equivalent (n=10) groups for 6 additional weeks: A) Control (CG): Received
normal-diet, B) Exercise (EG): Normal diet+exercise training on a motorized treadmill (5times/week,
60min/session), C) Rimonabant (RG): Normal diet+Rimonabant administration (20mg/kg), D)
Combined treatment (ERG): Normal diet+exercise+rimonabant. We determined lesion area and the
concentrations of macrophages, collagen, elastin and MMP-9. One-way ANOVA was used for
statistical analysis (p< 0.05).

Results: Compared to CG (58.21+4.31%), the percentage of aorta lumen stenosis was significantly
reduced across groups RG (43.71+5.2%;p=0.002), EG (44.131+6.1%;p< 0.001) and ERG
(34.66+7.7%;p< 0.001). Besides this, all active groups showed a considerable downregulation in
macrophages and MMP-9 content in their atherosclerotic lesions (p< 0.05). Between groups analysis
revealed an even greater reduction in macrophages and MMP-9 in the combined-treatment group
than RG (p=0.008) and EG (p=0.015). Similarly, collagen and elastin concentrations increased in
either exercise or rimonabant-treated groups than CG (p< 0.05), while the combined intervention
conferred an additional more than 40% increment (p< 0.05). At the end, body-weight and lipid
parameters did not differ between groups (p>0.05).

Conclusion: Treatment combining exercise plus rimonabant administration exerted better results on
atherosclerotic plaque stability in apoE"‘ mice, than each intervention alone. Those effects seemed
not to be mediated by weight-loss or lipid profile changes.
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ATORVASTATIN REDUCES MACROPHAGE ACCUMULATION IN THE ATHEROSCLEROTIC PLAQUE IN PATIENTS
UNDERGOING CAROTID ENDARTERECTOMY: A COMPARISON VERSUS NON-STATIN BASED REGIMEN

Massimo Puato®, F. Elisabetta’, M. Rattazzi', F. Cipollone?, A. Zambon®, F. Grego®, A. Mezzetti?, P. Pauletto
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Objective: To compare the effect of high dose vs low dose of atorvastatin vs non-statin based
treatment (cholestyramine plus sistosterol) on cell composition of carotid plaque.

Methods: We recruited 60 hypercholesterolemic patients (total cholesterol, TC, 225-295 mg/dl)
eligible for carotid endarterectomy. Three months prior surgery patients were randomized into 3
groups (n=20) receiving atorvastatin 10 mg/day (AT-10), or atorvastatin 80 mg/day (AT-80), or
cholestyramine 8 g/day plus sitosterol 2.5 g/day (C-S). Analysis of cell composition was performed on
endarterectomy specimens.

Results: The three treatments resulted in a significant reduction of TC and LDL cholesterol (LDL-C),
although the decrease in TC and LDL-C was of smaller magnitude in the C-S group. The three
regimens did not influence the levels of inflammatory markers (including hs-CRP). The macrophages
content was significantly lower in the AT-10 group plaques compared to the C-S group. It was further
reduced in the AT-80 group plaques. These differences were still present but no longer significant
after adjustment for changes in LDL-C. No difference in lymphocyte nhumber was observed among
treatments, while the content of smooth muscle cells was higher in the AT- 80 group. An inverse
association was observed between LDL-C changes in the three groups and macrophage content in
the plaques.

Conclusions: A short-term treatment with high-dose statin is superior to a non-statin lipid lowering
regimen in reducing the macrophage cell content inside atherosclerotic lesions, and this effect is
significantly modulated by the degree of LDL-C lowering.
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HIGH-THROUGHPUT SERUM NMR METABONOMICS - METABOLIC PHENOTYPING FOR SCREENING AND
PROGNOSTICS OF VASCULAR DISEASES AND THEIR COMPLICATIONS

Markku Savolainen®? T. Salonurmi®, M.-R. Jarvelin?®*, T. Tukiainen?, P. Wurtz?, A. Kangas?, P. Soininen*®, M. Ala-Korpela®?®
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Many common diseases and metabolic disturbances are characterised by the development of micro-
and macrovascular complications. Early detection of high risk individuals would aid in preventing
clinical consequences.

A high-throughput nuclear magnetic resonance (NMR) metabonomics approach is introduced to
characterise individual systemic phenotypes. The methodology is based on two molecular windows
for native serum - LIPO and LMWM. The LIPO window gives information, for example, on the
lipoprotein subclass distribution and the LMWM window on various low-molecular-weight metabolites
such as glucose, alanine, and creatinine. In addition, a recently established NMR protocol for serum
lipid extracts produces detailed molecular information on serum lipid constituents such as free and
esterified cholesterol, phosphatidylcholine, sphingomyelin, and w-3 fatty acids. The fully automated
analysis has a capacity of up to 180 LIPO + LMWM or LIPID windows in 24h. In total, approximately
140 metabolic measures can be quantified from each serum sample.

The new instrumental set-up for NMR metabonomics and an overview of our recent results from
serum samples in the Northern Finland Birth Cohort 1966 (n~6,000) are presented. The metabolic
phenotypes are discussed with respect to various epidemiological variables, risk assessment,
diagnostics, and genome-wide data. We demonstrate the inherent suitability of serum NMR
metabonomics to identify subtle changes in lipoprotein subclass-related metabolism as well as in
various other metabolites of high interest.

Our work reveals the diffuse genotypic and phenotypic nature of vascular problematics and the
limitations of single 'diagnostic’ biomarkers. However, it promises cost-effective solutions via high-
throughput analytics and advanced computational methods.



Poster Session

EVALUATION OF SYSTEMIC INFLAMMATION IN FAMILIAL HYPERCHOLESTEROLEMIA BY BIOMARKER PROFILING
ON BIOCHIP ARRAYS: IMPACT OF LDL-APHERESIS

M.J. Chapman®??, P. Robillard*?®, A. Orsoni***, S. Saheb*, M. Atassi*, A. Kontush*??, J. Lamont®, E. Bruckert®
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Objective: Inflammation is central to the pathophysiology of the premature atherosclerotic disease
characteristic of Familial Hypercholesterolemia. Extracorporal removal of atherogenic apoB-containing
lipoproteins represents a highly efficacious, acute therapy in severe FH phenotypes. Monitoring of a
constellation of circulating levels of inflammatory biomarkers may provide insight into the efficacy of
apheresis in individual patients and may therefore impact the choice of add-on therapy.

Methods and results: Biochip arrays incorporating multiple specific antibodies to proteins implicated
in inflammation and atherogenesis were used to evaluate the plasma profile of pro- and
anti-inflammatory cytokines and of cellular adhesion proteins pre- and post-LDL-apheresis, and
compared with levels in normolipidemic, healthy controls. LDL-apheresis significantly reduced levels
of ICAM-1, E-selectin, P-selectin and L-selectin (-9 to -43%; p< 0.01) to concentrations equal or less
than those in controls, indicative of attenuation of the adhesion of platelets and leukocytes to vascular
endothelium. Supranormal levels of anti-inflammatory IL-4 were unaffected by LDL-apheresis while
those of IL-10 were increased (+33%; p< 0.01). By contrast, supranormal levels of pro-inflammatory
IL-2 and TNFa were unchanged. Finally apheresis induced significant elevation in levels of
pro-inflammatory IL-6 (+63%; p< 0.001), IL-8 (+11%; p< 0.05) and interferon y (+55%; p< 0.05),
potentially as a consequence of surface activation of inflammatory leukocytes during the apheresis
procedure.

Conclusion: Biochip profiling allows comprehensive evaluation of the impact of LDL-apheresis on the
overall systemic inflammatory balance in FH patients. This procedure reduces circulating protein
levels for inflammatory cells but exerts inconsistent effects on the profile of pro- versus
anti-inflammatory cytokines.
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A NUTRIGENOMIC APPROACH TO STUDY THE EFFECT OF HERBAL POLYPHENOLS ON
ATHEROGENICTRANSCRIPTOME

Veena Dhawan®, N. Malik®, A. Shukla®, K. Sikand®, A. Bahl?, D. Kaul*
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Crosstalk amongst the genes coding for LDLR, LXR alpha, PPARs (alpha, gamma), CD-36, c-myc,
COX-2 and MMP-2 play crucial role in atherosclerosis. Certain herbal preparations have been
identified to have beneficial effects on cardiovascular pathophysiology. The present study was
therefore undertaken to explore the effect of herbal polyphenols on the regulation of genes involved in
atherogenesis. Polyphenols were extracted from the leaves of Green tea (GrTP), Neem (NP) and
Tulsi (TP) and bark of Terminalia arjuna (TA) purified by HPLC. Sub-fractions dialysed against normal
saline were used for culture experiments. Normal human PBMCs were cultured in presence of
polyphenols from GrTP, NP and TP in different dose (0-120ug/ml). mRNA expression of LDLR, LXRa,
PPARs, CD-36 and c-myc genes was determined. In another study, PBMCs from 40 subjects with
proven coronary artery disease (Group I) and 40 controls (Group Il) were cultured in presence of the
extract of TA (TAE) (0-150ug/ml).Time and dose-dependent studies were carried out and
transcriptional and translational expression of IL-18, MMP-2 and COX-2 were determined. Our data
indicated that GrTP (Fr.Il) and Tulsi (Fr.IV) significantly downregulated PPAR-Y, CD-36 and LXRa
and upregulated mRNA expression of PPARa. A mixed effect was observed on c-myc and LDLR
genes. Exposure of PBMCs to TAE revealed a dose-dependent downregulation of IL-18, COX-2 and
MMP-2 both at the transcriptional and translational level. We propose that these polyphenols may
have crucial phytotherapeutic and anti-inflammatory potential in the treatment/prevention of
atherosclerosis. Future studies are warranted to prove their efficacy in vivo.
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LIPID-LOWERING EFFECT OF METHANOLIC EXTRACT OF VERNONIA AMYGDALINA LEAVES IN RATS FED ON HIGH
CHOLESTEROL DIET

Oluwatosin Adaramoye, J. Achem, O. Akintayo, M.A. Fafunso

Biochemistry, University of Ibadan, Ibadan, Nigeria

Objective: In this study, the lipid-lowering effect of methanolic extract of Vernonia amygdalina (VA)
leaves in rats fed on high cholesterol diet was studied, and compared with a standard hypolipidemic
drug; Questran (Qu).

Methods: The effect of VA on the lipid profile of cholesterol-fed rats was assessed by measuring the
levels of total cholesterol, triglyceride, Low-density lipoprotein cholesterol (LDL-c), High-density
lipoprotein cholesterol (HDL-c), lipid peroxidation (LPO) and glutathione (GSH) in plasma and liver of
the animals.

Results: Administration of cholesterol at a dose of 30-mg/ 0.3 ml for 9 consecutive weeks resulted in
a significant increase (p< 0.05) in plasma and post mitochondrial fraction (PMF) cholesterol levels by
33% and 55%, respectively. Treatment with extract of VA at doses of 100 and 200 mg/kg caused a
dose-dependent reduction in plasma and PMF cholesterol by 20%, 23% and 23%, 29%, respectively.
Similar reduction in cholesterol levels was obtained in Qu-treated rats. VA at 200 mg/kg decreased
the plasma and PMF LDL-c levels by 23% and 49%, and plasma and PMF triglyceride levels by 29%
and 28%, respectively. VA at 100 and 200 mg/kg increased the plasma HDL-c levels of the rats 41%
and 59%, respectively. Also, VA at 100 and 200 mg/kg decreased the levels of plasma and PMF LPO
by 38%, 42% and 35%, 45%, respectively. In addition, VA augmented the cholesterol-induced
decrease in PMF glutathione levels of the rats.

Conclusions: Taken together, these results confirm that VA may serve as a potential therapeutic
agent for hyperlipidemia.
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EVALUATION OF DIABETIC ANGIOPATHIES BY DIGITAL THERMOGRAPHY
Vasile Anestiadi®, Z. Anestiadi®, V. Anestiadis*

!Center for Pathobiology and Pathology, Academy of Sciences, *Chair of Endocrinology, Medical University, Chisinau, Moldova

Objective: To determine the potential value of digital thermography (DT) for the evaluation of macro-
and microangiopathies of lower limbs in diabetes mellitus (DM).

Methods: We have studied 250 pts with DM, of which 120 male. 100 pts had DM type I, 150 pts had
DM type Il, with age varying from 27 to 80 yrs, mean age (mean-SEM) was 56.2-6.3 years.
Thermograms were acquired at a constant ambient temperature, in fasting state, using a PC-
interfaced thermograph. Analysis included obtaining averaged temperature curves (ATC), building of
regions of interest (ROI), ROI histograms, viewing in 7 color tables.

Results: Five main thermogram patterns were found:

1. asymmetric unilateral hypothermia (delta-t = 0.3 grades Celsius) of 1st toe (in 35% of DM | cases);

2. bilateral symmetrical hypothermia of both feet at the level of distal phalanges (in 25% of DM |
cases);

3. unilateral hypothermia of foot (“thermo-amputation™);

4. unilateral hyperthermia of foot and tibial region;

5. focal hyperthermic regions (diameter from 2 to 4 cm.; indicating potential subsequent ulceration).
ATCs and symmetric left-right ROI comparisons helped distinguishing between macro- and
microvascular disease, between neuro- and angiopathy in DM, evaluating therapy effectiveness. DT
was most valuable in surgical cases, permitting

(1) to locate the optimum level of amputation and

(2) to detect early the inflammation.

Conclusion: DT results in DM correlate well with pathomorphology, and are influenced by DM type,
DM duration, and presence of local inflammation.
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PLASMA LIPIDOMIC ANALYSIS OF STABLE AND UNSTABLE CORONARY ARTERY DISEASE

Peter Meikle', D. Tsorotes®, C. Barlow", J. Weir', G. MacIntosh®, M. Barber’, B. Goudey?, J. Bedo?, L. Stern?, A. Kowalczyk?, |.
Haviv', A. White®, A. Dart®, S. Duffy®, B. Kingwell*

'Baker IDI Heart and Diabetes Institute, “National ICT Australia (NICTA), University of Melbourne, *Cardiovascular Medicine,
Alfred Hospital, Melbourne, VIC, Australia

Introduction: Worldwide, 19 million people will die from a sudden coronary event annually as a result
of disruption of an atherosclerotic plaque. Currently there is no means to predict plague instability in
coronary artery disease (CAD). Traditional risk factors such as age, sex, smoking status, diabetes,
hypertension and standard blood lipids fail to adequately identify plaque instability. Lipids play a
pivotal role in the progression of CAD and novel lipid species offer the potential to act as biomarkers
for plaque instability.

Methods: Modified ceramide and modified phosphatidylcholine species were shown to distinguish
stable and unstable CAD. These newly identified biomarkers were measured together with known
plasma lipids, including sphingolipids, acylglycerols, and phospholipids, to establish a plasma lipid
profile using electrospray-ionisation tandem mass spectrometry. Plasma lipid profiles were
determined for 202 participants (control, n=60, stable CAD, n=61, unstable CAD, n=81).

Results: From a total of 337 lipid species, 165 were different between control and CAD groups (p<
0.01) while 40 were different between stable and unstable CAD groups (p< 0.01). Multivariate
analysis using a statistical machine learning approach combined with recursive feature elimination
and multiple cross-validation iterations was applied for the creation of prediction models. Comparison
of models with varying number of features showed that models with only 8 lipids were sufficient to
provide optimal discrimination between stable and unstable cohorts (AUC=0.75) while 16 lipids were
sufficient to discriminate control from CAD patients (AUC=0.94).

Conclusions: Plasma lipid profiles can provide improved discrimination, beyond conventional risk
factors, between stable and unstable CAD.
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DECREASE OF INSULIN SENSITIVITY FOLLOWS THE DISORDERS - FROM OBESITY, THROUGH PRE-DIABETES, TO
NEWLY DIAGNOSED DIABETES

Vesna Dimitrijevic-Sreckovic®, P. Djordjevic’, B. Sreckovic?, S. Popovic', D. Gostiljac®, M. llic', G. Milic*, T. Nisic®, I.
Soldatovic®, G. Markovic*

!Institute of Endocrinology, Diabetes and Metabolic Diseases, Clinical Center of Serbia, %Internal Medicine, Clinical Center
Bezanijska Kosa, ®Institute for Medical Statistics and Informatics, Clinical Center of Serbia, Belgrade, Serbia

Aims: To examine insulin sensitivity and secretion in obese, pre-diabetic and diabetic patients..

Material and methods: The study included 479 obese individuals (age over 45, body mass index
(BMI) >25 kg/m2) classified into four groups: I-obese (243); 1l- impaired fasting glucose IFG (106); IlI-
impaired glucose tolerance (IGT) (107); IV- newly diagnosed diabetes mellitus type 2 (DM2).

Results: Blood pressure, HbA1C and HOMA IR values followed the progression of disorders: HOMA
IR - 1-5.5+6.75, 11-5.67+3.4, 111-6.5918.4, 1V-11.6+4.0 mmol/pU/ml. Highest insulin secretion was found
in Groups | and II: HOMA f3: 1-106.7+105.1, 11-68.6+63.7, 111-94.1+106.1, 1V-32.1+8.6; mean insulin: |-
83.2144.8, 11-45.4+44.8, 111-46.3+34.6, 1V-26.4+4.8. Correlations: WC (p< 0.0l) with HOMA IR and
HOMA 3; HOMA IR (p< 0.0l) with HOMA 8 and HbA1C; BMI (p< 0.0I) with WC, HOMA 8; glycemia 0
min (p< 0.0l) with HbA1C and HOMA IR; glycemia 30 min with HOMA IR (p< 0.05), HOMA 8 and
HbAL1C (p< 0.0l); glycemia 120 min with HOMA IR (p< 0.05), | with HbA1C (p< 0.0l); insulin 0, 30,
120min and mean insulin (p< 0.0l) with WC, HOMA IR | HOMA .

Conclusion: Decreased insulin sensitivity exists in obesity, decreases in pre-diabetes and is lowest in
DM2. Insulin secretion is highest in obesity and IGT and decreases in DM2. Correlations of
insulinemia with WC, HOMA IR and HOMAZp confirm the importance of abdominal obesity in disorder
etiopathogenesis. High importance of correlation of 0, 30 and 120 min glycemia with HbA1C and
HOMA IR confirms the IR connection with the degree of glycoregulation disorder.
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GENERATION OF RECOMBINANT ANTIBODIES TO NITROTYROSINE TO FACILITATE THE IDENTIFICATION OF
NOVEL PROTEIN BIOMARKERS OF ATHEROSCLEROSIS

Danielle Hof, S. Decasper, A. von Eckardstein

University Hospital Zurich, Zurich, Switzerland

Today, several risk factors, like high blood pressure and smoking, help to identify individuals that are
at high risk of developing coronary artery disease. However, there is still a high demand for the
identification of novel biomarkers to improve the early diagnosis of acute coronary events and to
identify pre-symptomatic patients at high risk for coronary events. This project aims at the
identification of such biomarkers. Inflammatory processes play a pivotal role in the progression of
atherosclerotic plaques, and we hypothesize that proteins in the plaque are modified during plaque
rupture and erosion, and are released into the blood stream. Possible posttranslational modifications
include proteolytic cleavage and oxidation of amino acids, such as the formation of nitrotyrosine.

Antibodies against nitrotyrosine - in a protein context - are being isolated from large antibody phage
display libraries. So far, we have isolated several different antibody specificities, but recognition of the
modified amino acids depended on the composition of the surrounding amino acids. Using affinity
maturation by error prone PCR of the recombinant antibody gene, followed by novel selections, we
have improved the specificities and affinities of these recombinant antibodies.

Now, we will use these anti-nitrotyrosine antibodies to detect antigens that contain this modified
amino acid and that are specifically present in plasma samples from patients with atherosclerotic
cardiovascular disease and acute coronary syndromes. Potential targets will be isolated, using the
antibodies as baits, and identified by mass spectrometry.
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ASSESSMENT OF SUBCLINICAL CORONARY ATHEROSCLEROSIS IN HETEROZYGOUS FAMILIAL
HYPERCHOLESTEROLEMIA WITH MULTISLICE COMPUTED TOMOGRAPHY

Miquel Franco?, F. Carreras?, R. Leta®, A. Duran®, G. Pons-Lladé®

*UAB, *Cardiology, Universitat Autonoma de Barcelona, *Cardiology, UAB, Barcelona, Spain

Background: Heterozygous Familial Hypercholeterolemia (HFH) present with early coronary disease,
therefore, a premature diagnosis of cardiac involvement would be desirable. Diagnostic methods
applied in assymptomatic HFH patients are mainly focused on laboratory parameters, a diagnostic
technique suitable for the non invasive coronary artery disease assessment would be desirable.

Objective and method: To compare the prevalence of subclinical coronary atherosclerosis, in a
group of patients with HFH in relation to a control group of assymptomatic normal population, using
non invasive coronary angiography by multislice computed tomography (CTA) as the diagnostic
technique.

Patients. Sixty consecutive asymptomatic patients from the Clinical Lipid Unit of our Hospital were
screened, as well as a control group matched to the gender, age and the other risk factors.

Results: Age: 48114 y.o. Male 34 p. (57 %). BMI 26,5. Risk factors: smokers 45 %, hypertension 6,7
%, diabetes 1,7 %. CTA findings (cases/controls) were: no lesions in 25/35 individuals (p NS), non
significant stenosis in 21/18 (p NS), significant stenosis in 13/4 (p< 0.01), non conclusive study in 1/3
(p NS). Coronary wall calcification assessed by the Agatston score showed a mean score of 260 in
HFH cases, and 48 in controls (p=0,008). No differences were observed in the lipid profile and
treatment between patients with significant stenotic lesions in relation to the patients without lesions
or with non significant coronary stenotic lesions.

Conclusion: CTA is a useful diagnostic technique to assess the burden of subclinical coronary artery
disease in HFH patients, unsuspected by laboratory parameters.
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CAROTID ATHEROSCLEROSIS OF PATIENTS WITH FAMILIAL HYPERCHOLESTEROLEMIA NO LONGER DIFFERS
FROM UNAFFECTED RELATIVES ALREADY WITHIN 18 MONTHS AFTER IDENTIFICATION

Roeland Huijgen?, B.A. Hutten?, I. Kindt®, E. de Groot', J.J.P. Kastelein®, M.N. Vissers®

Vascular Medicine, “Clinical Epidemiology Biostatistics and Bioinformatics, Academic Medical Center, University of
Amsterdam, *Foundation for the Identification of Persons with Inherited Hypercholesterolemia, Amsterdam, The Netherlands

Background and objective: Familial hypercholesterolemia (FH) is associated with increased
premature cardiovascular disease. The FH population has been used as a successful model for
studies into atherogenesis, in order to evaluate efficacy of novel treatment regimens. However, the
value of FH as a model has been questioned since the recent ENHANCE-trial. It is possible that
atherosclerosis of these FH patients, as assessed by carotid intima-media thickness (cIMT) in the
ENHANCE-trial, could not be reduced any further due to long-term statin exposure prior to study
initiation. To explore this, we compared the cIMT between recently diagnosed FH patients and
unaffected relatives.

Methods: We aimed to recruit 300 subjects (18-55 years) who had been tested by the Dutch genetic
cascade screening program: 150 FH mutation carriers with LDL-C>P90 and 150 unaffected relatives,
all treatment-naive at screening. A cIMT was performed within 18 months after screening. Differences
in cIMT between groups were determined by multivariate models.

Preliminary results: Hitherto, we included 140 FH patients and 135 unaffected relatives. FH patients
had higher mean LDL-C levels than the relatives at time of genetic screening (4.6 vs 3.2 mmol/L,
respectively; p< 0.001). At follow-up, 70% of the patients had initiated cholesterol-lowering medication
compared to 10% of the relatives. Median treatment duration was 7 (IQR: 6-15) months. Mean cIMT
did no longer differ between the groups (0.66 vs. 0.65 mm, respectively; p=0.5).

Conclusion: Our data suggest that carotid intima-media thickening in FH patients can be rapidly
restored to normal dimensions, as seen in unaffected relatives.
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CHARACTERIZATION OF PATIENTS WITH VERY HIGH PLASMA HDL-CHOLESTEROL, WITH AND WITHOUT
VASCULAR PATHOLOGY

Gautamn Sarwal*?, A. Al-Sarraf*, C. Taraboanta®, J. Frohlich*®

'Healthy Heart Prevention Clinic, Providence Heart+Lung Institute, Vancouver, BC, Canada, *Mayne Medical School, University
of Queensland, Brisbane, QLD, Australia, *Pathology and Laboratory Medicine, University of British Columbia, Vancouver, BC,
Canada

Background: While elevated levels of HDL-C have been accepted as antiatherogenic, very high
levels of HDL-C may not be atheroprotective as previously described. This suggests that there is a
tendency to underestimate a patients' cardiovascular risk when very high HDL-C are present. We
carried out a clinical study as opposed to a traditional epidemiological approach by phenotypin%
patients, at a lipid referral clinic within a major metropolitan hospital, with HDL-C levels > 90"
percentile.

Objective: To characterize patients with extremely high plasma levels of HDL-C.

Methods and results: Charts of 113 patients with HDL-C > 90" percentile cutoffs based on age and
gender, from the Healthy Heart Prevention Clinic at St. Paul's Hospital in Vancouver, were reviewed.
We extensively phenotyped these patients and found that most lead a healthy lifestyle (low incidence
of smoking, physical inactivity, moderate alcohol intake, infrequent obesity and a healthy diet). There
was a surprisingly low incidence of Type 2 Diabetes Mellitus - in only two of 113 patients. Despite high
levels of HDL-C, the Framingham risk score showed a spectrum of values among the patients instead
of indicating an overall low CVD risk. Moreover, 13 were previously diagnosed with CVD, one with a
positive cardiac stress test for ischemia and eight with positive ultrasound findings for carotid plague.

Conclusion: As observed in this clinical cohort, high plasma levels of HDL-C do not irrefutably protect
against the onset of CVD.
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MODERATE-SEVERE BLEEDING COMPLICATIONS AND CLINICAL OUTCOMES IN PATIENTS WITH ACUTE
CORONARY SYNDROME; AN ANALYSIS FROM SIX MIDDLE EASTERN COUNTRIES

Douraid Shakir', M. Al Mallah?, M. Zubaid®, W. Al Mahamed*, A. A. Alsheikh-Ali°, J. Al Suwaidid*

*Hamad Medical Corporation, Doha, Qatar, 2Department of Internal Medicine, Henry Ford Health System and Wayne State
University School of Medicine, Detroit, IL, USA, *HAMAD Medical Corporation Al Kabeer Hospital, Kuwait, Kuwait, “Sheisk
Khalifa Medical City, Dubai, *Sheisk Khalifa Medical City, Abu Dhabi, United Arab Emirates

Background: Little is known about the prevalence and prognostic implications of major bleeding
complications among patients admitted with acute coronary syndromes (ACS) in the Middle East. The
aim is to study the prevalence and outcome of patients with acute coronary syndrome (ACS) who
developed major bleeding complications in Middle Eastern patients.

Methods: The Gulf Registry of Acute Coronary Events (Gulf RACE) is a prospective, multi-national
registry conducted in 2007, for a 6-month period for all patients hospitalized with final diagnosis of
ACS in 65 centers in 6 adjacent Middle Eastern countries. There were no exclusion criteria. 8104
patients were stratified according to the development of major bleeding complications during the index
admission.

Results: Patients with bleeding complications when compared to those without bleeding
complications were significantly were significantly older, more likely to present with atypical chest pain
and have ST-elevation myocardial infarction. However, there were no significant differences between
the two groups in regards to gender or the presence of other cardiovascular risk factors. Patients with
bleeding complications had worse in-hospital outcomes. After adjusting for baseline characteristics,
major bleeding complication was independently associated with more than a 3-fold increase in in-
hospital mortality (OR 3.4, 1.4-8.1, p=0.0063).

Conclusion: Similar to Western studies, bleeding in the setting of ACS is a powerful and independent
predictor of poor in-hospital outcomes in patients admitted with ACS in the Middle East.
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N-TERMINAL PRO-BRAIN NATRIURETIC PEPTIDE BUT NOT HIGH-SENSITIVITY C-REACTIVE PROTEIN IS RELATED
TO SEVERITY OF CORONARY STENOSIS IN ACUTE CORONARY SYNDROME

Shijun Li, Z. Sun, J. Wang, T. Yang
Chinese PLA General Hospital, Beijing, China

Biochemical indicators of cardiac performance (e.g., B-type natriuretic peptide (BNP) and its N-
terminal fragment and inflammation (e.g., high-sensitivity C-reactive protein (hsCRP)) predict mortality
in acute coronary syndrome. However, little is known about the relationship of these factors with
severity of coronary artery stenosis in patients with acute coronary syndrome.

Methods: 381 subjects including 246 unstable angina pectoris patients, 85 myocardial infarction
patients and 50 controls were recruited and classified into three groups: normal-vessel group (50
cases), single-vessel disease group (1- vessels disease) (93 cases) and multiple-vessel disease
group (22- vessels disease) (238 cases). A selective coronary angiography was performed. Nt-
proBNP, hsCRP and blood-lipid levels were measured following hospital admission, and we still
elevated relationship of Gensini score of coronary stenosis with Nt-proBNP, hs-CRP, age, sex and
blood-lipid level.

Results: There was higher Nt-proBNP level but not hsCRP in patients with myocardial infarction than
in patients with unstable angina pectoris. The patients with multiple-vessel disease had significantly
high Nt-proBNP level but not hsCRP compared with those with single-vessel disease. Gensini score
of coronary stenosis severity was significantly higher in the patients with multiple-vessel disease or
myocardial infarction than in those with single-vessel disease or unstable angina pectoris. Further by
bivariate correlation and multivariable stepwise regression analysis, we demonstrated that Nt-proBNP
but not hsCRP level was related to Gensin score of severity of coronary artery stenosis in acute
coronary syndrome.

Conclusion: Nt-proBNP but not hsCRP level is related to severity of coronary artery stenosis in
patients in acute coronary syndrome.
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SYSTEMIC HYPOXIA PROMOTES THROMBIN GENERATION BY ENHANCING RELEASE OF MONOCYTE-DERIVED
MICROPARTICLES DURING EXERCISE

Jang-Shyan Wang

Graduate Institute of Rehabilitation Science, Chang Gung University, Tao-Yuan, Taiwan R.O.C.

Thrombin activity is critical to determining the severity of haemostatic reactions. Oxidative-low density
lipoprotein (ox-LDL) promotes the shedding of procoagulant-rich microparticles from monocytes,
thereby accelerating the pathogenesis of atherothrombosis. This study explicates the manner in which
hypoxic exercise affects monocyte-derived microparticles (MDMP) release and MDMP-mediated
thrombin generation (TG) under atherogenetic and inflammatory status. Fifteen sedentary healthy
men performed a hypoxic exercise test (50%V0O,nax for 30 min under 12%0, in air) on a bicycle
ergometer. At rest and immediately after exercise, the MDMP characteristics and dynamic TG
parameters were measured by two-color flow cytometry and calibrated, automatic thrombinography,
respectively. The results showed that both ox-LDL and lipopolysaccharide (LPS) increased the levels
of total MDMP and the tissue factor-rich and phosphatidylserine-exposed MDMP, which were
accompanied by elevated the height of thrombin peak and increased the rate of TG in the MDMP-rich
plasma (MRP). Hypoxic exercise increased total and procoagulant-rich MDMP counts and
accelerated TG in plasma, whereas MDMP-promoted peak height and rate of TG under both ox-LDL
and LPS stimulations also enhanced in response to this exercise regimen. Therefore, we conclude
that hypoxic exercise promotes atherogenetic or inflammatory factor-induced TG by increasing the
release of procoagulant-rich microparticles from monocytes.
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ASSOCIATION OF ET-1, MMP-9, AND MYELOPEROXIDASE WITH CORONARY MORPHOLOGY DETECTED BY CT
ANGIOGRAPHY IN MODERATE - HIGH RISK ASYMPTOMATIC SUBJECTS

Yishai Ben Moshe', E. Lubovich? Y. Rivlin?, I. Maor®, R. Zeina*, U. Rosenschein?, E. Goldhammer

'Cardiac Rehabilitation, *Cardiology, *Biochemistry, “Radiology, Bnai Zion Medical Center, Haifa, Israel

Objectives: To study possible association between serum ET-1, MMP- 9, and MPO and coronary
artery morphology in cardiac CT angiography (CTA) in intermediate and high risk asymptomatic
subjects.

Background: CTA has been established as an acceptable method for the diagnosis of coronary
artery disease (CAD) in symptomatic low risk, and in intermediate - high risk asymptomatic subjects.
Biomarkers like ET-1, MPO, and MMP-9 were found to be involved in the atherosclerotic plaque
development and in various clinical manifestations of CAD.

Methods: 65 asymptomatic subjects referred for the evaluation of CAD by CTA were included.
Obstructive CAD was defined when a 250 % stenosis of one or more coronary segments was found.
Plaques associated with CT Hounsfield attenuation number of = 130 were defined calcified, and 121
or less were as soft.

Results: 666 diseased segments were found, 8.6% were significant, 250%, and 91.4% were mild
<50% lesions, 76 lesions were soft plaques, 11 calcified, and 251 combined, calcified and soft
plaques. ET-1 was significantly elevated in subjects with significant obstructive disease (p=0.022),
and correlated with calcified plaque burden (r = 0.86, p=0.006). ET-1 was an independent determinant
of lesion severity (R2 = 0.124, p= 0.008). MMP-9 and MPO didt correlate with the presence of
calcified or soft plaques or with number of diseased segments.

Conclusions: ET-1 may be a marker of significant CAD and calcified plague burden in asymptomatic
subjects. The significance of MMP-9 and MPO as markers of atherosclerosis in such subjects has not
been definitely clarified.
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THE ANTI-INFLAMMATORY EFFECTS OF EXERCISE TRAINING PROMOTE ATHEROSCLEROTIC PLAQUE
STABILIZATION IN APOE-KNOCKOUT MICE WITH DIABETIC ATHEROSCLEROSIS

Nikolaos Kadoglou®, A. Kapelouzou®, P. Moustardas®, M. Katsimpoulas®, A. Giagini', E. Dede', N. Kostomitsopoulos®, C.
Liapis®, P. Karayannakos®

Center of Experimental Surgery, Biomedical Research Foundation, Academy of Athens, *Department of Vascular Surgery,
Medical School, University of Athens, Athens, Greece

Objectives: The present study investigated whether exercise training may affect atherosclerotic
plague development and composition via inflammatory-related pathways in apolipoprotein E knockout
(apoE"') mice with diabetic atherosclerosis.

Methods: A total of 45 apoE"' female mice (aged 8 weeks) were randomized to the following
equivalent (n=15) groups: A)Control, B)Sedentary, C)Exercise. High-fat, diabetogenic diet was
administered to all groups for 16 weeks. Subsequently, control mice were euthanatized, while the
sedentary and exercise group were placed on normal-diet for 6 additional weeks. Exercising mice
followed a program on a motorized-treadmill (60min/session, 5-times/week). At the end of the study,
morphometry and characteristics of atherosclerotic plaque stability were assessed in aortic sinus by
immunohistochemistry and glucose tolerance test (GTT) was performed.

Results: A considerable (p< 0.001) regression in atherosclerotic lesions was observed in the
exercise-treated group compared to control and sedentary groups, despite diabetes induction
(impaired GTT). We found macrophages, matrix metalloproteinase-3 (MMP-3), MMP-8, MMP-9 and
IL-6 concentrations to be considerably (p< 0.05) attenuated within the atherosclerotic plaques of the
exercise group. Compared to both control and sedentary groups, exercise training significantly
increased collagen (p=0.028, p=0.011, respectively), elastin (p=0.032, p=0.029, respectively), and
TIMP-2 (p=0.041, p=0.032, respectively) content in the atherosclerotic plaques. The above effects
occurred without significant changes in body-weight, lipids or glycemic control. Notably, plasma MMP-
3 and MMP-9 followed similar trends as their atherosclerotic tissue concentrations.

Conclusion: Exercise training reduced and promoted atherosclerotic lesions stability in apoE"' mice
with diabetic atherosclerosis. Those effects might be mediated by a favorable modification of
inflammatory regulators.
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ELEVATED ADVANCED GLYCOSYLATION ENDPRODUCTS (AGE) IN NON-DIABETIC SUBJECTS WITH
ATHEROSCLEROSIS

SA Bovenberg', A. Westzaan', S. Martinez-Hervas?, G.J. van de Geijn®, H. Janssen®, T.L. Njo°, R. van Mechelen®, A. Smit®,
J.W.F. Elte®, M. Castro Cabezas"

YIntern Medicin, Sint Franciscus Gasthuis, Rotterdam, The Netherlands, 2End0crinolog¥| Hospital Clinico Universitario de
Valencia, Valencia, Spain, *Clinical Chemistry, “Cardiology, Sint Franciscus Gasthuis, *Intern Medicin, Academic Medical
Center, Groningen, Rotterdam, The Netherlands

Background: Advanced glycation endproducts (AGE) have been postulated to play a role in the
generation of atherosclerosis in diabetes, but may also play a role in non-diabetic subjects. AGEs can
be measured non-invasively using their fluorescence characteristics in the skin. AGEs measured by
skin autofluorescence (AF) are both carbohydrate- and lipid-derived, so skin AF is a non-invasive
marker for both glycation and oxidative stress.

Aim: To investigate whether AGEs can differentiate between subjects with and without coronary
sclerosis but without diabetes, using skin auto-fluorescence.

Methods: Clinical data and skin auto-fluorescence were obtained in non-diabetic patients (n=22) with
coronary sclerosis (established by coronary angiography or with a history of cardiovascular disease)
and in healthy volunteers (n=74).

Results: There were no differences between patients with and without atherosclerosis with respect to
glucose. AGEs were increased in patients with coronary sclerosis (2,63 au £ 0.62) compared to
healthy volunteers (2.01 au + 0.46; P< 0.001). Correlation analysis (Spearman's rho [r]) showed that
AGEs were associated with age (r= 0.62 P< 0.01), kreatinin (r= 0.37; P< 0.01), glucose (r= 0.22; P<
0.05) and triglycerides (r= 0.23; P< 0.05). Logistic regression analysis, corrected for age, triglycerides
and glucose, showed that AGEs correlated significantly with the presence of coronary sclerosis (odds
ratio: 3.87; Cl: 1.10-13.64, P< 0.05).

Conclusion: These data show that skin auto-fluorescence is elevated in non-diabetic subjects with
coronary sclerosis, similarly to the situation in T2DM.
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OXLDL/BETA2GPI COMPLEX AS AN EARLY MARKER OF ATHEROSCLEROSIS INITIATION IN HEALTHY MIDDLE-
AGED MEN WITH ABDOMINAL OBESITY

Pavel J. Kraml®, P. Syrovatka?, J. Potockova®, M. Andél*

2nd Dept. of Internal Medicine, 3rd Faculty of Medicine, Charles University, *Clinic of Cardiology, Institut of Clinical and
Experimental Medicine, Prague, Czech Republic

Rationale: Plasma concentrations of oxLDL/beta2GPl complex are traditionally associated with
autoimmune diseases, e.g. SLE, antiphospholid syndrome. Recently, its increased concentrations
have been observed in patients with T2DM, cardiovascular diseases (CVD, PVD) and renal failure. It
has been proposed that oxLDL/beta2GPI complex represents a link between oxidative stress,
inflammation and atherosclerosis.

Objective: To determine whether oxLDL/beta2GPI plasma levels reflect insulin resistance,
inflammation and markers of endothelial damage in middle-aged men of primary prevention with
abdominal obesity.

Methods: Using the IDF metabolic syndrom criteria (waist circumference > 94 cm), 72 healthy
primary prevention men were divided into obese and non-obese subgroups (41 obese men, mean
age 51.5+-7.80 years vs. 31 non-obese men; mean age 41.6+-9.37 years; p>0.05). All subjects
underwent general physical examination, anthropometric measurement, carotid sonography and
venous blood was taken for basic biochemical tests, plasma lipids, immunokines and markers of
inflammation, adipocytokines, markers of oxidative stress and endothelial dysfunction.

Results: When compared with controls, the subgroup of obese men had significantly higher values of
oxLDL/beta2GPIl, oxLDL and AOPP (all p< 0.01), however in regression analysis only
oxLDL/beta2GPI correlated with the immunokine- IL-8 and endothelial dysfunction marker-PAl-I (both
p< 0.01). Multiple regression analysis revealed that the correlation of oxLDL/beta2GPI with PAI-|
remained significant independently of triglycerides, BMI and WHR.

Conclusion: In early-stage of insulin resistance, plasma concentration of the oxLDL/beta2GPI
complex reflects both inflammation and endothelial dysfunction.

Increased oxLDL/beta2GPI may thus serve as a marker of atherosclerosis initiation on the
endothelium level.

Supported by MSM0021620814.
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AN ERYTHROPOIETIN RECEPTOR (EPOR) IN HUMAN ADIPOSE TISSUE (AT)
Kristina Moller?, E. Piella?, P. Algenstaedt?, D.E. Miiller-Wiefel*

'Pediatric Nephrology, Children's Hospital of the Universitiy of Hamburg, 2Endocrinology, Medical Clinic of the Universitiy of
Hamburg, Hamburg, Germany

AT is an endocrine organ - secreting inflammatoric and antiinflammatoric adipocytokines playing an
important role in the development of atherosclerosis. However, few is known about the regulation of
the expression of adipocyte derived products. The observation that renal patients under therapy with
an erythropoietin stimulation factor (ESF) have higher serum-adiponectine concentrations than those
without therapy leads to the hypothesis that there might be a tissue specific EPOR in AT. We
investigated the expression of an EPOR in human AT under the influence of ESF. AT of patients was
harvested during an elective surgery. Probes were incubated with ESF vs simple culture medium. The
m-RNA of the adipocytes was isolated, a relative quantification by real-time PCR and the sequencing
of all three domains of the EPOR was performed. The EPOR and the phosphorylation of Stat5 and
Jak2 on protein level were examined by Western blot technique. The expression of an EPOR on RNA
and protein level could be demonstrated in AT. After stimulation with ESF there was an increase of
MRNA-expression of the EPOR and an increase of the expression of phosphorylated Jak2 and Statb.
Data show for the first time an expression of an EPOR in human AT and its regulation by ESF.
Therefore a direct influence of ESF on the regulation of the expression of adipocytokines in human AT
can be assumed. The EPOR could be an important factor in the regulation of the endocrine functions
of AT and might play a protective role in the development of atherosclerosis.
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VARIANT IN KIF6 PREDICTS CORONARY EVENTS AND EVENT REDUCTION FROM STATIN THERAPY: CARE,
WOSCOPS, PROSPER AND PROVE IT-TIMI 22 STUDIES

Olga lakoubova

Cardiovascular Diseases, Celera, Alameda, CA, USA

Aims: To identify and validate genetic variants associated with risk for coronary events and
differential response to statin therapy, we investigate the association between a 719Arg variant of
kinesin family member 6 (encoded by the gene KIF6) and coronary events in placebo groups of
CARE and WOSCOPS and response to statin therapy in the CARE, WOSCOPS, PROSPER and
PROVE IT-TIMI 22 trials.

Results: In placebo-treated patients, carriers of the KIF6 719Arg allele (59% of population) had a
hazard ratio of 1.50 (95%CI 1.05 - 2.15) in CARE, an odds ratio of 1.55 (95%CI 1.14 - 2.09) in
WOSCOPS, and a hazard ratio of 1.28 (95%CI 0.98 - 1.69) in PROSPER patients with prior vascular
disease. Among 719Arg carriers, the absolute risk reduction from pravastatin therapy was 4.9%
(95%CI 1.8 - 8.0) in CARE, 5.5% (95%CI 3.5 - 7.5) in WOSCOPS, and 6.3% (95%CI 2.5% - 10.0%) in
PROSPER patients with prior vascular disease. In contrast, no significant risk reduction was observed
among noncarriers in any of these studies. In PROVE IT-TIMI 22, benefit from high-dose, compared
with standard-dose, statin therapy was significantly greater in carriers (p=0.018 for interaction
between 719Arg carrier status and treatment) with an absolute risk reduction of 10.0% (95%CI 4.9% -
15.0%) in carriers versus 0.8% in noncarriers.

In conclusion, we have idenified a KIF6 719Arg variant that predicts risk of coronary events and event
reduction during pravastatin therapy. In addition, carriers also received significantly greater benefit
(event reduction) from high-dose statin therapy than noncarriers received.
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HOMOCYSTEINE AS A CARDIOVASCULAR RISK MARKER IN POLYCYSTIC OVARY SYNDROME
Aleksandra Atanasova’, G. Dimitrov', S. Biljali®

*University Clinic for Gynecology and Obstetric, ?Institute for Clinical Chemistry, Skopje, FYR Macedonia

Polycystic ovary syndrome (PCOS) is a condition characterized by oligomenorhea and androgen
excess, affects 6-10% of the women in reproductive period. Although the pathogenesis is still
uncertain, many studies suggest that PCOS may increase risk for several conditions including insulin
resistance, type 2 diabetes, dyslipidemia, hypertension, cardiovascular risk. Woman with PCOS would
be expected to be at significantly increased risk for atherosclerotic disease. Hyperhomocysteinemia
has been shown as independent predictor of cardiovascular mortality 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. Thirty two patients (age, 23, 5 + 5.5) with PCOS and twenty
five (age, 25.5+ 4.3) healthy woman were involved in the study. 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 (10.2+ 2.9 vs. 7.0£1.5) in PCOS and normal group respectively (p<
0.05). 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 increased
concentrations of tHcy has been shown as an independent risk factor for cardiovascular alterations, it
is essential that in this group of woman are taken measures for early prevention.
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INFLUENCE OF ARTERIAL STIFFNESS, BODY CONSISTENCY AND SECONDHAND SMOKE EXPOSURE ON CHRONIC
VALVE DISEASE AND MYOCARDIAL INFARCTION

Adam Domonkos Tarnoki', D.L. Tarnoki®, Z. Garami?, G. Veress®

'Department of Radiology and Oncotherapy, Semmelweis University, Budapest, Hungary, *Methodist Hospital DeBakey Heart
and Vascular Center, Houston, TX, USA, *State Hospital of Cardiology, Balatonfured, Hungary

Objective: Pulse Wave Velocity (PWVao) and Augmentation Index (Alxbra) are associated with the
structural changes of arteriosclerosis but never investigated between the two subject groups.

Aim: To determine the arterial stiffness, body consistency and secondhand smoke (SHS) exposure
among patients suffering from chronic valve disease (CVD) and myocardial infarction (Ml).

Methods: 138 patients were examined (97 Ml and 41 CVD) by TensioMed Arteriograph, OMRON
BF500 body consistency monitor (via bioimpendance analysis) and a detailed questionnaire.

Results: Higher Aixbra was found in MI group (0,85+25,5 vs. -2,9+31%). PWVao was higher in CVD
group (12+3,2 vs. 11,2+2.,5 m/s). PWVao and Aixbra worsen by aging in both groups. Ml group had
higher peripherial blood pressure (138/77 vs. 132/74 Hgmm), SBPao (137,7+22,5 vs. 130,3+19,3
Hgmm), MAP (97,6+11,6 vs. 93,1949,2 Hgmm), decreased DRA (39,64+11,2 vs. 43,87+15,8) and
DAl (46,4+9,7 vs. 52+7%), respectively. Higher BMI (29,19+4,6 vs. 27,54+3,7 kg/mz), body fat%
(32,49+10,8 vs. 30,68+10,2%), visceral fat (12,3+4,3 vs. 10,41+3,9), smoking rate (52,6 vs. 46,3%)
and duration (26,6 vs. 22,3 years), significant higher home, workplace and other SHS exposure (1,27
vs 0,45, 1,47 vs 1,03, 0,45 vs 0,27 hours/day) were present in Ml group.

Conclusions: Increased and abnormal arterial stiffnesses were found in both groups indicating
presence of atherosclerosis. Adverse body consistency (higher body fat% and visceral fat) and higher
SHS exposure indicate an increased risk of MI.
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CARDIOPROTECTIVE EFFECT OF RED WINE
Aleksandra Novakovic®, L. Gojkovic Bukarica®, D. Nezic®, M. Peric®, V. Kanjuh*

'Dept. of Pharmacology, Faculty of Pharmacy, 2Dept. of Pharmacology, School of Medicine, ®Institute of Cardiovascular
Diseases “Dedinje”, “Academy of Sciences and Arts, Belgrade, Serbia

The lower incidence of coronary artery disease in the Soutern French and other Mediterranean
populations, despite a diet rich in saturated fat and high smoking habits (the so-called French
paradox), has been atributed to the prolonged and moderate red wine consumption by these
population. It is considered that resveratrol, as a polyphenol, is presented in red wine in significant
amounts, and partly responsible for cardiovascular benefits associated with wine consumption. The
mechanism of cardiovascular benefits probably includes vasorelaxation, antioxidant and anti-platelet
effects of resveratrol. The mechanisms by which resveratrol causes vasodilatation are uncertain.

Aim: The aim of this study was to investigate the mechanism (s) of resveratrol-induced vasorelaxation
in human internal mammary artery (HIMA) with endothelium and without endothelium.

Methods: HIMA were precontracted with phenylephrine (10 mM).

Results: Resveratrol induced a concentration-dependent relaxation of the rings with endothelium and
without endothelium. Highly selective blocker of ATP-sensitive K* channels, glibenclamide as well as
nonselective blockers of Ca-sensitive K* channels, tetraethylammonium did not block resveratrol-
induced relaxation of HIMA rings. Charybdotoxin, a blocker of calcium-sensitive K" channels did not
affect the resveratrol-induced relaxation. 4-Aminopyridine, non selective blocker of voltage-gated K"
(Ky) channels, and margatoxin that inhibits Ky1 channels abolished relaxation of HIMA rings induced
by resveratrol.

Conclusions: In conclusion, we have shown that resveratrol can induce relaxation of HIMA with
endothelium and without endothelium It seems that 4-aminopyridine- and margatoxin-sensitive K"
channels located in vascular smooth muscle mediated relaxation of HIMA produced by resveratrol.



Poster Session

MATRIX METALLOPROTEINASE-9 (MMP-9), ITS TISSUE INHIBITOR TIMP-1 AND NEUTROPHIL GELATINASE-
ASSOCIATED LIPOCALIN AS NEW ATHEROSCLEROSIS MARKERS IN CHRONICALLY DIALYZED PATIENTS

Kinga Musial, D. Zwolinska

Department of Pediatric Nephrology, Wroclaw Medical University, Wroclaw, Poland

Background: Patients on chronic dialysis are prone to cardiovascular complications, being the first
cause of morbidity and mortality. The MMP/TIMP proteolytic system may play an essential role in
atherosclerosis, but the data concerning such influence in dialyzed patients are scarce.

The aim of study was to assess concentrations of MMP-9 (gelatinase B) with anti-atherogenic
activity, its specific inhibitor TIMP-1 and NGAL, preventing MMP-9 degradation by forming a dimer, in
children and young adults on automated peritoneal dialysis (APD) and on hemodialysis (HD).

Material and methods: 22 children on APD, 17 patients on HD and 23 controls were examined.
Serum concentrations of MMP-9, TIMP-1 and NGAL were assessed by ELISA. Serum CHOL, HDL-
CHOL, LDL-CHOL, TGL and hsCRP were also evaluated.

Results: Median values of MMP-9, TIMP-1, NGAL and MMP-9/NGAL ratio were significantly elevated
in all dialyzed children vs. controls and were higher in HD than in APD. TIMP-1 values in HD
exceeded 3 times those in APD. Consequently, the MMP-9/TIMP-1 ratio, although increased in APD
(p< 0.00001) and HD (p< 0.01), was higher in APD than in HD (p< 0.00001). MMP-9 correlated with
TGL in HD, TIMP-1 - with HDL-CHOL in HD and with hsCRP in APD. NGAL correlated with CHOL,
HDL-CHOL and hsCRP in APD.

Conclusions: Our results suggest the dysfunction of MMP/TIMP system in children on dialysis, with
APD being less atherogenic than HD. Correlations with lipid profile and hsCRP may suggest the role
of MMP-9, TIMP-1 and NGAL as new markers of atherosclerosis in the examined population.
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THE TREATMENT OF COLESTERYL STORAGE DISEASE (CESD) BY EZETIMIBE MONOTHERAPY
Francesca Abello®, O. Guardamagna®, V. Baracco®, R. Bonardi?

'Department of Pediatrics, 2Department of Gastroenterology, University of Turin, Turin, Italy

Objective: CESD is a rare lysosomal disorder affecting intrahepatic colesterol hydrolysis lacking a
specific treatment. Ezetimibe, a cholesterol absorption inhibitor, should represent an option never
delivered as monotherapy.

Methods: A 15 yrs old male patient affected by CESD, diagnosed on the basis of liver steato-fibrosis
and LIPA gene mutation, was treated with 10 mg/die for 2 yrs. Biochemical parameters were checked
at basal time,6 months,1, 2 yrs since starting therapy. Liver enzymes, lipid profile were tested by
standard methods. Inflammatory markers of lipid peroxidation interleukins 1beta (IL13) and 6 (IL6)
were evaluated using western blot analyses. Tranforming growth factor-betal (Tgf-betal), choosen as
hepatic fibrosis parameter was evaluated by elisa kit. The serum protein adducts Malonaldehyde
(MDA) and 4-hydroxynonenal (HNE) were analyzed to test the oxidative damage. Liver elastograpy
employed to test liver fibrosis.

Results: Liver enzymes normalized by 6 months of therapy; total cholesterol and LDL-C decreased
by 30% and 25 % respectively at the same time. IL1 and IL6 decreased after one year of treatment.
As well the oxidative markers malonaldehyde (MDA) and 4-hydroxynonenal (HNE) resulted 4,3 + 0.3
and 6.9+ 0.7 AFU/mg protein in basal condition and 3.8+0.5 and 5.1+0.5 AFU/mgprotein after 1 yr
treatment, so showing a normal value. Tgf-betal did not change in agreement with unchanged
elastografic fibrosis.

Conclusion: Emphasis for CESD will lead to the disorder being recognized and correctly treated.
Present results underline the well tolerated successful outcome reached by ezetimibe monotherapy in
reducing lipoprotein levels, normalizing transaminases, cytokines and oxidative stress parameters.
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INFLUENCE OF PHYSICAL TRAININGS ON BLOOD OXYGEN TRANSPORT INDICES AND ENDOTHELIAL FUNCTION IN
PATIENTS WITH STABLE ANGINA

Liudmila Yankovskaya

Grodno State Medical University, Grodno, Belarus

The aim of our study was to assess the efficiency of the medicinal treatment and bicycle trainings (BT)
in patients with stable angina class Il as for the indices of blood oxygen transport (BOT) and
endothelial function. Group A included 16 patients which were treated with medicines. Group B
included 10 patients which were treated with the same medicines plus BT for 14 days. BOT indices
(p0O2, pCO2, pH, Hb, metHb) were measured using micro-gas analyzer. The hemoglobin-oxygen
affinity was determined according to the p50 index. Endothelium dependent vasodilatation (EDV) was
measured by plethysmography. Plasma nitrite/nitrate level (NOx) was determined using Griess
method.

Results: Maximally tolerated load increased only in group B by 27,8% (p< 0,05). The number of
metabolic units also increased and was 7,80+0,47, which indicated improved assimilation of oxygen
by tissues. «Double product», indirectly characterizing assimilation of oxygen by myocardium,
increased by 12,3% (p< 0,05) in group B and did not change in group A. Indices of BOT did not
change, p50 increased in group A after treatment. In group B pO2 after treatment was 13,4% (p<
0,05) higher than in group A. pH increased to 7,334+0,009 units, p50 increased by 3,1% (p< 0,05). In
group A EDV became 14,04+1,23% (p< 0,001). In group B EDV became 17,70+1,73% (p< 0,001) and
was 26% higher, than in group A. NOx increased (p< 0,05) only in group B and was 21,81+1,09
pmol/l.

Conclusion: BT improves more effectively oxygen supply of tissues and endothelial function as
compared to medicinal treatment alone in patients with stable angina.
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LIPO-RETRO-D-PEPTIDES: NEXT GENERATION OF THE HIGHMOST SELECTIVE THROMBIN INHIBITORS
Alexey Poyarkov, S. Poyarkova

Protein Chemistry Department, Institute of Bioorganic Chemistry and Petrochemistry of the Ukrainian National Academy of
Sciences, Kyiv, Ukraine

The research is devoted to the investigation of structure-activity relationship (SAR) of novel inhibitors
with a main target of the blood coagulation system enzyme - thrombin.

Chemical modification of the main retro-D-peptide sequence - D-Arg-D-Phe- by different aromatic,
heterocyclic and aliphatic moieties led to discovery of lipo-retro-D-peptides - highmost selective
thrombin inhibitors. Modification of the retro-D-peptide sequence - D-Arg-D-Phe- by fatty acids
residues provided compounds which inhibit thrombin in the range of Ki from 2 to 0,1 uM and with
selectivity of 200-6000 against trypsin.

It has been proved that the well-known surfactant LAE (Na-Lauroyl arginine ethyl ester) is a
competitive reversible thrombin inhibitor. It has been shown that LAE inhibits thrombin activity almost
20 times stronger than trypsin (Ki=18,9 uM). At the same time LAE is hydrolyzed by thrombin at pH
8,5 (kcat = 3,6 c-1) and trypsin (kcat=56 c-1) at the same pH. The LAE ability to activate plasmin at
the same range of thrombin inhibition concentration deserves special attention.

These findings establish an important role of fatty moiety in structure of inhibitors in preferential
selective binding and inhibition of thrombin active side.

Features of ion formation under the influence of laser emission under the conditions of MALDI-TOF
mass spectrometry in the glycosylated protein thrombin and the related proteases trypsin and
chymotrypsin were studied for the first time. In addition, the attempt to investigate features of
thrombin-inhibitor interactions with MALDI TOF MS was made.
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DETERMINATION OF THE PROOXIDANT-ANTIOXIDANT BALANCE IN PATIENTS WITH CHRONIC RENAL
INSUFFICIENCY AND IN RENAL TRANSPLANT PATIENTS

Vera Markovic, T. Gojkovic, M. Kostic

University of Belgrade, Belgrade, Serbia

Introduction: Several studies results indicate that oxidative stress might contribute to renal disease
development.

The aim of study: Determination of prooxidant-antioxidant balance(PAB) in patients with chronic
renal insufficiency(HRI) and in renal transplant patients in purpose of identifying oxidative stress as
risk factor in renal disease development.

Methods and material: Thirty-eight patients (12 patients with HRI and 26 renal transplant patients)
and fifty healthy volunteers were chosen for this study. PAB, as indicator of oxidative stress state, was
determined in plasma using spectrophotometric method. The absorbance of coloured compound, that
is a product of reaction between 3,3',5,5'-tetramethylbenzidine and hydrogen-peroxide, was read at
450nm. The results are expressed in HKU.

Results: The results of this study indicate significant decreasing in anti-oxidative parameter values
(enzyme SOD and SH-groups) of renal patients in comparison to control group, while the control
group stated higher activity of antioxidative enzyme PONL1. Increased values of SH-groups and
decreased level of O,” in patients with HBI indicate better antioxidative state in comparison to renal
transplant patients.

Significant increase of the PAB value was observed in renal patients in comparison to control group,
but there was no significant difference betwen the two groups of patiens. In control group, positive
corelation was found between PAB and leucocytes and negative corelation with enzym paraoxonase.
Positive corelation between PAB and DZO in patients group probably represents a compensatory
organism response.

Conclusion: Measuring PAB might be useful for evaluation of oxidative stress state in patients with
renal function failure.
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PROINFLAMMATORY CIRCULATING FACTORS IN NON-ALCOHOLIC FATTY LIVER DISEASE ASSOCIATED TO
METABOLIC SYNDROME

Diego Lucero®, V. Zago', G. Lépez', V. Miksztowicz®, H. Fainboim?, M. Graffigna®, L. Gémez Rosso*, G. Berg", R. Wikinski*, F.
Brites’, L. Schreier’

!Lipids and Lipoproteins Laboratory, Clinical Biochemistry Depart.-INFIBIOC Research Institute, University of Buenos Aires,
“Hepatology Service, Mufiiz Hospital, >Endocrinology Division, Durand Hospital, Buenos Aires, Argentina

Non-alcoholic fatty liver (NAFL) is another component of the metabolic syndrome (MS) that it might be
associated with alterations in proinflammatory factors which would contribute to cardiovascular
disease risk. Our aim was to measure circulating inflammatory markers in NAFL associated to MS.
We studied 68 patients with MS (ATP Ill). Abdominal ultrasonographies were performed by a single
operator, and patients were divided into two groups according to the presence (A) or the absence (B)
of NAFL. Blood was drawn after 12 hour fasting. Lipid profile and the levels of free fatty acids (FFA),
adiponectin, TNF-a, CRPhs, VCAM-1 and ICAM-1 were measured in serum. Triglycerides and FFA
were higher in A (p< 0.05). There were no differences in TNF-a, VCAM-1 and ICAM-1 between
groups. Adiponectin presented a significant reduction in A (mediazSD: 6.7+2.4 vs 9.0+6.2 pg/ml;
p=0.04) independently of HOMA-IR, while CRPhs was higher (median, range: 2.2, 0.3-9.3 vs 1.2, 0.1-
3.7 mg/l, p< 0.02) and correlated with all the inflammatory markers: TNF-a (r=0.34, p< 0.02), VCAM-1
(r=0.29; p< 0.03), ICAM-1 (r=0.56; p< 0.01), adiponectin (r=-0.34; p=0.04) and FFA (r=0.35; p< 0.05).
Also, opposite correlations were observed between FFA and TNF-a (r=0.36; p< 0.04) and between
FFA and adiponectin (r=-0.40; p< 0.03) even after adjusting by insulin-resistance factors. The
increase in FFA influx from adipose tissue to the liver is closely linked to an inflammatory state. NAFL
would constitute a low chronic inflammatory condition, represented in plasma by higher CRPhs levels
and lower adiponectin concentration, independent of the presence of insulin resistance.
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PARAMETERS OF OXIDATIVE STRESS AND ANTIOXIDATIVE PROTECTION IN PLASMA OF FANCONI ANEMIA
PATIENTS

Jelena Joksic

Medical Biochemistry, Faculty of Pharmacy, Belgrade, Serbia

Introduction: Fanconi anemia is an autosomal-recessive disease characterized by genome
instability, increased sensitivity to ROS, significant telomere shortening, progressive pancytopenia.

The role of plasma SOD out competes damaging reactions of superoxide, thus protecting the cell from
superoxide toxicity. An important role of SOD-3 recently established is slowing telomere shortening in
every cell division.

Aim: Establishing activity of plasma SOD, level of prooxidative processes, and the relationship
between these parameters and pathogenesis of the disease.

Material and methods: The research focused on 84 healthy individuals (61 children and 23 adults)
10 FA patients (children with disease) and 11 parents. Heparinized plasma as sample was used. SOD
activity was determined by original method by Mirsa and Fridovich, which is based on SOD's ability to
inhibit adrenalin autooxidation in alkaline environment. The level of prooxidative-antioxidative balance
(PAB) was determined by method which uses 3,3',5,5' thetrametilbensidine reagent, and measures
the concentration of H,O, in antioxidative environment.

Results: Statistical analysis of obtained results pointed out significant decrease of SOD-3 activity, in
FA patients (ap,c=26+22kU/L) and their parents (a,=27+23 kU/L) compared to controls (ay,;=108+36
KUI/L; axgq=133 +30 kU/L) p< 0.001. There was no significant difference between FA patients and their
parents. The levels of PAB in FA patients and their parents were significantly increased, p=0.05
(Cig=343+200 HKU vs. C,;=467+84 HKU; Cyyq=372+197 HKU vs. C,,;=593+247 HKU).

Conclusion: Decreased plasma SOD activity in FA patients and their parents indicate strong
influence of mitochondrial inheritance, and could be related to accelerated telomere shortening, and
therefore decreased bone marrow cell-life.
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ACUTE DECREASE OF ANTI-HEAT SHOCK PROTEIN 27 AND ACUTE INCREASE OF HIGH SENSITIVE C-REACTIVE
PROTEIN AFTER PERCUTANEOUS CORONARY INTERVENTION

Majid Ghayour-Mobarhan®, M. Mouhebati?, H. Falsoleiman? S. Tavallei*, R. Paydar®, H. Pourghadamyari®, G. Ferns®

'Cardiovascular Research Center and Nutrition and Biochemistry, 2Cardiovascular Research Center, Mashhad University of
Medical Sciences, Mashhad, Iran, *University of Keele, Staffordshire, UK

Objective: According to new findings about anti-heat shock protein (HSP) 27 as a novel risk factor for
atherosclerosis, we aimed to evaluate anti- HSP 27 antibody titers and high-sensitive C-reactive
protein (hs-CRP) in patients undergoing percutaneous intervention (PCI) before and after the
procedure.

Method: Blood samples were collected from all subjects 24 hours before and 24 h after PCI. Anti-
Hsp27 1gG titers were determined using an in-house enzyme-linked immunoasorbent assay (ELISA)
and hs-CRP was measured by a PEG-enhanced immunoturbidimetry method with an Alycon
analyzer.

Results: Median anti-HSP27 antibody levels for patients (n=145) before PCl were 0.29 (0.22-0.46)
and after PCI 0.24 (0.17-0.38), which were significantly decreased after PCI (P < 0.001). Moreover,
hs-CRP levels were increased significantly from before PCI 2.37 (1.23-7.32) to 61.54 (10.33-82.11)
after PCI, respectively (P < 0.001). The comparison of anti-HSP27 antibody and hs-CRP levels
between those patients that drug-eluting stents were implanted for them and those that bare-metal
stent were used showed no significant difference after PCI (P>0.05). In these patients, antibody titers
to HSP27 levels were not correlated with clinical and biochemical parameters (P < 0.05).

Conclusion: Severe increase of hs-CRP and decrease of anti-HSP27 after PCI proved the acute
augmentation of inflammatory process after PCI which is a proatherosclerotic and restenotic factor.
Suggesting, that anti-inflammatory medications including statins and aspirin might be a useful
defensive approach.

Keywords: Heat shock protein, antibody, Percutaneous intervention.
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HAEMODYNAMIC EFFECTS OF LACTOTRIPEPTIDES FROM CASEIN HYDROLYSATE IN MEDITERRANEAN HEALTHY
SUBJECTS: A RANDOMIZED, DOUBLE-BLIND, CROSS-OVER TRIAL

A. Cicero, Martina Rosticci, M. Veronesi, S. Bacchelli, E. Strocchi, E. Grandi, C. Borghi

Internal Medicine, Aging and Kidney Disease Dept., University of Bologna, Bologna, Italy

Background: Contrasting data partially support the antihypertensive efficacy of lle-Pro-Pro / Val-Pro-
Pro lactotripeptides derived from casein hydrolysate.

Aim: We carried out a randomized, double-blind, cross-over clinical study to investigate the
antihypertensive efficacy of a short-term treatment with lactotripeptides in 55 subjects with normal or
high-normal blood pressure (BP), in term of reduction of 24 hour ambulatory blood pressure
measurement (ABPM), and plasma renin activity.

Methods: After 4 weeks of dietary stabilization, patients were allocated to treatment with a fruit juice
added with 3 mg lactotripeptides or placebo. After a 4 week wash-out period, they were then assigned
to the alternative treatment for further 4 weeks.

Results: No significant change in body weight, BMI and waist circumference was observed in both
treatment group. Overall no significant difference has been observed in office systolic, diastolic and
pulse pressure when comparing baseline data with those post-treatment. Repeating the analysis by
basal BP level, a mild but significant reduction in SBP (-1.7+2.3 mmHg; p=0.002) has been observed
only in subjects with high-normal BP after treatment with lactotripeptides. As it regards 24h BP
measurement, after lactotripeptides treatment only, the subjects experienced a significant reduction in
diurnal DBP (-1.6£5.4 mmHg, p=0.042), in diurnal MBP (-2.1+5.9 mmHg, p=0.19), in 24-hour (-
5.4+14.2 mmHg, p=0.011) and diurnal (-7.1+19.2 mmHg, p=0.014) DBP value measurements over
the normal. No modification has been observed as it regards plasma renin activity and
aldosteronemia.

Conclusion: Diurnal DBP is significantly reduced by a lactrotripeptides supplementation in untreated
Mediterranean subjects with normal or high-normal blood pressure.
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EFFECT OF HYPERCHOLESTEROLEMIA AND TREATMENT WITH STATINS ON THE ANTIHYPERTENSIVE EFFICACY
TO OLMESARTAN AND AMLODIPINE: A RETROSPECTIVE CLINICAL TRIAL

Fabrizio Imola, A. Cicero, M. Veronesi, E. Strocchi, E. Tartagni, C. Borghi

Internal Medicine, Aging and Kidney Disease Dept., University of Bologna, Bologna, Italy

Background: Preclinical and epidemiological suggest that hypercholesterolemia could influence the
antihypertensive efficacy of drug acting on the renin-angiotensin-aldosteron system (RAAS) or on
other targets.

Aim: To retrospectively evaluate if the normalization of cholesterolemia by statin treatment is
associated to a different antihypertensive answer to angiotensin 1 (AT1) receptor antagonists or
calcium antagonists.

Methods: We retrospectively evaluated the pressure control of 42 patients preliminarily treated with
AHA step 2 diet and Olmesartan 20 mg (N. 21) or Amlodipine 5 mg (N. 21), and after 6 weeks with
Rosuvastatin 20 mg. We selected those patients either affected by first degree hypertension and
polygenic hypercholesterolemia, untreated for both cardiovascular disease risk factors, and in primary
prevention for cardiovascular disease.

Results: At the baseline the patients were comparable as it regards their blood pressure level and
their LDL-cholesterolemia. After the first period of treatment, Olmesartan 20 mg treated patients
experienced a more relevant blood pressure decrease than Amlodipine 5 mg treated ones (SBP: -
15+4 mmHg vs. -10+£5 mmHg, p=0.013; DBP: -12+5 mmHg vs. -7+4 mmHg, p=0.048). However, after
cholesterolemia optimization by statin treatment the previously observed difference in efficacy of the
two antihypertensive drugs disappeared.

Conclusion: Our preliminary and retrospective study support the hypothesis that
hypercholesterolemia induce up-regulation of AT1- receptor, so increasing the antihypertensive
efficacy of AT1 receptor blockers. A prospective double-blind, randomized clinical trial is starting in
our centre to confirm or less this preliminary observation.
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MOBILIZATION OF CD133+ PROGENITOR CELLS AND ITS CORRELATION TO INTERLEUKIN-8 IN ACUTE CEREBRAL
INFARCTION

Daniela Franz', D. Sepp’, I. Ott?, P. Zepper', S. Sadikovic', R. Feurer?, L. Esposito*, B. Hemmer*, H. Poppert’

*Neurology, “Cardiology, Technische Universitaet Muenchen, Munich, Germany

Background: Progenitor cells (PCs) support the regeneration process in tissue affected by ischemia
by stimulating neovascularisation and reendothelialisation. Interleukin(ll-)8 acts as a chemoattractant
in inflammatory processes and represents a potent pro-angiogenic factor. Results of an earlier study
of our research group suggested that serum levels of II-8 are associated with the number of circulating
PCs in acute myocardial infarction. In this study we aimed to evaluate an interaction between
inflammatory response and the mobilization of PCs in acute cerebral infarction.

Methods: 39 patients with radiologically proven acute cerebral infarction were included. The number
of circulating CD133+PCs in peripheral venous blood was analyzed by flow cytometry. Levels of II-8
were measured with cytometric bead array-kits. Blood samples were taken within 24 hours after
symptom onset as well as on day 5 and 7.

Results: Numbers of CD133+PCs were elevated on day 5 and day 7 (median[range] 0,32[0-2]cells/pl;
0,29[0-2]cells/pl) compared to the initial value (median[range] 0,12[0-2]cells/ul). On day 7 serum
levels of 1I-8 (median[range] 12,3[0-60,4]pg/ml) correlated significantly with the number of
CD133+PCs (r=0,342, p=0,03). Serum levels of I-8 at admittance and on day 5 (median[range]
14,9[0-126,3]pg/ml; 12,1[0-91,1]pg/ml) showed no significant correlation to CD133+PCs.

Discussion: This study showed a mobilization of CD133+PCs after cerebral infarction and an
association between the number of circulating CD133+PCs and 1I-8. Hence it can be speculated that
II-8 contributes to the progenitor cell mobilization after acute cerebral infarction. This could represent a
potential beneficial effect of the inflammatory reaction after stroke.



Poster Session

ARTERIAL STIFFNESS IN PAROXYSMAL ATRIAL FIBRILLATION: RELATIONSHIP WITH MICRO- AND
MACROVASCULAR ENDOTHELIAL DYSFUNCTION AND CARDIOVASCULAR DISEASE

Suresh Krishnamoorty, C. Khoo, H.S. Lim, G.Y. Lip

University Department of Medicine Centre for Cardiovascular Sciences, City Hospital, Birmingham, UK

Background: Increased pulse pressure (PP, surrogate of arterial stiffness) is associated with atrial
fibrillation. It is not clear if arterial stiffness is

(i) mediated by micro- and macro-vascular endothelial dysfunction (ED) and
(ii) related to co-existent cardiovascular risk factors.

Methods: We studied 42 patients with paroxysmal atrial fibrillation (PAF), 45 hypertensives and 45
healthy controls. Macrovascular ED was measured by the change in aortic augmentation index (Alx),
using carotid artery applanation tonometry in response to inhaled salbutamol and sublingual glyceryl
trinitrate. Microvascular ED was measured by cutaneous laser Doppler flowmetry (LDF) in response
to acetylcholine (Ach, endothelium-dependent) and sodium nitroprusside (endothelium-independent).
Arterial stiffness was measured using carotid-femoral pulse wave velocity (PWV). 'Reservoir pressure'
(Pr, derived from MATLAB algorithm) describes aortic ‘cushioning’ properties.

Results: At baseline, PP, PWV, Pr and Alx were significantly higher in patients with PAF and
hypertension compared to healthy subjects, but not between the patient groups.

Healthy Disease PAF p
(n=45) controls (n=42)
(n=45)
Age (in years) 56 (10) 57.(8) 59 (13) 0.34
Males (1) 25 35 29 0.12
SBP (mm of Hg) 126 (9) 132 (16)* 136 (15)* 0.004
PP (mm of Hg) 48 (8) 53 (15)* 59 (12)* 0.001
Alx Baseline 28 (22-37) 34 (25-42)* 39 (31-42)* [ 0.01
%A AIx Salbutamol 30 (15-44) 16 (6-30)* 10 (6-27)* 0.001
PWV (nv's) 5.8(0.9) 6.4 (1.1)* 6.4 (1.5)* 0.03
% ALDF Ach 125 74 95 0.01
(99-138) 41-108)* (61-115)*
% ALDF SNP 95 67 83 0.01
(65-120) (43-949)* (55-122)*
Reservoir pressure 122 (14) 129 (15)* 129 (12)* 0.03

[Table 1]

Similarly, the change in Alx with salbutamol (%AAIx) and ACh-induced changes in LDF were
significantly lower in patients with PAF and hypertension compared to healthy subjects, but no
differences seen between disease groups. PWV correlated with changes in Alx (r=-0.186, p=0.03),
LDF (r=-0.249, p=0.01) and age (r=0.404, p< 0.01). Pr correlated with PWV (r=0.367, p< 0.01) and
age (r=0.209, p=0.03) but not to changes in Alx and LDF.

Conclusion: Arterial stiffness (PWV) in patients with PAF is mediated by macro- and microvascular
ED, however these changes in ED are related to co-existent risk factors rather than the arrhythmia per
se.
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VITAMIN K2 SUPPLEMENTATION REDUCES THE ELEVATED INACTIVE FORM OF THE CALCIFICATION INHIBITOR
MATRIX GLA PROTEIN IN HEMODIALYSIS PATIENTS

Thilo Krueger', R. Westenfeld?, G. Schlieper’, E. Cranenburg®, S. Heidenreich?, S. Holzmann®, C. Vermeer®, M. Ketteler®, J.
Floege', L. Schurgers®

!Division of Nephrology and Clinical Immunology, University Clinic of the RWTH Aachen, Aachen, Department of Cardiology,
Heinrich-Heine-University Duesseldorf, Diisseldorf, Germany, *Cardiovascular Reseach Institute and VitaK BV, University
Maastricht, Maastricht, The Netherlands, “Kfh Dialyse, Aachen, *Dialysezentrum, Erkelenz, *Department of Nephrology,
Klinikum Coburg, Coburg, Germany

Vascular calcification is a potent risk factor for cardiovascular death in hemodialysis (HD) patients.
Matrix Gla protein (MGP) is a vitamin K-dependent protein and a strong inhibitor of vascular
calcification. Vitamin K-deficiency leads to uncarboxylated, inactive MGP (ucMGP). The aim was to
determine ucMGP levels in HD patients and to investigate whether dietary vitamin K2
supplementation reduces ucMGP levels in this high-risk population.

Controls (n=102), HD patients (n=53). After baseline blood drawing, HD patients randomly to received
45, 135 or 360ug vitamin K2 once daily for six weeks. Circulating ucMGP and uncarboxylated
osteocalcin (ucOCN) levels were measured as independent indicators of extrahepatic carboxylation
activity.

HD patients displayed greatly enhanced ucMGP serum levels compared to controls (2013 vs. 432 ; p<
0.01). Vitamin K2 supplementation induced a dose-dependent decrease of mean ucMGP serum
levels by 11% (p< 0.5), 16% (p< 0.01), and 28% (p< 0.001). The proportion of responders, as judged
by reduced ucMGP levels following vitamin K2 supplementation, increased with higher vitamin K2
supplementation from 80% at 45ug up to 100% at 360ug. ucOCN serum levels mirrored the changes
in UCMGP levels, being reduced by 9% (n.s.), 11% (n.s.) and 48% (*p< 0.05) in the three treatment
groups. Vitamin K2 supplementation was well tolerated.

The inactive form of the calcification inhibitor MGP is greatly increased in HD patients. Six weeks of
vitamin K2 supplementation suffice to reduce ucMGP levels in HD patients suggesting that disturbed
calcification inhibitory activity in the vasculature may be improved by dietary vitamin K2
supplementation.
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THE LEVEL OF ATHEROSCLEROTIC DAMAGE OF THE MAGISTRAL AND PERIPHERAL ARTERIES IN CHRONIC
RENAL FAILURE PATIENTS

levgeniia Frolova, O. Kuryata

Dnipropetrovsk State Medical Academy, Dnipropetrovsk, Ukraine

Uraemic dyslipidemia is the risk factor of development of atherogenesis in patients (pts) with chronic
renal failure (CRF), that can lead in subsequent to development of cardiovascular diseases (CVD) at
this category of pts. We aimed to evaluate the level of atherosclerosis damage of the magistral
arteries(MA) and peripheral arteries(PA) depending on the lipid profile (total cholesterol (TC) and
triglycerides (TG)) at pts with CRF(glomerular filtration rate(GFR) <60>15 ml/min/1,73m2). 15 pts
(female) with CRD(mean GFR 39,91+5,38 ml/min/1,73m2), mean age - 39,13+2,16 years without
established CVD. The level of atherosclerosis damage of the MA and PA were estimated by
determination of the carotid intima-media thickness(IMT) and the ankle-brachial index(ABI) by using
Echo-Doppler ultrasound system. At all pts the lipid profile was determined in blood by ELISA. Among
the inspected patients the atherosclerotic changes on carotids were registered in 8(53,33%): 4(50%)
pts had increase IMT(1,021,3 mm), 4(50%) pts had atherosclerotic platelets(IMT >1,3 mm). 6(75%)
pts had bilateral damages of carotids. Increased IMT correlated to GFR(r=-0,38; p
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SIMVASTATIN RETARDS PROGRESSION OF AORTIC VALVE STENOSIS IN THE ELDERLY PATIENTS WITH CHRONIC
HEART FAILURE AND PRESERVED SYSTOLIC FUNCTION

Olga Mytrokhina, O. Kuryata

Dnipropetrovsk State Medical Academy, Dnipropetrovsk, Ukraine

Hypercholesterolemia and C-reactive protein (CRP) predicts severity and progression of aortic
stenosis (AS) in the elderly patients (pts) with chronic heart failure (CHF). Statins have shown
pleotropic effects, however the role of statins in pts with CHF and AS remains debatable. We aimed to
evaluate the effects of simvastatin 10 mg/day on progression of AS in the elderly pts with CHF and
preserved systolic function. 34 pts (21 M, 13 F, mean age - 74,97+2,75 years) with CHF NYHA I-llI
class and preserved systolic function and with asymptomatic AS were enrolled. Aortic valve area
(AVA) was calculated by Doppler echocardiography in all pts. CRP and total cholesterol (TC) levels
were determined in the blood. 20(58,8%) pts received the standard treatment and simvastatin 10
mg/day (1 group), 14(41,17%) (2 group) - received only the standard treatment for 24 weeks.
Increased TC and CRP levels correlated to AS (r=0,35and r=0,44; p
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RAPID AND ACCURATE GENETIC DIAGNOSIS BY LIPOCHIP® IN UK FH PATIENTS
Lourdes Palacios®, M. Stef', A. Taylor?, S.E. Humphries®, N. Cuevas®, C. McAnulty*, D. Bourn®, D. Tejedor", R.D. Neely®

'Progenika Biopharma SA, Derio, Spain, “Regional Molecular Genetics Laboratory, Great Ormond Street Hospital for Children,
3Centre for Cardiovascular Genetics, British Heart Foundation Laboratories, Royal Free and University College London Medical
School, London, “Nothern Genetics Service, Newcastle upon Tyne NE BZ, °Lipid and Metabolic Clinic, Royal Victoria Infirmary,
Newcastle upon Tyne NE LP, UK

Familial Hypercholesterolemia (FH) is an autosomal dominant disorder mostly caused by mutations in
the LDLR gene but also in the APOB and PCSK9 genes.

The DNA-array system LIPOchip® detects point mutations in the LDLR, APOB and PCSK9 genes as
well as Copy Number Change (CNC) in the LDLR gene. LIPOchip® v8.0 includes the 251 mutations
(242 LDLR, 3 APOB and 6 PCSK9 mutations) most prevalent in Spain, Netherlands, Norway, Italy
and the United Kingdom.

We evaluated the performance of LIPOchip® in a blinded study of 126 DNA samples from patients
with Definite or Possible FH according to the Simon Broome criteria recruited for the Department of
Health FH DNA Pilot Study. All samples had previously been tested using a commercial ARMS kit
followed by screening in all exons by SSCP/dHPLC/direct-sequencing and MLPA if no was mutation
detected. 62 patients were known to have mutations. The analysis by the LIPOchip® (Progenika
Biopharma) identified mutations in 37 patients. On sequencing of the LIPOchip® negative samples,
mutations were found in a further 28 cases. In total, 42 different mutations were detected in 65
patients, the most frequent being: R3500Q in APOB, D461N in LDLR and D374Y in PCSK9, all of
them detected by the chip. For the mutation positive samples, the detection rate by the chip was
56.9%, with a sensitivity of 100% for the mutations on the chip. This approach allows rapid screening
of large numbers of samples improving the efficiency of testing for the most common European
mutations associated with FH.
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THE EFFECT OF ALISKIREN ON ATHEROSCLEROSIS DEVELOPMENT IN APOE*3LEIDEN.CETP TRANSGENIC MICE
WITH AND WITHOUT TREATMENT WITH ATORVASTATIN

Susan Jordaan™? J.W.A. van der Hoorn®, L.M. Havekes"?, G. Liau®, J.W. Jukema?, H.M.G. Princen®

'TNO BioSciences, *Dep. of Cardiology, Leiden University Medical Center, Leiden, The Netherlands, *Novartis Institutes for
BioMedical Research, Cambridge, MA, USA

Objectives: Aliskiren is the first commercially available, orally active, non-peptide-like direct renin
inhibitor approved to treat hypertension. The renin angiotensin system may be a significant contributor
to the development of hypercholesterolemia-induced atherosclerosis. The aim of the study is to
evaluate the anti-atherosclerotic effects of aliskiren alone and in combination with atorvastatin.

Methods: APOE*3Leiden.CETP mice (n=14-17 per group) were fed a western-type diet (containing
0.25% cholesterol) alone or were treated with either aliskiren (15 mg/kg/d), atorvastatin (3.5 mg/kg/d)
or a combination of aliskiren and atorvastatin. Effects on systolic blood pressure (SBP), plasma lipid
levels, inflammation markers, and atherosclerosis size and composition were assessed.

Results: Compared to the control, aliskiren reduced SBP (-17 to -24%; p< 0.05) and atorvastatin
reduced cholesterol levels (on average -21%; p< 0.01). A decrease in severe lesions (as % of all
lesions) was revealed with atorvastatin (46% vs 66% in control, p< 0.01). Aliskiren (-40%, p< 0.05),
atorvastatin (-61%, p< 0.001) and the combination treatment (-69%, p< 0.001) were found to reduce
the total lesion area. Only the combination group showed a decrease in the amount of atherosclerotic
lesions per cross section (-17%; p< 0.05). Results of inflammation markers and lesion composition
are pending.

Conclusions: The reduction in SBP with aliskiren, as well as the reduction in cholesterol with
atorvastatin reflected the expected effects of treatment. Aliskiren was found to reduce the
development of atherosclerosis, but did not potentiate the anti-atherosclerotic effect of atorvastatin.
Only the combination treatment of aliskiren and atorvastatin decreased total atherosclerotic lesion
numbers.
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RECONSTITUTED HIGH DENSITY LIPOPROTEIN INHIBITS RESTENOSIS IN BALLOON-INJURED RAT CAROTID
ARTERY

Jo Woon Yi Lee?, J.Y. Lee?, J.Y. Kim®, H.J. Ku*, B.-S. Lee', J.E. Park®, K.-Y. Kim?

'Division of Cardiology, Samsung Medical Center, Sungkyunkwan University School of Medicine, 22 Protein Research Lab,
CRC, Green Cross Corp., Seoul, Republic of Korea

Background and aim: Maintaining low level of low density lipoprotein (LDL) and high level of high
density lipoprotein (HDL) in plasma is the most important factor in the prevention of cardiovascular
diseases. We tried to investigate the inhibitory effects of reconstituted HDL (rHDL) on restenosis and
its mechanism of action.

Methods and results: rHDL was prepared with plasma-derived apoA-I and soybean PC by a molar
ratio of 1 to 150. To induce neointima formation, the endothelium was denuded with balloon catheter
in the right carotid artery of SD rats (n=10). rHDL administration was started 4 hr before surgery and
continued two consecutive days after carotid injury. Two weeks later, arteries were isolated from rats
and neointima formation was assessed by H&E staining. Intima to media ratios was 20-fold in 40
mg/kg rHDL treated group (p=0.4) and 25-fold lower in 80 mg/kg rHDL treated group (p< 0.006) than
in control group. Immunohistochemistry revealed that significant reduction of Ki-67 signal in neointima
but increase of the signal in endothelial area. HO1 is increased in neointima of all injured groups.
Overall expression of HSP27 was not changed but phosphorylation of HSP27 was not shown in those
of rHDL treated groups. In addition, strong CD68 signals in carotid arteries are dramatically
diminished in injured lesions of rHDL treated groups.

Conclusions: rHDL effectively stabilized restenosis by inhibiting celll cycle and inflammation in
injured lesions. HO1 and phosphorylation of HSP27 might play a role in ameliorating the progression
of restenosis in balloon-injured rat carotid artery.
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FUNCTIONAL AND STRUCTURAL PROFILING OF THE HUMAN THROMBOPOIETIN GENE PROMOTER

C. Dérdelmann?, Ralph Telgmann?, S. Hasenkamp®, B. Schréer?, C. Hagedorn®, P. Baumgart®, P. Kleine-Katthofer®, M. Paul’,
E. Brand®, S.-M. Brand-Herrmann®

YInstitute for Analytical Sciences, Dortmund, Molecular Genetics of Cardiovascular Disease, Leibniz-Institute for
Arteriosclerosis Research, Miinster, Germany, *University of Gothenburg, Gothenburg, Sweden, “University Witten/Herdecke,
Witten, *Clemenshospital GmbH Miinster, ®Franziskus-Hospital Miinster, Miinster, Germany, "Maastricht University, Maastricht,
The Netherlands, ®University Clinic Miinster, Miinster, Germany

Human thrombopoietin (TPO) is involved in cardiovascular disease (CVD) as it regulates
megakaryocyte development and enhances platelet adhesion/aggregation. THPO promoter structure
still being unresolved, we found by PCR that THPO transcription is cell line-dependently initiated at
two alternative promoters, which we designated Pla and P1l. We subsequently resequenced these
portions in 95 and 46 patients with CVD, respectively, and identified eight genetic variants
(-1450/del58bp, C-920T [rs2855306], A-622G, C-413T [rs885838], C+5A, C+102A, G+115A, and
C+135T). After subcloning of 1032 bp fragments of THPO P1 in a luciferase reporter vector, five
molecular haplotypes (MolHaps1-5) were, respectively, observed: [AP2.CE.C.G ™5 wildtype (wt)],
[A-622_T-413_C+5_G+ 15], [G_GZZ-T_413-C+5-G+115], [A-622_C-4 3-A+5-G+115], [A_GZZ-C_413-C+5-A+115], and analysed
in HEK293T and HepG2 cells. While MolHaps 2, 4, 5 were significantly more active than wt (all P-
values <0.01), MolHap 3 exerted a substantial loss of promoter activity (P< 0.0001 in HEK293T;
P=0.001 in HepG2, compared to wt). EMSAs revealed that A-622G and C-413T in single assays
differed from MolHaps in their DNA:protein interaction patterns and Supershift assays identified
C/EBPd as binding protein exclusively for the -622A allelic portion. We redefined the transcriptional
organisation of THPO and conclude that the P1 promoter is differentially regulated by complex
genetic constellations.
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RELATIONSHIP BETWEEN LIPOPROTEIN-ASSOCIATED PHOSPHOLIPASE A, AND INFLAMMATION IN CORONARY
HEART DISEASES

Guoping Tian, G. Xig

Department of Cardiology, The Second Affiliated Hospital of Nanhua University, HengYang, China

Objective: To investigate relationship between serum lipoprotein-associated phospholipase A; (Lp-
PLA,) levels and severity of inflammation in coronary heart diseases (CHDSs).

Methods: All persons(n=140) were divided into control group(n=238), stable angina pectoris(SAP)
group (n=41), unstable angina pectoris(UAP) group(n=30) and acute myocardial infarction(AMI)
group(n=31). Blood samples for measurement of Lp-PLA,, CRP and IL-6 were taken before coronary
angiography.

Results: Serum Lp-PLA; levels in CHDs were significantly higher than that in controls (P< 0.01).
Compared with SAP group, the levels were also significantly increased in UAP group and AMI group
(P< 0.01), higher levels remained significant after adjustment for traditional risk factors; No statistical
significance was found in Lp-PLA; levels between patients with AMI and UAP (P>0.05); Serum Lp-
PLA, level was positively correlated with CRP (r=0.722, P< 0.01),and IL-6 level (r=0.665, P< 0.01)
by bivariate correlation analysis.

Conclusion: The serum levels of Lp-PLA, may be used as a parameter to predict severity of
inflammation in coronary heart diseases.

Keywords: Lipoprotein-associated Phospholipase A,; Coronary Heart Disease; Inflammation
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ROLES OF THE METABOLIC SYNDROME AND CORONARY ATHEROSCLEROSIS IN SUBCLINICAL INFLAMMATION
Philipp Rein*?®, C.H. Saely*??, S. Beer*?®, A. Vonbank"??, H. Drexel****
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Philadelphia, PA, USA

Background: The metabolic syndrome (MetS) and stable coronary artery disease (CAD) frequently
coincide; the individual contributions of these entities to subclinical inflammation are unknown.

Methods: We enrolled 1010 consecutive patients undergoing coronary angiography for the evaluation
of suspected or established stable CAD. The MetS was defined according to the AHA revision of the
NCEP ATP-IlI criteria; coronary stenoses with lumen narrowing 250% were considered significant.

Results: From our patients 564 (55.8%) had significant CAD and 459 (45.4%) had the MetS; the
prevalence of significant CAD was higher in patients with the MetS than in subjects without the MetS
(59.5% vs. 52.8%; p=0.034). Serum CRP did not differ significantly between patients with significant
CAD and subjects without significant CAD (p=0.706), but it was significantly higher in MetS patients
than in those without the MetS (p< 0.001). Regarding the individual MetS traits, the MetS criteria low
HDL-C (p< 0.001), large waist circumference (p=0.007) and high glucose (p=0.023) but not the high
triglycerides (p=0.813) and high blood pressure criteria (p=0.170) proved significantly associated with
CRP. When all MetS traits were entered simultaneously into one ANCOVA model, only the HDL-C
criterion independently of age, gender, LDL-C, smoking, cardiovascular medications and of all other
MetS criteria proved independently associated with CRP (F=44.19; p< 0.001).

Conclusions: CRP is strongly associated with the MetS but not with angiographically diagnosed
coronary atherosclerosis. The overall association of the MetS with subclinical inflammation is driven
by the low HDL cholesterol feature.
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A NOVEL ANTHROPOMETRIC MEASURE FOR PREDICTING ALL-CAUSE MORTALITY
Andreas Rosenblad, J. Leppert, G. Nilsson

Center for Clinical Research Vasterds, Uppsala University, Vasterds, Sweden

Purpose: To compare the predictive ability for all-cause mortality of the novel anthropometric
measure Waist-Hip-Height Ratio (WHHR) with Body Mass Index (BMI), Waist Circumference (WC),
Waist-Hip Ratio (WHR) and Waist-Height Ratio (WHtR).

Methods: Men and women aged 40 and 50 from the county of Vastmanland, Sweden were examined
during the years 1990-99 (participation rate=48%). All-cause mortality was followed up until August
2008. For persons with complete anthropometric measures (n=33493, men=48%), Cox regression
was performed for BMI, WC, WHR, WHtR and WHHR (defined as WHR divided by height).
Multivariate adjustment added age, diabetic status, smoking, systolic and diastolic blood pressure,
heart rate and glucose level. The predictive ability was calculated with a Pseudo R%measure and
compared to WHHR using bootstrap.

Results: During follow up 1301 persons (4%, men=58%) died. The predictive ability was highest for
WHHR followed by WHR, WHIR, WC and BMI. The difference was usually significant or close to
significant using a one-sided p-value< 0.05.

Conclusions: WHHR performs better than WHR, WHtR, WC and BMI in predicting all-cause
mortality.

Multivariate (change from model

Univariate without anthropometric measure)
Men Women Men Women
ﬁ\ﬂrggﬁfg metric ;geudo P-value Egeudo P-value Egeudo P-value Egeudo P-value
increase increase
WHHR 0.142 ref. 0.163 ref. 0.020 ref. 0.023 ref.
WHR 0.117 0.023 0.146 0.098 0.016 0.100 0.019 0.175
WHItR 0.075 <0.001 |0.125 0.041 0.007 0.014 0.014 0.089
wcC 0.047 <0.001 |0.105 0.010 0.004 0.010 0.010 0.051
BMI 0.014 <0.001 |0.053 <0.001 |0.000 0.007 0.002 0.012

[Predictive ability of anthropometric measures]
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PREGNANCY OUTCOMES IN FAMILIAL HYPERCHOLESTEROLEMIA WITH SPECIAL EMPHASIS ON PRETERM
DELIVERY, BIRTH WEIGHT AND CONGENITAL MALFORMATIONS. A REGISTRY-BASED STUDY

leva Toleikyte', K. Retterstal?, T.P. Leren®, P.O. Iversen®

'Department of Nutrition, Faculty of Medicine, University of Oslo, “Lipid Clinic, *Medical Genetics Laboratory, Oslo University
Hospital, Rikshospitalet, Oslo, Norway

Background and aims: Circumstantial findings have linked hypercholesterolemia to preterm delivery
and offspring with low birth weight, but firm data are lacking. Hence, the aim of this study was to
examine whether women with familiar hypercholesterolemia (FH) have a higher risk of adverse birth
outcomes compared to women in the general population.

Study designh and subjects: We identified 1,871 genetically verified FH women of fertile age from
the Medical Genetics Laboratory-Registry at Oslo University Hospital. This data-set was coupled to
that of the Medical Birth Registry of Norway, identifying women who had been pregnant and their birth
outcomes between 1967 and 2006. The obtained data were compared to corresponding data from the
general population in Norway, comprising about 2.3 million births, for the same period.

Results: The registry-match resulted in 2,319 births of 1,102 women with heterozygous FH.
Compared with the general population the FH population did not have significantly higher risk of

(i) giving birth prematurely (< 37 gestational weeks),

(ii) delivering children with low birth weight (< 2,500 g), or

(i) having children with congenital malformations.

The introduction of statins in 1992 in the treatment of hypercholesterolemia did not significantly
increase the incidence of the three outcomes (i-iii) in the FH population, when comparing the period

1979-1991, i.e. before and the period 1999-2006, i.e. after statin introduction.

Conclusion: FH women are apparently not at a higher risk of either preterm or low birth weight
outcomes or bhirths with congenital malformations than are women in the general population.
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PROTHROMBOGENESIS IN SUBJECTS WITH METABOLIC SYNDROME AND CENTRAL OBESITY
Azlina A Razak, T.S. Tengku Ismail, M.R. Mohamad Taib, M. Mustafa Kamal, S. Abd Muid, M.T. Osman, K. Yusoff, H. Nawawi
Faculty of Medicine, Universiti Teknologi MARA, Shah Alam, Malaysia

Background: Metabolic syndrome (MS) represents a cluster of abnormalities associated with an
increased risk of coronary heart disease which may be partially explained by enhanced
prothrombogenesis.

Objective: The aim of the study was to evaluate the levels of prothrombogenic markers in MS
subjects with different glycaemic status and centrally obese subjects.

Methods: A total of 262 subjects (Mean+SD : 52+11, 90 Males) were recruited and divided into 5
groups: MS with normoglycaemia (MSNG), MS with impaired fasting glucose (MSIFG), MS with
diabetes (MSDM), central obesity without MS (OBXMS) and non-MS control (NC). In addition, MSNG,
MSIFG and MSDM were grouped as all MS group with a total number of 157. The blood levels of
fibrinogen, homocysteine, tissue plasminogen activator (tPA) and plasminogen activator inhibitor-1
(PAI-1) were evaluated.

Results: MSNG group compared to NC group had higher fibrinogen (p< 0.05), homocysteine (p<
0.005), tPA (p< 0.05) and PAI-1 (p< 0.05). MSIFG group compared to NC group had higher
homocysteine (p< 0.05) and tPA (p< 0.005). MSDM group compared to NC group had higher
homocysteine (p< 0.05), tPA (p< 0.001) and PAI-1 (p< 0.05). In addition, All MS group compared to
NC group had higher homocysteine (p< 0.005), tPA (p< 0.001) and PAI-1 (p< 0.01). OBXMS group
compared to NC group had higher homocysteine (p< 0.05).

Conclusions: MS irrespective of glycaemic status have enhanced prothrombogenesis compared to
control. There is also enhanced prothrombogenesis in central obesity, suggesting a vital role of waist
circumference in obesity-related health risk.
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METABOLIC SYNDROME AND SUBCLINICAL ATHEROSCLEROSIS IN YOUNG ADULTS
E.E. Babes, Victor Vlad Babes, M.l. Popescu, A. Ardelean

Faculty of Medicine, Oradea, Romania

Background: The metabolic syndrome (MS) is a constellation of interrelated metabolic risk factors
that directly promote the development of atherosclerotic cardiovascular disease.

The aim of the study was to investigate the correlation between MS and subclinical atherosclerosis
(SA) in a group of young adults.

Methods: We evaluated 102 young healthy adults (age 20-40 y, 58 men) with at least one
cardiovascular risk factor. We determined: smoking status, BMI, waist circumference(WC), blood
pressure(BP), glucose, lipid profile. SA was assessed with two indicators: endothelial dysfunction
evaluated by brachial flow mediated dilation (FMD) and carotid intimae-media-thickness (CIMT). MS
was defined according to NCEP ATP lll criteria.

Results: MS was present in 17 subjects (16,7%). CIMT values were higher in subjects with MS, 0,54
+0,03mm vs. 0,48 +0,08 mm (p< 0,0001). In multiple regression analysis independent predictors for
CIMT remained: BP (r=0,48, p=0,0002); HDL cholesterol (r= - 0,37, p=-0,0009), glucose (r=0,21,
p=0,0006) and WC (r=0,3, p=0,014). FMD was significantly lower in subjects with MS, 4,25 +2,32% vs
8,33+3,29% (p< 0,0001). In multiple regression analysis independent predictors for FMD were:
glucose(r= - 0,19, p=0,0094); HDL-cholesterol (r= 0,28, p=0,007) and BP (r= - 0,34, p=0,0095).

Conclusions: MS in young adults is associated with increased prevalence of SA. Endothelial
dysfunction is an important arterial abnormality in young subjects with MS. High BP, low HDL-
cholesterol and hyperglycemia are especially powerful predictors of increased CIMT and endothelial
dysfunction. Central obesity appears to be correlated with CIMT. These findings supports the
importance of screening and early intervention in young adults with MS.
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ATHEROSCLEROTIC DISEASE LOCATION AND DISPARITIES IN THE CONTROL AND TREATMENT OF
CARDIOVASCULAR RISK FACTORS IN PATIENTS WITH TYPE 2 DIABETES

I. Gouni-Berthold*, K. Bestehorn?, W. Krone', Heiner K. Berthold®

'Department of Internal Medicine II, University of Cologne, Cologne, 2MSD Sharp & Dohme, Haar, *Charite University Medicine
Berlin, Berlin, Germany

Aims: To assess differences in the control and intensity of medication treatment of CVD risk factors in
patients with type 2 diabetes, depending on their atherosclerotic disease territory (coronary artery
disease, [CAD]; cerebrovascular disease, [CBVD]; or peripheral arterial disease, [PAD]).

Methods: Cross-sectional analysis of 17,571 patients with type 2 diabetes with prevalent
atherosclerotic disease. Endpoints included uncontrolled CVD risk factors [SBP 2140 mmHg; LDL-C
>130 mg/dl; and HbA1c 28%] and high intensity of medication treatment (use of two or more classes
of antihypertensive agents, one or more lipid-lowering agents and of two or more oral hypoglycemic
agents or insulin) in patients with uncontrolled CVD risk factors. Multiple-adjusted ORs were
calculated for CAD, CBVD, and PAD after adjusting for sex, age, BMI, current smoking, and diabetes
duration.

Results: Proportions of patients with uncontrolled risk factors were significantly different among
disease locations. Decreased odds of having lipids not controlled were observed in patients with CAD,
while decreased odds of having SBP not controlled were observed in patients with PAD. PAD was
associated with the highest odds of hyperglycemia not being controlled. Intensification of treatment
was observed in lipid and glycemia management but not in hypertension management independent of
disease location. In all disease locations, intensifying antihypertensive medication is worse than
intensifying lipid or glycemia treatment.

Conclusions: In subjects with type 2 diabetes and atherosclerotic disease, control of modifiable CVD
risk factors but not intensity of medication treatment is modified by atherosclerotic disease territory.
Intensity of medication treatment is different between risk factors.
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XANTHELASMAS PREDICT RISK OF ISCHEMIC HEART DISEASE, MYOCARDIAL INFARCTION, AND OVERALL DEATH
IN THE GENERAL POPULATION

Mette Christoffersen®, R. Frikke-Schmidt?, P. Schnohr?, B.G. Nordestgaard®®, A. Tybjeerg-Hansen™?

Dept. Clinical Biochemistry, Copenhagen University Hospital, Rigshospitalet, “The Copenhagen City Heart Study, Bispebjerg
Hospital, Copenhagen, *Dept. Clinical Biochemistry, Herlev Hospital, Herlev, Denmark

Introduction: Xanthelasmas are cholesterol deposits of the eyelids. Some similarity has been seen
experimentally between the formation of xanthelasmas and the formation of the atherosclerotic
plaque, which has led to the question of whether xanthelasmas may be a cutaneous marker of
atherosclerosis.

Objective: We examined the hypothesis that presence of xanthelasmas are associated with
increased risk of myocardial infarction (Ml), ischemic heart disease (IHD), and overall death in the
general population.

Methods: A total of 12,939 individuals from the Danish general population, who had presence or
absence of xanthelasmas registered at baseline, were followed for up to 33 years; 1,903 individuals
developed MI, 3,761 individuals developed IHD, and 8,663 individuals died during follow up. Follow-
up was 100% complete. We excluded individuals with IHD diagnosis at baseline.

Results: Xanthelasmas were associated with multivariate adjusted hazard ratios of 1.84 (95% CI,
1.41-2.39) and 1.29 (95% CI, 1.00-1.66) for MI in women and men, respectively. Corresponding
hazard ratios for IHD were 1.56 (95% CI, 1.29-1.84) and 1.24 (95% CI, 1.02-1.59). Multivariate
adjusted hazard ratios for overall death in individuals with xanthelasmas were 1.18 (95% CI, 1.03-
1.35) in women and 1.13 (95% CI, 0.99-1.30) in men.

Conclusion: Presence of xanthelasmas predict risk of MI, IHD, and overall death in individuals
initially free of IHD independent of other risk factors including plasma cholesterol levels. Moreover, the
risk of IHD and MI is more pronounced in women compared to men.
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MIF-DEFICIENCY REDUCES CHRONIC INFLAMMATION IN ADIPOSE TISSUE AND IMPAIRS INSULIN RESISTANCE
AND ASSOCIATED ATHEROSCLEROSIS IN A MODEL OF COMBINED DISEASE

Robert Kleemann?, L. Verschuren?, P.Y. Wielinga®, P. Voshol®, M. van Erk?, G. Fingerle-Rowson*, K. Willems van Dijk®, M.
Ouwens®, J. Bernhagen®, R. Bucala’, T. Kooistra®

'TNO BioSciences, 2Vascular and Metabolic Diseases, TNO Quality of Life, Leiden, The Netherlands, *Cambridge, Cambridge,
UK, “University of Cologne, Cologne, Germany, *LUMC, Leiden, The Netherlands, "(RWTH Aachen, Aachen, Germany, "Yale
University School of Medicine, Yale, CT, USA

Chronic inflammation in white adipose tissue (WAT) is positively associated with obesity, insulin
resistance (IR) and the development of type-2 diabetes. The pro-inflammatory cytokine macrophage
migration inhibitory factor (MIF) is an essential, upstream component of the inflammatory cascade.

We examined whether MIF is required for the development of obesity, IR, glucose intolerance and
atherosclerosis in the LDL-receptor-deficient (LdIr-/-) mouse model of disease. LdIr-/--mice developed
IR and glucose intolerance within 15-w while Mif-/-LdlIr-/- littermates were protected. MIF-deficiency
did not affect obesity and lipid risk factors but specifically reduced inflammation in WAT and liver, as
reflected by lower plasma SAA and fibrinogen levels at baseline and under inflammatory conditions.
Conversely, MIF stimulated the in vivo expression of human-CRP, an inflammation marker and risk
factor of IR and cardiovascular-disease. In WAT, MIF-deficiency reduced nuclear c-Jun levels and
improved insulin sensitivity; MIF-deficiency also reduced macrophage accumulation in WAT and
blunted the expression of proteins that regulate macrophage infiltration (ICAM-1, CD44). Mechanistic
parallels to WAT were observed in aorta, where the absence of MIF reduced monocyte adhesion,
macrophage lesion content and atherosclerotic lesion size.
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THE CLINICAL STUDY OF HEART RATE VARIABILITY AND THE SERIOUS EXTENT OF CORONARY ARTERY LESIONS
IN CORONARY HEART DISEASE

Guoping Tian

Department of Cardiology, The Second Affiliated Hospital of Nanhua University, HengYang, China

Objective: To find more diagnostic methods for coronary heart diseases (CHDs), we investigated the
relation between them through analysis of heart rate variability and the serious extent of coronary
artery lesions in CHDs.

Methods: 120 patients were selected randomly, and were divided into four groups, including stable
angina pectoris(SAP) group (n=30), unstable angina pectoris(UAP) group (n=30) , ST-segment
elevation myocardial infarction(STEMI) group (n=30) and non-ST-segment elevation myocardial
infarction (NSTEMI) group (n=30). Besides, there were 31 healthy people as normal control group. All
cases were, within 24 hours, checked by dynamic electrocardiogram (DCG). CHDs were checked by
coronary arteriography. The results were analyzed with the statistics software of SPSS 13.0.

Results:

1. HRV was low one by one in STEMI group, NSTEMI group, UAP group and SAP group as
compared with each other or normal control group, and all of the difference were significant (P< 0.01).

2. With the increase of the severity of coronary artery lesions, the index of HRV which were reflected
the function of sympathetic nervous system (SDNN, SDANN, SDNN Index) obviously decreased, but
the other index of Heart Rate Variability (HRV)reflected by the function of parasympathetic nervous
system (RMSSD, pNN50) were not obviously changed.

Conclusion: HRV can be looked as a no-traumatic index to get the message of the serious extent of
coronary artery lesions indirectly.

Keywords: Heart Rate Variability; Coronary Artery Lesion; Coronary Heart Disease.
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LDL-CHOLESTEROL AND CARDIOVASCULAR EVENTS IN PATIENTS WITH DIABETES MELLITUS TYPE 2
Constantin Tudor’, A. lana®, R.A. Jeberean?, A. Petrus’, R. Buzas®

YInternal Medicine, ®Psihiatry, University Hospital Municipal Timisoara, Timisoara, Romania

Background and aims: Type 2 diabetes mellitus (T2DM) is increasingly prevalent worldwide,
conferring major burdens on health and health care costs. Development of atherosclerotic
cardiovascular disease (CVD) is the principal complication in type 2 DM and a major cause of
morbidity and mortality. The aim of the study was to asses the influence of LDL-cholesterol and
common carotid intima-media thickness (IMT) on cardiovascular events in patients with T2DM without
clinical changes of CVD.

Method and material: The study enrolled 200 patients with T2DM with a mean age of 54.2 £ 7.62
years. T2DM was defined according to WHO criteria. The follow up period was of 3 years. We
measured intima-media thickness at the left and right common carotid at 1cm of the bifurcation
(average of at least 3 determinations) on B-mode ultrasound images with the use of a 10 MHz linear-
array transducer and LDL-cholesterol levels every 6 months.

Results: The characteristics of the studied group at the beginning and end of the study:Table | At
start : LDL-cholesterol 102,8+12,8mg/dl, IMT left 10,2+2,3mm , IMT right 9,8+2,5mm After 3 years:
100,2+11,3mg/d, 11,3+2,1mm, 10,2+1,9mm. At 18 patients of the studied group occurred a
cardiovascular event during the 3 years of follow up.

Conclusions: Patients with T2DM have modified common carotid intima-media thickness.
Cardiovascular events occurred in patients with low levels of LDL-cholesterol. Not only biological
parameters are important to follow up in patients with T2DM. Further studies are needed to
understand the progression from subclinical to clinical atherosclerotic disease.



Poster Session

THE UCL LDLR, PCSK9 & LDLRAP1 VARIANT DATABASES: UPDATE, ANALYSIS & OVERVIEW OF THREE PUBLICLY
AVAILABLE FAMILIAL HYPERCHOLESTEROLEMIA GENE DATABASES

Sarah Leigh, T. Jakubcova, R.A. Whittall, S.E. Humphries

Centre for Cardiovascular Genetics, British Heart Foundation Laboratories, University College London, London, UK

Aims: To update and analyse the Low Density Lipoprotein Receptor (LDLR) and Pro-Protein
Convertase Subtilisin/Kexin Type9 (PCSK9) gene variant databases and to establish and analyse a
database for Low Density Lipoprotein Receptor Adaptor Proteinl gene (LDLRAP1) defects in
Autosomal Recessive Hypercholesterolemia (ARH).

Methods: PubMed literature searches were performed and variant data was loaded onto the Leiden
Open Source Variant Database platform on the UCL web server. Predicted effects of amino acid
substitutions were assessed using the literature and publicly-available computer programs.

Results: The LDLR and PCSK9 databases are available via www.ucl.ac.uk/fh and the LDLRAl
database will be released in spring 2010. The LDLR database lists 1686 variants, representing 1063
unique events. DNA substitutions and small DNA rearrangements continue to represent the majority
of variants (65% & 24% respectively); however, a significant number of large rearrangements (~10%)
are still reported in LDLR, highlighting the importance of screening for such variants. The PCSK9
database lists 155 variants, representing 101 unique events, PCSK9 variants appear to be equally
divided between loss of function, gain of function or functionally neutral variants. The utility of
predictive computer programmes is limited for PCSK9 variants because of their varying effects on
cholesterol levels. The LDLRAL database will list >20 variants associated with hypercholesterolemia
found predominantly in ARH patients.

Conclusion: These three database now list >1100 unique variants associated with aberrant
cholesterol levels and provide information relating to pathogenicity, these resources will be of use to
researchers and clinicians working in the field of dyslipidaemias.
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A MUTATION IN SREBF2 GENE IS INVOLVED IN HYPERCHOLESTEROLEMIA AND HYPERGLYCEMIA
Ana Barbara Garcia Garcia*?, S. Martinez-Hervas"?®, S. Vernia*, C. Ivorra®, S. Blesa®?, J.C. Martin-Escudero®, J.F. Ascaso??,
R. Carmena?®®, M. Casado*®, J.T. Real*®, F.J. Chaves™?

*Fundacion Investigacion Hospital Clinico Universitario de Valencia. Instituto Sanitario INCLIVA, Valencia, 2CIBER of Diabetes
and Associated Metabolic Diseases (CIBERDEM), Barcelona, *Servicio de Endocrinologia y Nutricién, Hospital Clinico
Universitario de Valencia, “Instituto de Biomedicina de Valencia (IBV-CSIC), Valencia, *Servicio de Medicina Interna, Hospital
Rio Hortega, Valladolid, °*CIBER of Hepatic and Digestive Diseases (CIBEREHD), Barcelona, Spain

Autosomal Dominant Hypercholesterolemias (ADH) are a series of diseases characterised by high
total and LDL-cholesterol, which predispose to early atherosclerosis. Mutations in several genes are
responsible for ADH: LDLR (Familial Hypercholesterolemia), APOB (Familial Defective ApoB), and
PCSK9 (ADH type 3). However, 20-30% of ADH patients do not present mutations in any of these
genes. Therefore, other unknown genes must be involved in ADH. SREBP2 is a known transcription
factor which regulates several genes involved in lipid metabolism. Our objective has been the analysis
of SREBF2 gene in a sample of 41 ADH patients without mutations in the known genes, searching for
alterations that could be responsible for ADH.

We have identified the alteration c.-405A>G, present in patient 104. This mutation was thought to be
pathogenic because:

1) It cosegregates with the disease in the family (5 healthy individuals and 7 patients.
2) It has not been found in a sample of 429 healthy controls.

3) Functional studies on cells transfected with plasmids containing the variation have shown that this
mutation increases transcription of the gene.

Surprisingly, this mutation also cosegregated with higher glucose levels in the family. An OGTT was
performed in 4 family carriers and 28 controls (matched by age, gender and BMI). Carriers presented
significantly higher fasting plasma glucose (108+9 mg/dL) than controls (89+32mg/dL), p<0.05. To our
knowledge, SREBF2 has not been involved in glucose metabolism in humans. In conclusion
mutations in the SREBF2 gene may result in hereditary hypercholesterolemia (phenotype ADH) and
hyperglycemia.
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PARAOXONASE-2 GENE (PON2) S311C POLYMORPHISM ASSOCIATED WITH TYPE 2 DIABETIC MELLITUS AND
CORONARY HEART DISEASE

Thavatchai Peerapatdit*, A. Likidlilid>, N. Hobang?, D. Tresukosol', S. Ratanamaneechat®

*Medicine, *Biochemistry, *Preventive and Social Medicine, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok,
Thailand

Objective: The variant of the PON2 gene at S311C in exon 9 can lead to dyslipidemia and increase
risk for DM, CHD, or both. Therefore, we investigate the associations of S311C polymorphism in type
2 DM with and without CHD compared with healthy control subjects.

Materials and methods: The study included 149 unrelated control subjects, 155 type 2 DM without
CHD and 147 type 2 DM with CHD > 50% epicardial stenosis. gDNA was extracted from leukocyte
and the variant was determined by PCR-RFLP.

Results: All genotypes of PON2 S311C polymorphism were in consistent with an expected population
of Hardy-Weinberg equilibrium. There was a significantly higher frequency of the CC genotype in type
2 DM with and without CHD when compared with control group (p=0.01 and 0.04, respectively).
While, C allele frequencies were not different among all three groups. The risks for DM and CHD were
assessed and found that the CC genotype appeared to be the risk of both type 2 DM with and without
CHD with odds ratio 5.12 (95% CI:1.44-18.22), p=0.01 and 4.08 (95% CI:1.13-14.77), p=0.04,
respectively.

Conclusions: There were associations between the PON2 S311C polymorphism and type 2 DM with
and without CHD. It was also found that the CC genotype of this polymorphism was significantly
higher in type 2 DM with and without CHD than in healthy control. It was possible that the CC
genotype can accelerate the development of both type 2 DM and CHD in this population studied.
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CAROTID ATHEROSCLEROSIS ASSOCIATED WITH LATE-ONSET DEPRESSIVE DISORDERS: RESULTS FROM A
LARGE COHORT STUDY

Adrie Seldenrijk®, H. van Hout?, H. van Marwijk? E. de Groot®, J. Gort’, C. Rustemeijer’, M. Diamant®, B. Penninx*

Psychiatry, *General Practice, VU University Medical Center, *Vascular Medicine and Vascular Imaging, Academic Medical
Center, University of Amsterdam, “Internal Medicine, Amstelland Hospital, *Diabetes Center, Internal Medicine, VU University
Medical Center, Amsterdam, The Netherlands

Objectives: Carotid intima-media thickness (CIMT) and plaque presence have been established as
markers of systemic atherosclerosis. This study examined whether high CIMT and plaque presence
were more prevalent among persons with a lifetime diagnosis of depressive or anxiety disorders
(n=470) than in controls (n=179), using data from a subcohort (mean age=46 yrs, 65% women) of the
Netherlands Study of Depression and Anxiety (NESDA). In addition, the role of disorder
characteristics (severity, duration, age of onset) was examined.

Methods: Depressive and anxiety disorders were diagnosed using the DSM-1V based CIDI interview.
CIMT and plaque information were obtained using an Acuson Aspen ultrasound instrument with a 5-
10MHz broadband transducer. Regression analyses adjusted for sociodemographics, lifestyle and
health factors were conducted to investigate the association between psychopathology and carotid
atherosclerosis.

Results: Depressive or anxiety disorders were not associated with CIMT or plague presence.
However, of the disorder characteristics, age of onset of depressive disorder was strongly associated
with CIMT (0.01 mm per 10 yrs, p=.006) and plaque presence (OR=1.34 per 10 yrs, 95%CI=1.02-
1.76, p=.04). As compared to controls, depressed persons with early onset (< 40 yrs) had no
increased plaque presence, but those with late onset (=40 yrs) had a 1.80 fold increased plaque risk
(95%CI=0.87-3.73, p=.11).

Conclusion: These findings suggest that a higher atherosclerosis prevalence may be specific for
late-onset depressive disorders. This adds to accumulating evidence that late-onset depression, as
compared to early-onset depression, has a distinct pathophysiology involving a vascular component.

Supported by NHF grant 2006B258



Poster Session

CARDIOVASCULAR FUNCTION AND PSYCHOLOGICAL DISTRESS IN URBANISED BLACK SOUTH AFRICANS: THE
SABPA STUDY

Nyiko Mashele?, J.M. Van Rooyen’, L. Malan®, J.C. Potgieter?, Hypertension in African Research Team (HART)
Physiology, 2Psychology, North-West University, Potchefstroom, South Africa

The increased prevalence of cardiovascular disease (CVD) risk factors in Sub-Saharan Africa has
increased the prevalence of CVD in this region but whether psychological distress contributes to this
observed increased risk remains largely unclear.

Objective: The aim of this study was to investigate the association between psychological distress
and CVD risk in urbanised black South African men (n=101) and women (n=99).

Methods: Resting cardiovascular variables were obtained by making use of the Finometer device and
24 hour ambulatory blood pressure measurements with the Cardiotens apparatus. The psychological
guestionnaires assessed the perception of health (General Health Questionnaire; GHQ-28) and
depression status (DSM-IV criteria). The resting ECG (NORAV PC-1200) was used to determine left
ventricular hypertrophy (LVH) by making use of the Cornell product. Confounders included age,
obesity, alcohol, smoking and physical activity.

Results: The hypertensive group were more overweight with lower vascular compliance and higher
LVH (only men) compared to the normotensive groups. In hypertensive men, perception of health
(somatic symptoms) was positively associated with blood pressure, while in hypertensive women it
was associated with heart rate. Major depression was associated with LVH in hypertensive men and
mean arterial pressure in hypertensive women. LVH and depression shoed Odds ratios of 1.02 [(95%
Cl1 0.997-1.05);1.15 (95% CI 1.01-1.32)] respectively, in predicting hypertension in women.

Conclusions: Psychological distress was associated with higher blood pressure in hypertensive
African men but also with development of left ventricular hypertrophy in hypertensive African men and
women.

Keywords: Depression; perception of health; cardiovascular function; urbanised Africans;
hypertension.
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FATTY ACIDS IN SERUM PHOSPHOLIPIDS AND CAROTID INTIMA-MEDIA THICKNESS IN SPANISH SUBJECTS WITH
PRIMARY DYSLIPIDEMIA

Aleix Sala-Vila', M. Cofan', A. Pérez-Heras, I. Nufiez?, R. Gilabert?, M. Junyent', R. Mateo-Gallego®, A. Cenarro®, F. Civeira®,
E. Ros’

!Lipid Unit; Nutrition and Endocrinology Survey, “Diagnosing Imaging Center, Institut d'Investigacions Biomédiques August Pi i
Sunyer (IDIBAPS), Hospital Clinic, Barcelona, °Lipid Unit, Hospital Miguel Servet, Zaragoza, Spain

Introduction: n-3 Long-chain polyunsaturated fatty acids (n-3LC-PUFA) protect from coronary heart
disease (CHD). Spain shares with Japan both low fatal and non-fatal CHD rates and high seafood
intake.

Objective: To investigate the relationship between n-3LC-PUFA status in serum phospholipids as
biomarkers of seafood intake and carotid atherosclerosis in Spanish subjects at risk for CHD.

Design: In a cross-sectional study, 451 asymptomatic subjects (261 men, 190 women, mean age 45
years) with primary dyslipidemia had fatty acids measured in serum phosphatidylcholine and carotid
intima-media thickness (IMT) determined by ultrasound. Fatty food and seafood intake was evaluated
in a random subsample of 70 participants.

Results: Phosphatidylcholine fatty acid composition and mean daily consumption of olive oil (39 g)
and seafood (76 g) were similar to those reported for Spanish populations. Multiple regression
analyses showed that eicosapentaenoic + docosahexaenoic acids (f = -0.094, P = 0.015) and oleic
acid (B = -0.107, P = 0.005) proportions were inversely related to mean common carotid artery IMT
after adjustment for cardiovascular risk factors, statin use and other fatty acids. In similar models, a-
linolenic acid related inversely to bifurcation and internal carotid artery (ICA)-IMT, while linoleic acid
was directly related to ICA-IMT (P < 0.05, all).

Conclusion: Increasing phospholipid proportions of n-3LC-PUFA, oleic acid and a-linolenic acid are
associated with less atherosclerosis in subjects with primary dyslipidemia. High intakes of seafood
and olive oil might explain in part the Spanish paradox of low CHD rates in face of a high burden of
cardiovascular risk factors.
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RECLASSIFICIATION OF 10 YEAR CHD RISK COMPARED BY PRESENCE OF CAROTID PLAQUE AND HIGH CRP
Vilmundur Gudnason®? S. Halldorsdottir', B. Thorsson®, T. Aspelund®?

!Icelandic Heart Association Research Institute, Kopavogur, “University of Iceland, Reykjavik, Iceland

Introduction: Carotid plaque and CIMT are used as surrogate markers for CAD. The REFINE
Reykjavik Study is a population based study where the objective is to refine cardiovascular risk
evaluation.

Aims: To compare reclassificiation within categories of 10 year Reykjavik study CHD risk using
presence of carotid plaque and high CRP levels.

Methods: Since 2006, 4025 subjects (51% women) aged 35-69 have been recruited from a random
sample stratified by sex and age from the greater Reykjavik Area, with a response rate of 70%.
Carotid plaque and CIMT were measured using ultrasound. At least moderate plaque defined the
presence of plaque and high CIMT >75%. 3437 apparently healthy men without CHD history or statin
use were analysed forl0-year CHD risk based on classical risk factor levels and then reclassified by
presence of carotid plaque and having high CRP (=3 mg/L). All results were population weighted.

Results: The table shows estimated prevalence of plague, CIMT, high CRP, and combinations of
conditions in men. Results were comparable for women.

10-year CHD

. . 0-3% 3-6% 6-10% 10+ % Total
risk categories

Plaque 1.2% 4.9% 10.1% 25.3% 8.4%
Plague or high 0 o o o o
IMT( >75%) 7.8% 21.0% 45.7% 66.9% 29.6%
CRP=3 mg/L 10.3% 17.0% 19.6% 28.9% 17.3%
CRP23mg/L | 5y 1.1% 1.5% 9.2% 2.3%
AND plaque

CRP=3 mg/L
AND (Plaque or |1.1% 4.2% 9.9% 21.3% 7.4%
high IMT)

[Reclassification of CHD risk in men]

Conclusion: High CRP is frequent in all risk categories, but has little overlap with evidence of carotid
artherosclerosis in either men or women.
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INSTABILITY OF CORONARY PLAQUES IS CLINICALLY AND ANGIOGRAPHICALLY ASSOCIATED WITH SPECIFIC
CRP-RECEPTOR SUBTYPE

Dorette Raaz-Schrauder’, L. Klinghammer?, A.B. Ekici®, M. Herrmann®, W.G. Daniel’, A. Reis?, C.D. Garlichs*

'Cardiology and Angiology, ZInstitute of Human Genetics, *Medical Clinic Ill, University Hospital Erlangen, Erlangen, Germany

Purpose: Clinical outcome in patients with acute coronary syndromes (ACS) is strongly influenced by
inflammation and its central mediator C-reactive protein (CRP). Recently, Fcy receptor lla (FcxRIla)
has been identified as the receptor for CRP. The aim of our study was to assess whether patients with
ACS show a specific genetic subtype for FcxRlla (i.e. the allele H131 with weak CRP binding or R131
with strong CRP binding). Additionally, analyses of patients' coronary angiograms evaluated the
association of FcxRlla genetic subtype with appearance of intracoronary thrombus.

Methods: We conducted a genetic association study among 701 consecutive patients with first event
of ACS compared to 467 patients with stable angina pectoris. All patients were genotyped for a
frequent functional polymorphism of the mature FcxRlla. Moreover, angiographic analyses classified
patients' angiograms according to the type and grade of stenoses as well as the presense of
intracoronary thrombus.

Results: The FcxRlla R/R131 genotype was significantly associated with ACS as the first
manifestation of CAD (P=1.2 x 10-9, odds ratio 2.86, 95% CI.2.06-3.99) compared to the non-R/R131
genotype. Coronary angiograms of ACS patients with the FcxRlla R/R131 genotype showed
significantly higher frequencies of intracoronary thrombus and more complex lesions as compared to
ACS patients with non-R/R131.

Conclusions: Our data show a genetic association of the FcyxRlla R/R131 genotype with a more
frequent occurrence of ACS as the first manifestation of CAD. Moreover, coronary lesions of ACS
patients with this genotype show significantly higher complexity and frequently contain thrombus.
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ENDOTHELIAL FUNCTION ASSESSED BY PERIPHERAL ARTERY TONOMETRY IS A DETERMINANT OF CAROTID
INTIMAE-MEDIA THICKNESS REGARDLESS OF FRAMINGHAM RISK SCORE

Raimon Ferré', G. Aragonés?, N. Plana’, J. Merino?, M. Heras?, B. Coll®, R. Cos?, L. Masana®
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Peripheral artery tonometry (PAT) seems to be a reliable clinical method to assess endothelial
function (EF). Its correlation with carotid intimae-media thickness (cIMT) in patients with intermediate
cardiovascular (CV) risk as assessed by the Framingham Risk Score (FRS) has not been established.

Objective: To assess EF using PAT in patients with intermediate CV risk by FRS and determine its
association with cIMT.

Design: We studied 248 patients with intermediate CV risk and no history of cardiovascular disease.
EF by PAT, cIMT and a physical exam, as well as anthropometrical and biochemical studies were
performed.

Results: EF assessed by PAT, along with LDL and age, was the main predictor of increased cIMT.
PAT values were independent of FRS. PAT was lower in men than women (P=0.025). Smokers also
had a lower PAT (P=0.004). In a bivariate correlation analysis, the PAT ratio was inversely associated
with waist circumference (WC) and triglycerides and directly associated with HDL and Apo Al. PAT
was also positively correlated with age and systolic blood pressure (SBP) (P=0.004 and P=0.003,
respectively). In a linear regression model, the factors associated with a lower PAT ratio were
smoking, WC, triglycerides and diabetes therapy, while lipid-lowering therapy and pulse pressure
were positively correlated.

Conclusions: Endothelial dysfunction assessed by PAT is a determinant of cIMT in patients at
intermediate cardiovascular risk. A lower PAT is associated with the lipid and obesity components of
the metabolic syndrome. Since PAT is not correlated with FRS, this measure of EF may provide
clinical information beyond classical cardiovascular risk scores.
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OPTIMISING THE SELECTION OF GENETIC MARKERS FOR MENDELIAN RANDOMISATION EXPERIMENTS

Daniel valltzerdlowl, R. Sofat?, T. Shah? K. Kuchenbaecker', J. Mindell*, M. Kumari*, M. Kivimaki', J.P. Casas®, E. Brunner®, A.
Hingorani™
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Background: Through Mendelian randomisation, association between a biomarker and a disease is
interpreted as causal if genetic variants affecting the level of that biomarker are also associated with
the disease. However, careful consideration is needed to select appropriate genetic variants. Protein
biomarkers e.g. C-reactive protein (CRP), teleologically have a single, proximal associated gene,
whereas non-protein biomarkers e.g. HDL-cholesterol, are influenced by multiple genes which may
also affect other biomarkers.

Objectives: To examine the specificity of phenotypic effects of common genetic variants associated
with CRP and HDL-cholesterol.

Methods: We assessed CRP, HDL-cholesterol and 28 other biomarkers and selected single
nucleotide polymorphisms (SNPs) most closely associated with CRP (10 SNPs) and HDL-cholesterol
(7 SNPs) from the IBC HumanCVD BeadChip genotyped in 5060 men and women from the Whitehall-
Il study.

Results: The SNP (rs1205) in CRP (1g21) most closely associated with CRP (p:1.85x10'8) affected
only CRP concentration, but SNPs in other genes associated with CRP [e.g. the APOE cluster
(19913) and IL6R (1g21)] additionally affected LDL-cholesterol and interleukin-6, among other traits.
A SNP (rs17231506) in CETP (16q13) was most strongly related to HDL-cholesterol (p=2.49x10™%)
but also affected LDL-cholesterol, and apolipoproteins A1 and B. Multiple effects were also found for
other HDL-cholesterol-related SNPs [including rs301 LPL (8p21), rs231342 LIPC (15922), rs662799
APOAG5 cluster (11g23)].

Conclusions: Care must be taken in selecting genetic markers for Mendelian randomisation
experiments to avoid potential confounding by pleiotropic effects. A specific genetic proxy is likely to
be found for a protein biomarker but not necessarily for non-protein traits.
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INTERACTION OF SELECTED ABCG1 GENE SINGLE NUCLEOTIDE POLYMORPHISMS WITH DIETARY PUFAS TO
MODULATE HDL-CHOLESTEROL CONCENTRATIONS IN THE POPULATION-BASED HORTEGA STUDY

Rosario Abellan®, M.L. Mansego®?, S. Martinez-Hervas“**, J.C. Martin-Escudero®, R. Carmena®*, J.T. Real®*, J. Redon?®, M.
Pineda’, F.J. Chaves™
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INCLIVA, 2CIBER de Obesidad y Nutricién “CIBEROBN”, *Servicio de Endocrinologfa, Hospital Clinico Universitario de
Valencia, ‘CIBER de Diabetes y Enfermedades Metabdlicas Asociadas “CIBERDEM?, Valencia, *Servicio de Medicina Interna,
Hospital Rio Hortega, Valladolid, °Servicio de Medicina Interna, Hospital Clinico Universitario de Valencia, Valencia, Spain

Introduction: Although previous studies have observed that ABCG1 mediates cholesterol transport
from macrophages to the major HDL fractions, there is little information about ABCG1 polymorphisms
and variations in plasma HDL-cholesterol concentrations in humans.

Objective: The aim of our study was to investigate whether interactions between polyunsaturated
fatty acids intake and SNPs located within the ABCG1 gene modulate the observed associations with
HDL-cholesterol concentrations under postprandial state in a representative Spanish Caucasian
population.

Design: ABCG1 SNPs were genotyped in 1270 subjects (50.0% women, age range 21-85 years old)
who patrticipated in the population-based Hortega study. Biochemical measurements were made by
using standard procedures. Dietary intakes were estimated by using a validated questionnaire.

Results: Significant gene-diet interactions for HDL-cholesterol concentrations were found (P
interaction=0.0004), although no significant differences in dietary intake were observed according to
genotype groups. For the SNP rs1044317 (c.*399 A>G, located in the 3' UTR), homozygotes for the G
allele had higher HDL-cholesterol concentrations than did carriers of the A allele under diets with a
low polyunsaturated fatty acids content (P=0.043). However, under diets with a high polyunsaturated
fatty acids content, the G allele homozygotes had significant lower HDL-cholesterol concentrations
than did carriers of the A allele (P=0.003).

Conclusions: In a representative Spanish population under postprandial state, the ABCG1
rs1044317 polymorphism was associated with variations in plasma HDL-cholesterol concentrations,
mainly in subjects with high polyunsaturated fatty acids intakes.
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MRAS - A STRONG CANDIDATE GENE (SCG) FOR CORONARY ARTERY DISEASE (CAD)
Jennifer Freyer', A.K. Wagner?, H. Schunkert', J.-J. Zwaginga®, Z. Aherrahrou®, P. Linsel-Nitschke', J. Erdmann®
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In our recent genome-wide association study (GWAS) we identified the MRas gene as a SCG for
CAD. M-Ras is a member of the Ras superfamily of small GTPases, thes family members function as
molecular switches in diverse cellular functions and thereby regulate a variety of biological processes.
Atherosclerosis is a chronic inflammatory disease of the vessel wall with accumulation of lipid-laden
macrophages in the large arteries. RT-PCR analyses demonstrated that MRas is expressed in several
tissues, including mouse and human aorta and heart, tissues that are involved in atherosclerosis. M-
Ras has been implicated in the regulation of TNFa-stimulated LFA-1 activation and integrin-mediated
leukocyte adhesion downstream of various inflammatory cytokines. M-Ras could thus be linked to
monocyte adhesion onto the endothelium. We have obtained MRas-KO mice and we are currently
crossing MRas-null mice with Apolipoprotein E (ApoE)-KO mice in order to create double-KO animals
because Apoe-KO mice are highly susceptible to atherosclerosis. We will perform a mouse-
atherosclerosis study.
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MODEL OF TYPE 2 DIABETES COMBINED WITH HYPERCHOLESTEROLEMIA INDUCED BY DIET PROMOTES TARGET
ORGAN LESIONS IN NEW ZEALAND RABBITS

Tatiana Helfenstein®, F. Fonseca’, S. Ihara?, J. Bottos®, M. Farah®, F. Moreira®, D. Pomaro?, H. Pott Jr*, L. Godoy”, R. Povoa’,
A. Carvalho', M. Izar*

"Medicine, 2Pathology, *Ophtalmology, Federal University of Sao Paulo, Sao Paulo, “Medicine, Pontificy Catholic University of
Campinas, Campinas, Brazil

Objectives: The aims of this study were to develop an experimental model of type 2 diabetes mellitus
combined with hypercholesterolemia induced by diet and to assess glucometabolic alterations and
target organ lesions.

Methods: New Zealand male rabbits were fed high-fat/high-sucrose (10/40%) and cholesterol-
enriched diet for 24 weeks, when they were sacrificed. Biochemistry, fundus photographs with
fluorescein angiography, and pathological analyses were performed.

Results: The animals gained weight, increased blood glucose, total cholesterol, LDL-C and
triglycerides, and decreased HDL-C (p< 0.05 vs. baseline). Fructosamine levels and the homeostasis
model assessment of insulin resistance (HOMA-IR) were increased, while there was a reduction in the
HOMA-3 (p< 0.05 vs. baseline). Early clinical features of diabetic retinopathy, with hyperfluorescent
dots consistent with presence of retina microaneurysms were seen since week 12, progressing up to
the end of the experiment (p< 0.0005). Aortic atherosclerosis, hepatic steatofibrosis, glomerular
macrophage infiltration and foci of interstitial fibrosis in the kidneys were the main histomorphologic
findings of this study.

Conclusions: Our model reproduced several glucometabolic characteristics of humanoid type 2
diabetes and promoted target organ lesions and atherosclerosis. This non-expensive model is
suitable for studying mechanistic pathways and allowing novel strategic approaches.
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INCREASED ERYTHROCYTE AGGREGABILITY IN PATIENTS WITH SLOW CORONARY FLOW

Kumral Ergun Cagli*, E.I. Gurel?, O. Ozeke®, N. Seringec?, A. Yalcinkaya®, S. Kocabeyoglu®, F.N. Basar', N. Sen*, K. Cagli*,
N. Dikmenoglu®
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Hospital, “Cardiovascular Surgery, Turkiye Yuksek Ihtisas Hospital, Ankara, Turkey

Objective: Slow coronary flow (SCF) is a well-known entity, but its exact pathophysiology is still
unclear. Microvascular dysfunction is typically implicated in the pathogenesis of SCF, but less
attention has been paid to intrinsic properties of blood that can also impair the microcirculatory blood
flow. In the present study we aimed to evaluate aggregability and deformability of erythrocytes and
viscosity of plasma in SCF.

Methods: Twenty-three patients with SCF (Study group, 15 male, mean age 55+13.8years) and 20
subjects with normal coronary arteries (Control group, 12 male, mean age 58.5+10.7years) were
included in the study. Coronary blood flow was quantified by means of thrombolysis in myocardial
infarction (TIMI) frame count and aggregation and deformability of erythrocytes were measured by
Laser-assisted Optical Rotational Cell Analyser. Plasma viscosity was measured by a cone-plate
viscometer. Erythrocyte aggregation was represented by aggregation half-time, aggregation
amplitude, and aggregation index, whereas elongation index was used for expression of deformability.

Results: Aggregation half-time, aggregation index, elongation index, and plasma viscosity were
similar between two groups, however, significant difference was found in aggregation amplitude,
which was in favour of an increased aggregability in SCF patients compared to controls (22.5+4.7au
vs. 17.5+7.5au, respectively, p=0.028). In the study group, correlation analysis revealed a significant
relationship between the TIMI frame count for left anterior descending artery and aggregation
amplitude (r=0.307, p=0.045).

Conclusion: These findings suggest that erythrocyte aggregability, but not deformability or plasma
viscosity may contribute to the pathophysiology of SCF presumably via adversely affecting blood flow
in the coronary microcirculation.



Poster Session

INVOLVEMENT OF NA+ -CA2+ EXCHANGER IN THE ENDOTHELIUM-INDEPENDENT VASORELAXATION INDUCED BY
CURCUMA LONGA L IN RAT MESENTERIC ARTERY

Oluwatosin Adaramoye®, I.A. Medeiros?

'Biochemistry, University of Ibadan, Ibadan, Nigeria, 2LTF, Universidade Federal da Paraiba (UFPB), Joao Pessoa, Brazil

Objective: Previous studies confirmed that the methanolic extract from Curcuma longa L (CLME)
lowers arterial blood pressure and heart rate in rats. In this study, we investigated the involvement of
Na+ -Ca2+ exchanger (NCE) in the vasorelaxation by CLME in rat mesenteric arteries.

Methods: Mesenteric arteries were obtained from rats and cut into rings. In some rings, the
endothelium was removed by gently rubbing the surface with a moist finger. The rings were
suspended in organ baths containing Tyrode’s solution (370C, 95% 02 + 5% CO2). Rings were
stabilized with a resting tension of 0.75 g for 60 minutes, and different drugs were administered.

Results: CLME (1-1000 pg/mL) concentration-dependently relaxed phenylephrine (PHE) (10 uM) pre-
contracted rings with intact-or denuded-endothelium, suggesting that the removal of endothelium has
no effect on vasorelaxation by CLME. CLME (30, 100 and 300 pg/mL) inhibited the cumulative
concentration-response curves to PHE (10-8 -10-5 M) in a concentration-dependent manner.
Treatment with ouabain 100 uM (selective blocker of Na+-K+ ATPase) has no effect on the relaxant
responses of CLME. However, treatment with nickel chloride (NiCl2) (100, 300 and 400 uM), a
putative NCE inhibitor, concentration-dependently reduced the vasorelaxant responses of CLME.
CLME (100 pg/mL) produced less relaxant effect with decreasing extracellular Na+ concentration.
CLME-induced vasorelaxation was abolished in a Na+ -free Tyrode’s solution, a condition that
eliminates the influence of the forward mode of the exchanger.

Conclusions: The results provide indirect evidence that the stimulation of the forward mode of NCE
may contribute to the vasorelaxation by CLME.
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BODY MASS INDEX IS A MAJOR DETERMINANT FOR NON-ALCOHOLIC STEATOHEPATITIS IN NON-DIABETIC
HYPERTENSION PATIENTS

Chang-Hua Chou?, W.-C. Tsai®

YInternal Medicine, Sinlau Christian Hospital, %Internal Medicine, National Cheng Kung University Hospital, Tainan, Taiwan
R.O.C.

Purpose: Non-alcoholic steatohepatitis (NASH) was associated with cardiovascular risk. Metabolic
syndrome was associated with NASH. However, factors for development of NASH were not well study
in hypertension.

Methods: We included 220 non-diabetic essential hypertension patient (mean age 41 + 8 years, 149
men) in this study. All patients did not have viral or alcoholic liver diseases. Serum alanine
aminotransferase (ALT), aspartate aminotransferase (AST), and adiponectin were measured. NASH
was defined as if ALT or AST >30 U/L in men or >19 U/L in women. Homeostasis model assessment
(HOMA) index was used for degree of insulin resistance.

Results: NASH was noted in 99 patients (45%). Patients with NASH had significantly higher glucose,
triglyceride, cholesterol, body mass index (BMI), HOMA index, and lower adiponectin. Status of statin
usage was not associated with NASH. After multivariate analysis controlling glucose, triglyceride,
cholesterol, BMI, HOMA index, and adiponectin, only BMI was significantly associated with NASH
(HR 1.179, 95% CI 1.059-1.313, p = 0.003), and cholesterol was borderline significantly associated
with NASH (HR 1.010, 95%CI 1.000-1.019, p = 0.053).

Conclusion: BMI is an independent factor associated with NASH in hypertension.
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INCREASED LEVELS OF ADMA AS MEASURE OF ENDOTHELIAL DYSFUNCTION IN ELDERLY PATIENTS WITH
ATRIAL FIBRILLATION

Ingebjarg Seljeflot®, S. Ulimoen?, S. Enger?, H. Arnesen’, A. Tveit?

'Center for Clinical Heart Research, Dept of Cardiology, Oslo University Hospital, Ulleval, Oslo, *Medicine, Asker & Baerum
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Several independent risk factors for AF have been identified, however, the importance of endothelial
dysfunction is still not clarified.

The aim of the present study was to evaluate the levels of L-arginine, the substrate for nitric oxide
(NO) and the asymmetric dimethylarginine (ADMA), an endogenous inhibitor of NO-synthase, as
related to the presence of AF.

Material and methods: The study population consists of 75-year old subjects with permanent AF
(n=62) and control subjects in sinus rhythm (n=124), matched for gender. Clinical data were obtained
and fasting blood samples were prepared for measurement of L-arginine and ADMA, performed by an
HPLC-method. Group differences were compared by t-test and Chi-square was used for trend
analysis through quartiles. Multiple regression models were performed for estimation of
independency.

Results: Means (SD) are given. Levels of ADMA were elevated in AF vs controls (0.69 (0.13) vs 0.62
(0.12) umol/L, p< 0.001) and the L-arginine/ADMA ratios were lower (114 (23) vs 124 (27), p=0.015),
still significant after adjustment for relevant covariates (creatinine, hypertension, body mass index,
diabetes, ischemic heart disease, LDL-cholesterol) (p=0.007 and p=0.037, respectively). When
dividing the ADMA levels into quartiles there was a si%nificant trend for having AF with increasing
levels of ADMA (p=0.001) with a clear cut-off at the 25" percentile (< 0.54umol/L), giving an OR for
having AF of 7.16 (95% CI 2.43-21.09) with higher levels.

Conclusion: Elevated levels of ADMA are significantly predicting the presence of atrial fibrillation in
the elderly, elucidating the importance of endothelial dysfunction in such patients.
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AORTIC STIFFNESS AS A RISK FACTOR FOR RECURRENT CARDIOVASCULAR EVENTS IN VERY HIGH RISK
DIABETIC MEN

Dimitrios Levisianou®, A. Melidonis®, S. Foussas®, E. Adamopoulou®, E. Skopelitis?, A. Destounis?, T. Xenopoulou?, I.
Skoularigis®, G. Koukoulis®, F. Triposkiadis®
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Background and aims: Aortic stiffness (AS) has been shown to correlate with the possibility of
recurrence of coronary events in non-diabetic patients. Its predictive value for cardiovascular
morbidity in diabetics with ischaemic heard disease isn't established. The aim of this prospective
study was to test the hypothesis that estimating AS could predict cardiovascular morbidity in diabetic
patients.

Materials and methods: One hundred consecutive diabetic men with no history of cardiovascular
disease, admitted to the coronary care unit, were evaluated for arterial stiffness by calculating carotid-
femoral pulse wave velocity (PWYV). Follow-up telephone interviews at 12 months after discharge
assessed the primary endpoints: unstable angina, revascularization, myocardial infarction, stroke or
death. Cox proportional hazard models were used to estimate cause-specific hazards of the end-
points. To facilitate analysis, PWV values were divided into two halves, upper and lower.

Results: Overall 12 cardiovascular events and 2 deaths were recorded during follow-up period.
Those in the upper compared to those in the lower half of PWV were older (68.22+7.18 vs.
58.96+£10.36 years, p< 0.001), had a longer diabetes duration (13.6+10.43 vs. 6.71+5.95 years,
p=0.003), and more increased TC (178.26£52.50 vs. 216.66+£56.7 mg/dl, p=0.025). After adjustment
for age, diabetes duration, TC, and smoking, PWV was independently associated with the risk for
recurrent cardiovascular events (hazard ratio=2.408, 95%CI=1.313-6.88, p=0.032).

Conclusion: Increased AS was associated with increased one-year risk for recurrent cardiovascular
event in diabetic men. We propose that AS could be routinely used for risk stratification in the
management of diabetic men after the first coronary event.
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GENETIC VARIATION AT THE CD36 LOCUS AND RISK OF CORONARY HEART DISEASE IN WOMEN AND MEN
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Introduction: CD36 is a scavenger receptor that is important for the differentiation of macrophages
into foam cells. Genetic variation at this locus has been associated with lipids and risk of CAD,
especially among men.

Aim: We examined whether genetic variation at this locus was associated with risk of CHD in two
prospective studies of women and men.

Methods: We genotyped 28 SNPs spanning 77 kbp at the CD36 region on Chr 7 in two nested case-
control studies within the Nurses' Health and Health Professionals Follow-Up Studies (967 cases and
1929 controls).

Results: We identified two major haplotype blocks of high linkage disequilibrium that were tagged by
four common htSNPs (rs#’s: 9641866, 1953298, 3211886, 3211931). When considered together, five
common haplotypes were estimated (frequency >= 5%). Compared to the haplotype carrying all major
alleles, we observed a 30% higher risk of CHD for a haplotype that included variant alleles for
rs1953298 and rs3211886. Upon separate analyses of the htSNPs, only the rs3211886 variant was
associated with risk of CHD, especially in men (p, interaction with gender=0.05). Further stratification
of the female cohort suggested that the haplotype was associated with CHD in postmenopausal
women who did not use hormonal therapy (OR=1.8, 95% CI: 1.1-3.0) whereas no risk was observed
in postmenopausal women with exogenous hormone use or in premenopausal women (OR=1.1, 95%
Cl: 0.6-1.9).

Conclusion: This study suggests that common genetic variation at the CD36 locus may predict risk of
CHD - especially among men and women with low estrogen levels.
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HETEROZYGOSITY FOR R1141X IN ABCC6 AND RISK OF ISCHEMIC VASCULAR DISEASE
Louise S. Hornstrup®, A. Tybjeerg-Hansen, C. Lundegaard Haase', B.G. Nordestgaard?, P. Grande®, R. Frikke-Schmidt*
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Background and aims: Pseudoxathoma elasticum (PXE) is an autosomal recessive disease caused
by mutations in ABCC6. The disease leads to dystrophic mineralization in elastic components of skin,
eyes and vessels, the latter leading to an increased risk of ischemic cardiovascular disease in PXE
patients. Previous research has suggested that heterozygotes may display an attenuated disease
phenotype. Thus, we tested the hypothesis that heterozygosity for R1141X, the most frequent PXE-
causing mutation in Caucasians, leads to an increased risk of ischemic vascular disease in the
general population.

Patients and methods: We genotyped 10,276 individuals in the Copenhagen City Heart Study;
51,135 individuals in the Copenhagen General Population Study; 4,859 individuals in the
Copenhagen Ischemic Heart Disease Study and 640 individuals in the Copenhagen Carotid Stroke
Study for the R1141X mutation.

Results: The frequency of R1141X was 0.6% in all the populations studied. We observed no
increased risk of ischemic heart disease, myocardial infarction, ischemic cerebrovascular disease or
ischemic stroke in either of the cohorts. Furthermore, we found no association between R1141X and
any ischemic event in an analysis of all studies combined, with a total of 66,910 individuals and
13,668 ischemic events.

Conclusion: In four large studies, comprising a total of 66,910 participants of which 13,668 had
ischemic events; R1141X did not associate with risk of ischemic vascular disease. Thus,
heterozygosity for the R1141X mutation does not seem to cause a moderate PXE phenotype in the
general population.
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TCF7L2: A GENETIC LINK BETWEEN DIABETOGENICITY AND ATHEROGENICITY?
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Background: Coronary artery disease (CAD) shares common risk factors with type 2 diabetes
(T2DM). Variations in the transcription factor 7-like 2 (TCF7L2) gene, particularly rs7903146, increase
T2DM risk. Potential links between TCF7L2 variant rs7903146 and coronary atherosclerosis are
unknown. We therefore investigated the association between rs7903146 and angiographically
determined CAD in diabetic and non-diabetic patients.

Methods and results: We genotyped variant rs7903146 in a large cohort of 1647 consecutive
Caucasian patients undergoing coronary angiography for the evaluation of established or suspected
stable CAD. Significant CAD was diagnosed in the presence of coronary stenoses =50%. Variant
rs7903146 in the total study cohort was significantly associated with significant CAD (adjusted
additive odds ratio (OR) 1.29 [1.09-1.53]; p=0.003). This association was strong and significant in
T2DM patients (n=391; OR=1.90 [1.32-2.74]; p=0.001) but not in non-diabetic subjects (OR=1.10
[0.90-1.34]; p=0.370). The interaction risk allele by T2DM was significant (Pinteraction=0.002), indicating
a significantly stronger impact of the polymorphism on CAD in T2DM patients than in non-diabetic
subjects. Further, the association of variant rs7903146 with T2DM depended on the presence of CAD:
The polymorphism strongly predicted T2DM in patients with significant CAD (OR=1.57 [1.26-1.97]; p<
0.001) but not in subjects without significant CAD (OR=1.04 [0.77-1.40]; p=0.791; Pinteraction=0.019).

Conclusions: TCF7L2 variant rs7903146 is significantly associated with angiographically diagnosed
CAD. This association is significantly modulated by the presence of T2DM; conversely the impact of
rs7903146 on T2DM risk is significantly modulated by the presence of CAD. These data point to
TCFL2 as genetic link between atherogenesis and diabetogenesis.
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CORONARY ARTERY DISEASE GENOME-WIDE REPLICATION AND META-ANALYSIS (CARDIOGRAM) - DESIGN OF A
PROSPECTIVE META-ANALYSIS OF 14 GENOME-WIDE ASSOCIATION STUDIES

Jeanette Erdmann, CARDIOGRAM

University of Luebeck, Lubeck, Germany

GWAS have uncovered at least 13 common alleles associated with CAD. However, each variant
confers a modest effect, and together, the variants explain a small fraction of heritability. These
observations suggest that additional loci harboring CAD-associated variants might be discoverable
with larger samples and improved statistical power. To accomplish this, we assembled CARDIoOGRAM
that pools GWAS data from 14 studies. In total, the consortium comprises more than 22,000 cases
with CAD and more than 60,000 controls. In each individual study, genome-wide genotyping was
carried out, and imputation was conducted to generate genotypes for 2.2 million SNPs in each study.

With the aim of conducting a type Il meta-analysis using GWA results from the single studies and
consortia, SOPs were generated in order to harmonize the QC and data analyses. With the
assembled sample size, the estimated power to detect modest effects is substantially increased. For
instance, even for genome-wide significance, the power is about 80% for an odds ratio of 1.1,
provided that the minor allele frequency is at least 10%.

Meta-analyses for CAD phenotype as well as for important subgroups including MI and early-onset
CAD will be carried out. Following the initial evaluations, wet lab replication genotyping of top results
will be sought in more than 15,000 additional cases and 15,000 controls. CARDIOGRAM brings
together an enormous wealth of GWA studies data on CAD and myocardial infarction, thus
representing the largest study to date to uncover the inherited basis for the leading public health
problem in the industrialized world.
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IDENTIFICATION AND FUNCTIONAL ANALYSES OF MOLECULAR HAPLOTYPES OF THE HUMAN
OSTEOPROTEGERIN GENE PROMOTER
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Osteoprotegerin (OPG) has been reported to be involved in the development of atherosclerotic
disease phenotypes, and OPG gene variation has been associated with plasma OPG levels and CAD
phenotypes. The architecture of the OPG promoter and its transcriptional regulation are poorly
characterized. We identified 1008 bp of the OPG 5'-flanking region to be sufficiently active in
osteosarcoma cells. To identify cis-regulatory regions, serial deletion constructs were generated.
Variants T-960C, A-946G, G-900A, T-864G, and T-159C within the 5'-flanking region were identified,
and individual subcloning revealed the existence of three molecular haplotypes (MolHaps): [T %%-A-
G-900_T-864; MolHapl, wild type (wt)], [T-QGO_G-QAG_G-QOO_T-864; MolHap2], [C-QGO_G-946_A-900_G-864;
MolHap4]. The OPG full length construct (1008 bp) was sufficiently, transcriptionally active, whereas
activities of MolHaps 2 and 4 were significantly reduced (p = 0.0018). Introduction of the -159C allele
reduced transcriptional activities of the respective full length constructs (p = 0.0014), and significantly
increased activities of the deletion constructs (p = 0.0005). EMSAs, competition assays, and ChIP
revealed specific DNA:protein interactions for the MolHaps with Spl and NF-1, and identified Egrl
interacting exclusively with the -159T allele. We propose new structural features within the OPG
promoter region and identified MolHaps being differentially transcriptionally active, and interacting
with a proximal polymorphic site.
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TNFA-M-RAS-LFA-1 PATHWAY ANALYSIS IN GENOME-WIDE SNP DATA ON PATIENTS WITH MYOCARDIAL
INFARCTION
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Background: Genome-wide association studies typically focus on single-locus analysis. By contrast,
systematic analysis of an affected pathway may be more informative. Recently, we identified the
MRAS gene as a new risk gene for CAD/MI (rs9818870 P=7.44 x 10" (OR=1.15; 95% CI=1.11-1.19)
by GWAS. The underlying biology is unclear.

We aimed to perform a MRAS gene based pathway analysis using Affymetrix genotype data from the
German MI Family Studies (GerMIFS |, GerMIFS I, and GERMIFS Ill (KORA)) comprising a total of
2,000 MI cases and 3,000 population-based controls.

Methods: Identification of relevant genes was undertaken by bioinformatical means of medical
literature and internet databases. Available SNPs were investigated in silico in three independent
genome-wide SNP data sets genotyped on Affymetrix platforms; missing genotypes were
subsequently imputed (GerMIFS | [875 MI cases, 1644 controls] and GerMIFS 1l [1221 MI cases,
1298 controls].

Results: Thirteen genes were identified in TNFa-M-Ras-LFA-1 pathway. Among them, ten genes
carried several SNPs significantly associated with CAD/MI in both GWAS. In ICAM-1 17/70 SNPs, in
ITGAL 8/47 SNPs, in ITGB2 25/147 SNPs, in MRAS 43/ 91 SNPs , in RaplA 29/276 SNPs, in RAPL
30/194 SNPs, in RIAM 16/228 SNPs, TNFa 13/140 SNPs, in TNFRSF1A 7/56 SNPs and in
TNFRSF1B 14/91 SNPs were significant for CAD/MI [combined p-values ranging from 0.001 - 5x10'5).

Conclusions: Several SNPs in genes of the TNFa-M-Ras-LFA-1 pathway revealed significant results
for CAD/MI in two GWAS. Replication steps are needed to further establish the role of this pathway in
the etiology of CAD/MI.
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MOLECULAR GENETIC ANALYSIS OF A HUMAN IGF1 PROMOTER P1 VARIATION

Ralph Tellgmannl, C. Dordelmann?, E. Brand®, V. Nicaud*, H. Pavenstadt®, F. Cambien®, L. Tiret*, M. Paul®, S.-M. Brand-
Herrmann

*Molecular Genetics of Cardiovascular Disease, Leibniz-Institute for Arteriosclerosis Research, Minster, 2Institute for Analytical
Sciences, Dortmund, *University Clinic Miinster, Miinster, Germany, “INSERM UMRS 937, Paris, France, *Maastricht
University, Maastricht, The Netherlands

IGF1 exerts important endocrine and paracrine functions in the cardiovascular system. We identified
the common variant C-1411T in the IGF1 upstream promoter P1, located within several overlapping
transcription factor binding sites (TFBS). Using transient transfection assays, we identified this site as
a functional enhancer of several, partly overlapping conensus binding sites. The T allele-carrying
enhancer, compared to the C allelic portion, exerts significantly reduced or even abrogated activity in
Sa0s-2 and HepG2, respectively (P-values < 0.0001), as well as in differentiated THP-1
macrophages. EMSA and subsequent Supershift experiments in HepG2 identified c-Jun as binding
partner exclusively to the T allele, whereas C/EBPdelta and ICSBP/IRF8 interacted only with the C
allelic promoter portion. Furthermore, genotyping of a case-control study for essential hypertension
(n=745 hypertensives; n=769 normotensives) for this variant revealed an odds ratio for hypertension
of 0.73 ([95%CI 0.58-0.91], P=0.006) associated with the T allele, and normotensives carrying the
protective T allele displayed a significant decrease in diastolic (P=0.036) and systolic (P=0.024) blood
pressure level. We here report detection of a functional enhancer module in the upstream IGF1
promoter region, which might play a key role in local IGF1 bioavailability. Whether C-1411T is also
associated with other IGF1-related disease phenotypes should be evaluated further population
studies.
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FUNCTIONAL ANALYSES OF THE HUMAN LEUKOTRIENE C4 SYNTHASE GENE PROMOTER MOLECULAR
HAPLOTYPES

Friederike Bruns®, R.-G. Telgmann®, B. Schréer', B. Schmitz?, F. Cambien®, P. Amarenco®, E. Brand?, S.-M. Brand-Herrmann*

Y_eibniz-Institut fiir Arterioskleroseforschung, 2Universitatsklinikum Munster, Miinster, Germany, JINSERM UMRS 937,
*INSERM U476UMRS 698, Paris, France

LTC, Synthase (LTC,S) SNPs have been validated to be associated with cardiovascular disease
(CVD), especially stroke phenotypes. LTC,S is a strong mediator of inflammation and affect vascular
permeability, its expression being strictly limited to hematopoietic cells. We aimed at analysing the
molecular basis of LTC,S promoter control and identifying functional genetic variants with molecularly
proven consequences for LTC,4S expression.

LTC,S was genetically scanned in 120 chromosomes of high-risk CVD patients (MolProMD Study).
Molecular haplotypes (MolHaps) were identified by individual DNA subcloning. Promoter deletion
constructs were generated and transfected in THP1 and U937 cells, the different allelic constellations
were introduced by site-directed mutagenesis.

We identified four SNPs (-1783G>A, -1412C>T, -1008G>A, -380A>C) in the 5'-regulatory region,
generating six common MolHaps. We found that 2010 bp of the LTC,s 5’flanking region were
transcriptionally active in monocytic cell lines, suggesting a cis-active regulatory element located
between positions -2010 and -1782 from the TIS. In U937 cells, a second region between positions -
1782 and -1560 displayed high transcriptional activity. Transfection analyses of promoter fragments
harbouring different MolHaps indicated that MolHaps2 (P< 0,01; harbouring the functional SNP -
380A>C ) and 5 (P< 0,01; harbouring the cis-located -1783G>A) were significantly less
transcriptionally active in THP1 and U937 cells compared to wild type MolHap1.

We identified ~2010 bp of the LTC,S 5’flanking region to be sufficient for meaningful transcriptional
activity in monocytic cell lines, mapped cis-active regulatory elements and provide a basis for the
molecular functional role of -380A>C in CVD phenotype association.
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CORONARY ARTERY CALCIUM SCORE IS A MORE SENSITIVE INDICATOR OF SUBCLINICAL ATHEROSCLEROSIS
THAN ANKLE-BRACHIAL INDEX

Andrejs Kalvelis', I. Stukena', G. Bahs®, L. Zvaigzne?, A. Lejnieks’
'Riga Stradins University, 2Medical Company 'ARS', Riga, Latvia

Aim: To assess the amount of calcium in coronary arteries (CACscore) by using CT scan and ankle-
brachial index (ABI), and their correlations with risk factors of cardiovascular disease (CVD) in
patients with adiposity.

Patients and methods: In 200 patients (mean age 52.3+11.7(xSD)) CACscore by CT scan and ABI
were measured. The correlations of these parameters with waist circumference (WC), body mass
index (BMI), systolic and diastolic blood pressure (SBP and DBP), total cholesterol (TC), low-density
and high-density lipoprotein cholesterol (LDL-C and HDL-C), triglycerides (TG), glucose, C-reactive
protein (CRP), adiponectin, and leptin were analyzed in accordance with the Pearson correlation
coefficient.

Results: In the whole group mean ABI was 0.992£0.14 and CACscore 120+403 without substantial
difference between men and women. In persons with adiposity, elevated CACscore was detected,
while ABI did not show difference between persons with or without signs of adiposity.ABI and CAC
score in different patient subgroups are shown in table. Only in patients with adiposity CACscore had
significant correlation with glucose, TC, LDL-C, HDL-C, and adiponectin. Only in patients with
increased WC, ABI correlated with SBP and TC while in patients with elevated BMI, ABI did not
correlated with any of analyzed parameters.

Conclusions: Elevated CACscore is a more sensitive indicator of CVD risk which correlates with
changes of levels of glucose, lipids, and adiponectin. This association is more marked in patients with
adiposity.

Normal Elevated Normal WC Increased Whole

BMI BMI P e P group

1.01(0.93, |1.00(0.94, 1.02(0.94, 1.00(0.94, 1.00(0.93,
ABI 1.07) 1.06) 0.457 1.09) 1.06) 0.210 1.06)
CAC score |0 (0, 31) 7 (0,100) |0.007 0(,1) 2 (0, 61) 0.013 0 (0, 33)

[ABI and CAC score in different patient subgroups]
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LEPTIN TO ADIPONECTIN RATIO IS MODIFIED BY ADIPONECTIN RECEPTOR GENES POLYMORPHISM AND DIET

I. Wybranska', M. Malczewska-Malec?, |. Leszczynska-Golabek®, B. Kiec-Wilk!, M. Kwasniak®, C. Defort?, J. McMonagle®, H.
Roche®, Aldona Dembinska-Kiec"

'Department of Clinical Biochemistry, Jagiellonian University Collegium Medicum, Cracow, Poland, 2INSERM U476, Marseille,
France, *University College Dublin, Dublin, Ireland

Background: The leptin to adiponectin ratio has been suggested to be predictor of development of
metabolic syndrome (MetS) complications. The present study was undertaken to investigate whether
the dietary intervention can predict the risk of traits characterizing MetS and affect the impact of
leptin/adiponectin ratio in the adiponectin receptor 1 (ADR1) gene variants (rs2275737; rs 10920533)
and adiponectin receptor 2 gene variant (rs 1058322) (ADR2) carriers.

Material and methods: The present study was the part of EU LIPGENE human dietary intervention
project in patients with MetS.

The 486 MetS subjects were randomly assigned to one of four isoenergetic diets: ; high-fat (38%
energy) high-SFA (Diet A); high-fat (38% energy), high-MUFA (Diet B) and two isoenergetic low-fat
(28% energy) diets, supplemented with long chain n-3 PUFA (Diet D) or it placebo (Diet C) for 12
weeks.

Results: However before dietary intervention there was any statistical differences in the
leptin/adiponectin ratio value between studied genotypic subgroups, the moderate (about 10%)
decrease of leptin/adiponectin ratio after 12 weeks of low-fat diet (D and C) was observed in common
genotype carriers of ADR1 and ADR2. The significant increase in leptin/adiponectin ratio in the rare
AA genotype (rs 109205330) 17,75 vs 9,34 (GG) and rare AA genotype (rs 2275737) 16,01 vs
9,73(CC) was observed.

Conclusion: Low-fat, high carbohydrate diet (8% SFA, 11% MUFA; 6% PUFA), enriched in n-3 PUFA
is beneficial for MetS , but not with the AA genotype carriers of adiponectin rs109205330 and
rs2275737.

Supported by the EU FOOD-CT-2003-505944 LIPGENE and K/ZDS/000620 projects
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TIME-SERIES AND GENE CO-EXPRESSION ANALYSES OF TRANSCRIPTIONAL CHANGES IN HUMAN MONOCYTES
AFTER ACUTE MYOCARDIAL INFARCTION: THE GERMAN MI FAMILY STUDY

Patrick Linsel-Nitschke®, H. Sager', S. Maouche?, J. Brocheton?, J. Erdmann’, Z. Aherrarhou®, F. Cambien?, H. Schunkert’,
Cardiogenics

*Medizinische Klinik 11, University of Luebeck, Luebeck, Germany, 2INSERM UMRS 937, Université Pierre et Marie Curie, Paris,
France

Background: Myocardial infarction (MI) is associated with an inflammatory reaction and the
peripheral recruitment of monocytes to the injured area. We hypothesize that temporal changes in
gene expression of circulating monocytes in acute Ml will identify genes and pathways of importance
in the pathophysiology and clinical course of acute MI.

Methods: Monocyte-RNA from 28 MI patients was obtained at three time points:

1. within 6 hours of onset of chest pain,
2. three days, and
3. 12 weeks after acute MI.

RNA samples were analyzed using lllumina Bead Chip gene expression arrays containing 24,526
probes corresponding to 18,391 genes. To identify patterns of genes modulated between the three
time points, different statistical and bioinformatical approaches were used, including mixed linear
models and gene set enrichment analysis to elucidate pathways differing significantly between the
three time points.

Results: The most significant pathways with multiple genes differentially regulated were:

1. Inhibition of VEGF-mediated angiogenesis through upregulation of Thrombospondin 1.
2. Induction of monocyte adhesion proteins mediated by small GTPases (Rho, Rac, Cdc42).
3. Leukocyte transedothelial migration mediated by chemokines.

Gene set enrichment analysis identified a significant over- representation of genes involved in
regulation of myocardial contractility as well as genes involved in cytokine and chemokine mediated
signaling.

Conclusion: Expression gene profiling of circulating monocytes in various stages of acute Ml enables
the identification of genes and pathways contributing to the pathophysiology of MI. This research
could lead to the identification of novel therapeutic targets or biomarkers of myocardial ischemia.
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ATHEROGENIC DYSLIPIDEMIA IN ADULT CHILDREN OF PATIENTS WITH PREMATURE CORONARY HEART DISEASE.
RELATION TO OWN AND PARENTAL RISK FACTORS

Michail Konnov, L. Dobordzhginidze, A. Deev, N. Gratsiansky

Laboratory of Clinical Cardiology, Institute of Physico-Chemical Medicine, Moscow, Russia

Purpose: To elucidate associations between atherogenic dyslipidemia (aDLP) in adult children of
patients with premature (onset < 55, men; < 60 years, women) coronary heart disease (PCHD) and
their own and parental characteristics.

Methods: We examined members of 182 families - 173 parents-probands (men 65.1%) aged 40-63
years, their 114 consorts (men 23.9%) aged 37-67 years, 218 their children (men 51.4%) aged 18-37
years. Characteristics comprised alcohol, smoking, contraceptives, height, BMI, waist circumference
(WC), heart rate, systolic/diastolic BP, total, HDL, LDL cholesterol (C), triglycerides (TG), serum
glucose, impaired glucose tolerance, diabetes, prehypertension (PreHT) and hypertension (HT [JNC-7
criteria]), metabolic syndrome (IDF criteria), TG-, LDLC-lowering drugs, and (in parents) education,
menstruation status. TG 21.7 were defined high, HDLC < 1.03 (men), < 1.29 mmol/l (women) - low.
aDLP was defined as high TG + low HDLC. PreHT, HT were combined. Predictors were selected by
sex, age adjusted logistic regression.

Results: Characteristics related to aDLP (found in 17/218, children, 7.8%) with p< 0.1 in univariate
analysis (WC, BMI, glucose of children; alcohol of proband; TG, HDLC of non-proband) were included
into stepwise regression procedure. Independently associated with aDLP were WC (OR top vs 2
bottom tertiles [283.0 vs < 83.0 cm] 6.70 [95%CI 1.68-26.7, p=0.007]), glucose of children (OR=5.0 vs
< 5.0 mmol/l 2.90 [95%CI 1.41-5.97; p=0.0038]), alcohol of proband (OR 2.81 [95%CI 1.10-7.23;
p=0.032]).

Conclusion: In this group of children with parental PCHD aDLP was independently related to other
own metabolic components (WC, glucose) and alcohol consumption of proband.
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ADIPOKINES AND SEX HORMONES ARE DIFFERENTLY ASSOCIATED TO CARDIOMETABOLIC RISK FACTORS IN A
RANDOMIZED SAMPLE OF ADULT-ELDERLY HEALTHY SUBJECTS

Arrigo Cicero, Brisighella Heart Study Group

Internal Medicine, Aging and Kidney Disease Dept., University of Bologna, Bologna, Italy

Background: Recent evidences show that adipokines could be involved in the development of
metabolic syndrome and obesity, being modulated by sexual hormones. Our aim was to evaluate the
relationship between some main cardiovascular risk factors and metabolic syndrome (MS)
components, adipokines and sexual hormones in a randomized sample of adult-elderly healthy
subject.

Methods: We selected a sample of 199 pharmacologically untreated subjects (M: 89; F: 110), aged
62.5+12.4, and representative of their age and class from the Brisighella Heart Study historical cohort.
We dosed a range of adipokines and sexual hormones on all subjects and related them to the
cardiometabolic parameters of the same subjects.

Results: Among hormones, estrone levels were inversely associated to MS prevalence in women and
to blood pressure level in men. Adiponectin level was inversely associated to MS prevalence in both
sexes, even if to lower level of different MS components in men and in women. Fasting plasma
glucose was inversely associated to adiponectin only in men, while in women it was not associated
nor to sexual hormones nor to adipokines. HDL-C was inversely associated to adiponectin and
directly to estrone in men, but not in women. Ghrelin was not related nor associated to any MS
components in both sexes. Dehydroepiandrosteron was inversely associated to MS prevalence only
in women, while testosterone was directly associated to blood pressure only in women.

Conclusion: Sexual hormones and adipokines differently affect the level of different MS component
in adult-elderly pharmacologically untreated men and women.
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RISK FACTORS ASSOCIATED TO SUBCLINICAL ATHEROSCLEROSIS IN ADOLESCENTS
Egle Silva, L. Chacin, J. Villasmil, G. Ferrer, A. Gonzalez, M. Bracho, C. Esis

Intituto de Enfermedades Cardiovasculares, Facultad de Medicina, Maracaibo, Venezuela

Objective: To estimate the risk factors associated to subclinical atherosclerosis in adolescents.

Methods: We included 163 adolescents, males (n= 71) and females (n= 92), age-mean = 14 years.
Age, gender, weight, height, body mass index, waist circumference (WC) and blood pressure (BP)
were recorded. It was determined serum glucose, cholesterol, LDL-cholesterol, HDL-cholesterol and
triglycerides. Subclinical atherosclerosis (SA) was assessed by carotid intima-media thickness (c-IMT)
on B-mode ultrasonography, adolescents with c-IMT abnormal for their age and gender were
considered with SA. Correlation analysis was used to detect the association between SA and age,
anthropometric data and BP. Logistic regression was applied to determine the risk factors for SA.

Results: The SA prevalence was 30.1% (n=49) in all subjects, and it was 39.4% (n=28) for males and
22.8% (n=21) for females (p< 0.01). The correlation analysis evidenced statistically significant
associations among SA with systolic BP (r=0.17, p< 0.02), weight (r=0.22, p< 0.004), height (r=0.18,
p< 0.01), WC (r=0.24, p< 0.002), triglycerides (r=0.18, p< 0.01) and HDL-cholesterol (r= -0.17, p<
0.03). The factors included for the logistic regression were gender and those found significantly
associated in the correlation analysis. The logistic regression analysis showed only WC as statistically
significant risk factor for SA [p< 0.002 (OR=1.047; Intervals Confidence 95%: 1.017 - 1.077)].

Conclusions: This study evidence high prevalence of SA in adolescents. The measurement of WC, a
clinical data easily obtained, is the main risk factor for SA in adolescents. We suggest that WC has
the highest atherogenic potential in adolescents.
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FIRST APPLICATION OF RISK ADVANCEMENT PERIODS TO LIPID RATIOS
Karl J. Krobot?, U. Siebert"**
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Purpose: Log-transformed lipid ratios such as the ratio of total cholesterol to HDL cholesterol
(log(TC/HDL)) are powerful but unintuitive predictors of cardiovascular risk. We therefore transformed
differences in these log ratios into risk advancement periods (RAP; Brenner et al., 1993) that could be
used by a physician to explain, for example, to a 50-year-old male that he faces the same risk of
suffering a heart attack as does a 65-year-old male with a normal lipid ratio.

Methods: Taking Framingham data as an example for predicting major recurrent coronary events
(D'Agostino et al., 2000), the RAP of a TC level elevated by a factor of x in conjunction with an HDL
level decreased by a factor of y is calculated as R(log(TC/HDL))/R(age)*log(x/y), where
B(log(TC/HDL)) is 0.6738 (men) and 0.8340 (women), and [3(age) is 0.0145 (men) and 0.0225
(women).

Results: We demonstrate that, for example, the RAP of a 1.15-fold TC in conjunction with an 0.8-fold
HDL is 16.9 years for a man and corresponds to the addition of the individual RAPs associated with a
1.15-fold TC (6.5 years) and a 0.8-fold HDL (10.4 years), respectively. The risk of major recurrent
coronary events for such a person is thus expected to be advanced by an estimated total of
6.5+10.4=16.9 years.

Conclusions: RAPs derived from logarithmized ratios have the specific merit that the RAPs of the
individual lipid ratios are additive. Risks associated with combined dyslipidemias can be conveyed
more clearly to patients, physicians, payers, and policymakers using RAPs.
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N-TERMINAL PRO-BRAIN NATRIURETIC PEPTIDE AND METABOLIC SYNDROME
Jou-Wei Lin, F.-C. Chiu, J.-J. Hwang

Cardiovascular Center, National Taiwan University Hospital Yun-Lin Branch, Dou-Liou, Taiwan R.O.C.

Objective: To demonstrate the role of individual components in metabolic syndrome (MetSyn) in
associating with N-terminal pro-brain natriuretic peptide (NTproBNP).

Methods: An on-site screening program for MetSyn was held on November 22, 2008 in Yun-Lin,
Taiwan. Demographic data, anthropometric measurements, and a series of biochemical tests
[glucose, insulin level, lipid profiles, and high-sensitivity C-reactive protein (hsCRP), and NTproBNP]
were obtained.

Results: 261 subjects with MetSyn and the other 261 subjects (matched on age, sex, and renal
function) without MetSyn aged = 30 were included. The subjects with MetSyn had higher levels of uric
acid (mean difference: 0.63 mg/dl, p < 0.001), log transformation of hsCPR [mean difference: 0.235
(1.72 fold), p < 0.001], but not log(NTproBNP) [mean difference: -0.061 (0.86 fold), p = 0.153]. The
regression model showed that log(NTproBNP) was positively associated with systolic blood pressure
[b= 0.002 per 1 mmHg (1.005 fold), p = 0.006], negatively associated with body mass index [b =-0.20
per 1 kg/m? (0.96 fold), p < 0.001] and triglyceride [b = -0.001 per mg/dl (0.99 fold), p= 0.005], and
neutral to waist circumference (p=0.929), fasting glucose (p = 0.916), high-density lipoprotein
cholesterol (p = 0.128), and diastolic blood pressure (p = 0.353). Insulin level, when added into this
model, was also negatively associated with NTproBNP (p = 0.005).

Conclusion: The results of this study showed that MetSyn was not associated with serum NTproBNP
level, due to contradictory effects of each component.
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CYANIDIN-3-O-B-GLUCOSIDE AND PROTOCATECHUIC ACID STIMULATE GLUT4-MEDIATED GLUCOSE UPTAKE BY
UP-REGULATING PPARI" ACTIVITY IN HUMAN OMENTAL ADIPOCYTES

Roberta Masella®, B. Scazzocchio®, A. Pucciarmati®, C. Filesi®, R. Vari!, M. D'Archivio*, C. Santangelo®, A. lacovelli?, F.
Galvano®, C. Giovannini*

Veterinary Public Health and Food Safety, Italian National Institut of Health, 2Fabia Mater Hospital, Rome, *Biochemistry,
University of Catania, Catania, Italy

Introduction: A reduced adipocyte response to insulin stimulation is a central event in the
establishment of insulin resistance associated with type 2 diabetes, obesity and metabolic syndrome,
pathologies that confer an increased risk of cardiovascular disease. The dietary polyphenols cyanidin-
3-glucoside (C3G) and its metabolite protocatechuic acid (PCA) have been demonstrated to
counteract the development of insulin resistance in mice.

Objective: This study was aimed at unravelling the molecular mechanisms underlying the effects of
C3G and PCA on glucose uptake in primary adipocytes isolated from human omental adipose tissue.

Methods: Incorporation of 2—deoxy—D-[3H] glucose in adipocytes incubated for 24h with different
concentrations (10-50 uM) of C3G or PCA, was compared to that obtained in cells treated with insulin
(0.1uM), and in untreated control cells. GLUT4 expression and membrane translocation, and PPARy
and adiponectin expressions were determined.

Results: C3G and PCA induced insulin-like effects increasing glucose uptake(p< 0.05) and
stimulating GLUT4 translocation (p< 0.01 ) with respect to the controls. Since PPARYy activation has
been associated with increased insulin-mediated GLUT4 translocation, we evaluated the nuclear
content and activity of PPARYy, as well as the expression of its target gene adiponectin in polyphenol-
treated cells. Both polyphenols stimulated a significant increase of PPARYy, (nuclear expression and
activity) (p< 0.05), and adiponectin (protein expression) (p< 0.01), compared to untreated cells.

Conclusion: These findings suggest that C3G and PCA might exert insulin-mimetic effects in human
omental adipocytes providing new evidence on the possible role of polyphenols in hindering the
development of insulin-resistance and type 2 diabetes.
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THE KYNURENINES ARE ASSOCIATED WITH OXIDATIVE STRESS, INFLAMMATION AND THE PREVALENCE OF
CARDIOVASCULAR DISEASE IN PATIENTS WITH END-STAGE RENAL DISEASE

Dariusz Pawlak®, T. Domaniewski', M. Mysliwiec?, K. Pawlak*

*Monitored Pharmacotherapy, Nephrology and Clinical Transplantation, Medical University of Bialystok, Bialystok, Poland

Objective: Increased oxidative stress (SOX), inflammation and prevalence of cardiovascular disease
(CVD) have been reported in end-stage renal disease (ESRD), but their associations with kynurenine
(KYN) pathway activation remain unknown.

Methods: We determined the plasma concentrations of tryptophan (TRP), KYN, 3-hydroxykynurenine
(3-HKYN); three distinct SOX markers: Cu/Zn superoxide dismutase (Cu/Zn SOD), total peroxide and
autoantibodies against oxidized LDL (OxLDL-Ab); and high sensitivity C-reactive protein (hs CRP) as
a indicator of inflammation in 146 ESRD patients and healthy controls.

Results: Analysis of TRP degradation through the kynurenine pathway demonstrated that in uremia
the concentrations of this aminoacid were decreased by 40-60% in comparison with controls. In
contrast, the plasma levels of KYN and 3-HKYN in ESRD patients were increased by 32-96% and
184-306%, respectively. These changes were accompanied by significant increase in the KYN/TRP
ratios by 140-240%, and 3-HKYN/KYN ratios by 40-154% in uremics compared to controls. ESRD
patients showed a significant increase in Cu/Zn SOD, total peroxide and hs CRP, whereas there was
no difference in the mean level of OXxLDL-Ab between controls and all patients group. KYN and 3-
HKYN were positively associated with inflammation and SOX markers in uremics. Logistic regression
analysis showed that age, gender, presence of DM (all p< 0.001), elevated hs CRP (p< 0.01) and 3-
HKYN levels (p< 0.05) were independently associated with the presence of CVD in this population.

Conclusions: These results suggest a relationship between kynurenine pathway activation and
increased SOX, inflammation and CVD prevalence in ESRD patients.
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OXIDIZED-LDL/B2-GLYCOPROTEIN | COMPLEXES AND ANTIPHOSPHOLIPID ANTIBODIES ARE ASSOCIATED WITH
DISEASE SEVERITY AND RISK FOR ADVERSE OUTCOMES IN ACUTE CORONARY SYNDROME

Luis Lopez®, T. Greco?, A.M. Conti-Kelly?, R. Anthony?®, J. Geske®, M. Boisen, E. Matsuura®

Corgenix, Inc, Broomfield, CO, %Internal Medicine, °Internal Medicine and Cardiology, Saint Mary's Hospital, Waterbury, CT,
USA, “Cell Chemistry, Okayama University Graduate School of Medicine, Okayama, Japan

Introduction: Oxidized-LDL binds p2-Glycoprotein | forming pro-atherogenic oxLDL/B2GPI
complexes. Patients with severe coronary artery disease (CAD) had significantly higher titers of
oxLDL/B2GPI and presented more AE than patients with normal coronaries. Antiphospholipid
antibodies (aPL) have also been implicated in atherogenesis. We have reported that the presence of
aPL in patients with acute coronary syndrome (ACS) predicts adverse outcomes.

Objective: To evaluate the concurrent significance of both oxLDL/B2GPI complexes and aPL (anti-
B2GPI or anti-oxLDL/B2GPI) on the severity (graded angiography) of CAD and AE in 339 ACS
patients.

Results: The occurrence of AE increased significantly in aPL+ patients with severe disease (grades
IV-VI) than aPL- patients (30.6% vs. 9.0%, p< 0.005). The RR for AE of all aPL+ versus aPL- patients
was 3.66 (95% CI 1.88-7.14, p< 0.001). aPL+ patients with oxLDL/B2GPI in the 2 upper quartiles had
significantly more AE than aPL- patients in the same quartiles (26.1% vs. 6.0%, p< 0.05), with a
relative risk (RR) of 3.2 (95% CI 0.95-10.86, p< 0.05). RR in aPL+ patients in the 2 upper quartiles
was 6.72 (95% CI 2.4-19.0, p=0.01) when compared to aPL- patients in the 2 lower quartiles. The RR
of aPL+ patients in the upper oxLDL/B2GPI quartile increased to 13.9 (95% CI 1.8-102.4, p< 0.001)
when compared to aPL- patients in the lowest quartile.

Conclusions: These results indicate that the co-presence of oxLDL/B2GPI complexes with anti-
B2GPI or anti-oxLDL/B2GPI is associated with CAD severity and enhances the risk of AE in ACS,
supporting the concept that autoimmunity accelerates atherosclerosis.
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THE PROTECTIVE ROLE OF SPECIFIC PROTEIN-1 AGAINST BENZO(A)PYRENINDUCED ATHEROGENESIS
Zhongmao Guo, T. Tang, X. Lin, H. Yang
Meharry Medical College, Nashville, TN, USA

We previously reported that overexpression of Cu/Zn-superoxide dismutase (SOD) and/or catalase
reduced benzo(a)pyrene (BaP)-induced atherosclerosis in hypercholesterolemia mice, and that up-
regulation of aryl hydrocarbon receptor (AhR) expression was a mechanism by which overexpression
of Cu/Zzn-SOD and/or catalase accelerated BaP detoxification in mouse aorta endothelial cells
(MAECSs). The objective of this study was to investigate the regulatory role of specificity protein-1
(Spl) in AhR expression in MAECs that overexpress Cu/Zn-SOD and/or catalase. Our data
demonstrated comparable levels of nuclear Spl protein in the transgenic and wild-type MAECS;
however, binding of Spl protein to the AhR promoter region was more than 2-fold higher in MAECs
overexpressing Cu/Zn-SOD and/or catalase than in wild-type cells. Inhibition of Spl binding to the
AhR promoter by mithramycin A reduced AhR expression and eliminated the differences between
wild-type MAECs and three lines of transgenic cells. Functional promoter analysis indicated that AhR
promoter activity was significantly higher in MAECs overexpressing catalase than in wild-type cells.
Mutation of an AhR promoter Sp1l-biding site or addition of hydrogen peroxide to the culture medium
reduced AhR promoter activity, and decreased the differences between wild-type MAECs and
transgenic cells overexpressing catalase. These results suggest that increased Spl binding to the
AhR promoter region is an underlying mechanism for up-regulation of AhR expression in MAECs that
overexpress Cu/zZn-SOD and/or catalase. These findings contribute to the larger goal of
understanding the molecular mechanisms underlying the protective role of Cu/Zn-SOD and/or
catalase overexpression against BaP-induced atherosclerosis. This study is supported by
NIHR0O1ES014471 and RO1HL089382 (Z.G.).
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COLLAGENASE MATRIX METALLOPROTEINASE-8 EXPRESSED IN ATHEROSCLEROTIC CAROTID PLAQUES IS
ASSOCIATED WITH SYSTEMIC CARDIOVASCULAR OUTCOME

Wouter Peeters®?, F. Moll?, D. de Kleijn®, J.P. de Vries®, A. Newby’, G. Pasterkamp*
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Introduction: Atherosclerotic plaque rupture is the major cause of acute cardiovascular events. There
is a need for plague markers that facilitate detection of the vulnerable plague and to identify the
patient at risk for cardiovascular events. Matrix metalloproteinases (MMP) are prevalent in the arterial
wall throughout the arterial system and are associated with plaque destabilization. Therefore we
hypothesized that local plague MMP activity is predictive for atherosclerotic cardiovascular events in
other vascular territories.

Methods: Atherosclerotic plaques were obtained from 543 patients undergoing carotid
endarterectomy (CEA). Plaques were analyzed for the presence of macrophages, lipid-core, smooth-
muscle-cells, collagen, calcification and presence of plaque hemorrhage. MMP-2, MMP-8 and MMP-9
activity levels were assessed within the plaque. Patients underwent follow-up during 3-years after
CEA. The primary outcome was defined as the composite of vascular death, non-fatal vascular event
and surgical or percutaneous vascular intervention.

Results: In contrast with MMP-2 plaque activity, MMP-8 and MMP-9 plague activities were
associated with an unstable carotid plaque composition and clinical presentation at baseline.
Increased plague MMP-8 activity was associated with an increased risk for the occurrence of
secondary manifestations of atherosclerotic disease during follow-up (HR = 1.76, 95%CI [1.25-2.48])
(P=0.001), whereas plaque MMP-2 and MMP-9 were not predictive for systemic cardiovascular
events.

Conclusion: In contrast with MMP-2, increased carotid plaque MMP-8 and MMP-9 activity is
associated with an unstable plaque phenotype, but specifically collagenase MMP-8 activity is
associated with the occurrence of systemic cardiovascular events during follow-up and enables risk
stratification with respect to specific arterial territories.



Poster Session

ASSOCIATION BETWEEN CHANGE IN HDL AND VASCULAR EVENTS IN STATIN TREATED PATIENTS: REPORT FROM
THE UK GENERAL PRACTICE RESEARCH DATABASE

Lori Bash?, B. Ambegaonkar?, C. Wenworth®, C. May®

'Global Health Outcomes, Merck and Company, Inc., Global Human Health, Merck & Co., Inc, Whitehouse Station, NJ,
®Analytic Consulting Solutions, Inc, Wakefield, RI, USA

Background: The independent association between changes in HDL-C and the subsequent risk of
cardiovascular events has not been well studied. A retrospective cohort analysis was conducted to
evaluate the association between changes in HDL-C and cardiovascular (CV) and/or cerebrovascular
(CB) events among patients on statin treatment.

Methods: Patient demographics, clinical characteristics, laboratory data, and CV/CB events, were
collected from the UK General Practice Research Database. The association between the risk of an
incident event among patients experiencing changes in HDL-C was estimated using multivariate Cox
proportional hazards models.

Results: Among 17,923 statin-treated patients who were followed for an average of 1.9 years, there
were 815 CV, and 220 CB events. The average change in HDL-C experienced was 0.4 mg/dL,
ranging from an average decrease of 11 mg/dL among those in the lowest quartile of change to an
average increase of nearly 12 mg/dL among those in the highest quartile of change. CV events
occurred at an average overall rate of 21 per 1000 person-years and 17 per 1000 person-years
among individuals in the highest quartile of change in HDL-C levels. Adjusted Cox regression
estimated a 6% decrease in hazards (HR, 0.94; 95% CI, 0.90, 0.98) of a subsequent CV event
associated with each 5 mg/dL increase in HDL-C. Similar results were observed when assessing the
association with changes in HDL-C and the composite outcome of CV/CB event.

Conclusion: Among statin-treated patients from UK clinical practices, increases in HDL-C were
associated with a significantly decreased relative risk of experiencing cardiovascular events.
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INTERLEUKIN-6 IS STRONGER ASSOCIATED WITH ALL-CAUSE AND CARDIOVASCULAR MORTALITY THAN C-
REACTIVE PROTEIN, SERUM AMYLOID A AND FIBRINOGEN (THE LURIC STUDY)

Hubert Scharnagl®, T. Stojakovic’, G. Weihrauch?, B.R. Winkelmann?, B.O. Boehm®, W. Maerz**

'Clinical Institute of Medical and Chemical Laboratory Diagnostics, Medical University of Graz, Graz, Austria, *Cardiology
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There is abundant evidence that inflammation plays a regulatory role in the developement and
destabilisation of atherosclerotic plaques. Interleukin-6 (IL-6) stimulates the production of acute-phase
reactants, including C-reactive protein (CRP), serum amyloid A (SAA) and fibrinogen in the liver. The
Ludwigshafen Risk and Cardiovascular Health (LURIC) Study is a prospective cohort study of 3247
subjects who underwent coronary angiography. The association of inflammatory markers with
mortality was analysed using Cox proportional hazard models. After a median follow-up of 7.75 years,
753 patients died, including 472 from cardiovascular causes. Compared with subjects in the lowest
quartile of IL-6, the HRs in the highest quartile were 2.35 (95%ClI 1.70-3.25, p< 0.001) for total
mortality and 2.09 (95%CI 1.42-3.09, p< 0.001) for cardiovascular mortality in analysis adjusted for
cardiovascular risk factors. An increase of 1SD in IL-6 concentration was associated with adjusted HR
for total mortality of 1.36 (95% CI 1.25-1.48, p< 0.001). Comparable associations were observed for
CRP (HR 1.27, 95%CI 1.17-1.38, p< 0.001), SAA (HR 1.19, 95%CI 1.07-1.33, p< 0.001), and
fibrinogen (HR 1.13, 95%CIl 1.03-1.14, p=0.006). IL-6 retained its prognostic importance after
adjustment for each of the other inflammatory markers. In contrast, CRP, SAA, and fibrinogen were
not significantly associated with total mortality after adjustment for IL-6. IL-6 levels were significantly
associated with all-cause and cardiovascular mortality in patients undergoing coronary angiography.
Our results suggest that IL-6 is a stronger predictor of total and cardiovascular mortality than CRP and
that its prognostic value is independent of other markers of inflammation.
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LIPOPROTEIN (A) AND THE RISK OF CARDIOVASCULAR DISEASE - SYSTEMATIC REVIEW AND META ANALYSIS OF
PROSPECTIVE STUDIES INCLUDING 161222 INDIVIDUALS
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Background: Several studies have investigated the role of Lipoprotein(a) [Lp(a)] as a risk factor for
cardiovascular disease and have produced controversial results.

Methods: We conducted a literature review in the database MEDLINE retrieving prospective studies
(cohort studies and nested case control studies) with at least one year of follow-up that were
published until September 2007 and investigated the prognostic value of Lp(a) concentrations on
cardiovascular risk and mortality. From each study association measures (relative risks or odds ratios)
were extracted and standardised to compare the top third with the bottom third of the study specific Lp
(a) distribution. Pooled summary estimates were calculated by using random effects meta analysis
techniques.

Results: We identified 63 prospective studies involving a total of 161222 patients. For the endpoint
combined coronary events (n=33 studies) we found a combined risk ratio (RR) of 1.61 (95% CI: 1.41
to 1.84), with similar findings when the analyses were restricted to 13 population based studies
(RR=1.49, 95% CI: 1.22 to 1.82). The effect of elevated Lp(a) on coronary risk was even higher when
previous CAD was present (n=6 studies, RR=2.34 (1.41-3.97)). Further, we found a significant effect
on mortality in population based studies (n=3 studies, RR=1.44 (1.02-2.05)). The effect on the
endpoint stroke was not significant on the 5% level (n=15 studies, RR=1.13 (0.98-1.30)).

Conclusion: This meta analysis of prospective studies demonstrates a clear association between
elevated Lp(a) levels and coronary risk. Further, Lp (a) affected total mortality in population based
studies.
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FASTING SERUM APOLIPOPROTEIN B/A-I RATIO PREFERENTIALLY PREDICTS MAJOR ADVERSE
CARDIOVASCULAR EVENTS IN THE GENERAL POPULATION INDEPENDENTLY OF ALBUMINURIA AND CRP

Paul J.W.H. Kappelle!, R.T. Gansevoort?, B.H.R. Wolffenbuttel*, R.P.F. Dullaart', PREVEND
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Background: Apolipoproteins (apos) have been suggested as alternative measures to lipoprotein
cholesterol levels in cardiovascular risk prediction. We compared the strength of relationships of major
adverse cardiovascular events (MACE) with fasting lipoproteins, apos and their ratios in the general
population. The extent to which these relationships were modified by traditional risk factors, high
sensitivity C-reactive protein (CRP) and albuminuria was also studied.

Subjects and methods: A prospective case-cohort study was performed among 6948 subjects
(PREVEND cohort) without previous cardiovascular disease and who did not use lipid lowering drugs
initially. Fasting serum total cholesterol, LDL cholesterol, HDL cholesterol, non-HDL cholesterol,
apoB, apoA-l, apoA-Il and triglycerides were measured at baseline. The composite endpoint was
incident MACE.

Results: 362 cardiovascular events occurred during a median follow-up of 7.85 years. MACE was
associated with all pro- and anti-atherogenic lipoprotein measures, apos and their ratios in age-and
sex-adjusted Cox proportional hazard analyses (P=0.018 to P< 0.001); these relationships were
similar after triglyceride adjustment. Pair-wise comparison between single (apo)lipoprotein measures
and ratios revealed that the hazard associated with the apoB/apoA-I ratio was higher compared to
other pro-atherogenic measures, including total cholesterol/HDL cholesterol. The risk associated with
the apoB/apoA-I ratio was only modestly attenuated by traditional risk factors (hypertension, diabetes,
obesity, smoking), CRP and albuminuria (fully adjusted Hazard Ratio:1.24; 95 % CI, 1.12-1.38, P<
0.001); no interactions of the apoB/apoA-I ratio with albuminuria and CRP on risk were observed.

Conclusion: The fasting serum apoB/apoA-I ratio preferentially predicts MACE in the general
population, independently of albuminuria and CRP.
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MARKERS OF CHOLESTEROL METABOLISM ARE ASSOCIATED WITH CAROTID INTIMA-MEDIA THICKNESS

Oliver Weingartner?, D. Liijiohann?, K. Rogacev®, L. Blomer®, Y. Grenner*, S. Graber®, C. Ulrich®, M. Girndt®, M. Béhm®, D.
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Objective: Total cholesterol is related to atherosclerosis, but it is unclear whether differences in
cholesterol absorption and synthesis play a role. In this study markers of cholesterol homeostasis
were studied in relation to intima-media thickness (IMT) of the carotid arteries.

Methods: Carotid IMT was measured by duplex ultrasound in 583 hospital employees aged 25-60
years without known cardiovascular disease, diabetes mellitus and lipid-modifying medications. The
serum concentrations of plant sterols, as indicators of cholesterol absorption and lathosterol,
indicating cholesterol synthesis as well as cholesterol were determined by gas-liquid chromatography.

Results: IMT correlated with cholesterol concentrations (r=0.22, P< 0.0005) and lathosterol
concentrations (r=0.25, P< 0.0005), but showed no correlation to plant sterol levels. Stratifying
subjects by sterol levels, we found that IMT measurements increased continuously over quintiles of
cholesterol (P for trend; p< 0.0005) with subjects in quintiles 5 and 4 having higher IMT
measurements compared to those in quintile 1 (0.46+/-0.09 mm and 0.44+/-0.09 mm vs. 0.41+/-0.06
mm, P< 0.005 and P< 0.0005, respectively). Furthermore, IMT measurements increased continuously
over quintiles of lathosterol (P for trend; p< 0.0005) with significantly higher values in quintiles 5 and 4
compared to quintile 1 (0.45+/-0.08 mm and 0.44+/-0.07 mm vs. 0.41+/-0.06 mm, P< 0.005 and P<
0.0005), but showed no difference over quintiles of plant sterol levels.

Conclusions: In this middle-aged, statin-naive population, increased endogenous cholesterol
synthesis but not cholesterol absorption positively correlated with early atherosclerosis as judged by
carotid IMT measurements.
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THE ASSOCIATION OF METABOLIC SYNDROME WITH CORONARY HEART DISEASE AND STROKE
Jiro Suwa

Preventive Medicine, St. Luke's International Hospital, Tokyo, Japan

Objective: The objective of this study was to examine the association of metabolic syndrome (MS)
with coronary heart disease (CHD) and stroke.

Methods: This prospective study was comprised of 13,839 individuals (6813 men; mean age 49.2
years, 7026 women; mean age 47.5 years) who underwent annual health checks at our institution in
2002. Individuals with a history of CHD or stroke or who were treated with medications for life style-
related disease (list here, example: “diabetes, hyper blood pressure, dyslipidemia”, etc.) were
excluded. The prevalence of MS was analyzed using International Diabetes Federation criteria for
Japanese (waist circumference 290 cm for men, =280 cm for women).

Results:
(1) The prevalence of MS in men was 10.6% and 6.0% in women.

(2) During follow-up (mean 4.0£1.4 years), there were 108 new CHD or stroke diagnoses (71 men, 37
women; 58 CHDs, 50 strokes).

(3) Age-adjusted multivariable hazard ratio (HR) for CHD associated with MS was 2.333(95% ClI;
1.028-5.290, p< 0.05) in men.

HR for stroke associated with MS was 2.457(95% CI; 1.010-5.977, p< 0.05) in men. There were no
significant HRs for CHD and stroke in women.

Conclusion: Our findings suggest that MS is very likely a major determinant for developing CHD and
stroke in men but that this relationship remains unclear in women.
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THE P22-PHOX C242T POLYMORPHISM IS ASSOCIATED WITH LOWER LEFT VENTRICULAR MASS IN
HYPERTENSIVE PATIENTS
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Background and aims: Reactive oxygen species play an important role in the development of
cardiovascular disease. Polymorphisms of the p22-phox gene have been associated with
cardiovascular disease, but available data are conflicting. Since hypertensive patients with left
ventricular (LV) hypertrophy exhibit an unfavorable prognosis and the p22-phox C242T polymorphism
has been associated with hypertension, this study investigated the relationship between this variant
and hypertensive end-organ damage.

Methods: We evaluated 443 patients (268 women and 175 men) by clinical history, physical
examination, anthropometry, analysis of metabolic, inflammatory and echocardiography parameters
and p22-phox C242T polymorphism genotyping. Data are presented as the mean + standard error.

Results: Genotype frequencies in the whole population were consistent with the Hardy- Weinberg
equilibrium (TT= 60, CT= 190, CC= 193; x? =1.45, p=0.228). Subjects with the CC genotype
presented lower posterior wall thickness (10.5+£0.1 vs 10.9£0.1mm; p=0.009), LV mass/body surface
area (138.2+2.8 vsl49.2i2.9g/m2; p=0.009) and LV Mass/height (156.2+3.4 vs 171.1+3.6g/m;
p=0.004) than those exhibiting CT+TT genotypes. These results were confirmed by stepwise
regression analyses adjusted for systolic and diastolic blood pressure, age, body mass index,
diabetes mellitus, menopause status and use of antihypertensive medications.

Conclusions: The CC genotype of the p22-phox C242T polymorphism is associated with reduced LV
mass in hypertensive subjects. These data suggest that genetic variation in NADPH-oxidase
components may modulate LV remodeling in hypertensive patients.
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POSTPRANDIAL BETA CELL RESPONSIVENESS - DOES IT HAVE A PROTECTIVE ROLE ON THE DEVELOPMENT OF
DIABETIC COMPLICATION?

Chul Sik Kim*, C.W. Ahn?, M.H. Cho?, E.J. Lee?, S.W. Park®, S.K. Kim®, S.H. Kim*, S.J. Han®, S.H. Lee®, S.E. Park’, Y.J. Choi®,
S.H. Ji?, K.B. Huh®

*Hallym University Medical College, Anyang, Yonsei University Medical College, Seoul, *CHA Medical University, Pocheon,
“Inha University Medical College, Incheon, *Ajou University Medical College, Suwon, *Gachon Medical College, Goyang,
"SungKyunKwan University, °Huh's Diabetic Clinic, Seoul, Republic of Korea

Objective: The aim of this study was to evaluate the relationship between insulin secretion both
during fasting and 2 hour postprandial and chronic complications in patients with type 2 diabetes
mellitus (T2DM).

Patients and methods: We conducted a meal tolerance test in 3944 T2DM patients and calculated
fasting and postprandial beta-cell responsiveness. According to their fasting, postprandial and AC-
peptide levels, the subjects were divided into four groups, and metabolic parameters were analyzed.

Results: In the group with highest fasting C-peptide quartile, their duration of diabetes was shortest.
Their BMI, waist circumference, visceral fat thickness, blood pressure, insulin resistance state
(assessed by short insulin tolerance test), carotid intima-media thickness (CIMT) were higher than
those of other groups. However, frequency of retinopathy, neuropathy, and fasting glucose,
postprandial glucose, and A1C were not different among the four groups. In the group with highest
AC-peptide quartile, subjects’ duration of diabetes was shorter, and their fasting glucose, postprandial
glucose, and A1C were lower than those of the other three groups. However, blood pressure, CIMT,
and insulin resistance state were not different among the four groups. Fasting C-peptide was found to
be correlated with insulin resistance (r=-0.302), CIMT (r=0.800). AC-peptide was correlated with A1C
(r=-0.319), urine albumin excretion (r=0.129).

Conclusion: Our finding indicates a relationship between fasting C-peptide level and carotid
atherosclerosis in the patients with T2DM. Moreover, AC-peptide was observed to exert greater
relationship with glycemic control in T2DM.
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MYELOPEROXIDASE IS ASSOCIATED WITH BLOOD PRESSURE ON A BACKGROUND OF HYPERGLYCEMIA OR
OXIDATIVE STRESS
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Background: Scavenging of the vasodilator nitric oxide by myeloperoxidase activity in the
vasculature may contribute to hypertension. Because hydrogen peroxide is a co-substrate of
myeloperoxidase, (hyperglycemia-induced) oxidative stress may strengthen the relation between
myeloperoxidase and blood pressure.

Methods: We investigated the relation between myeloperoxidase and blood pressure and its
modification by oxidative stress in a population-based cohort of elderly subjects with normal glucose
metabolism (n=267), impaired glucose metabolism (n=189), and type 2 diabetes (n=290).

Results: In an age- and sex-adjusted linear regression model, plasma myeloperoxidase was
positively associated with systolic blood pressure (2.10 mmHg per one standard deviation increment
of myeloperoxidase [95% confidence interval: 0.66 to 3.54]), and this association was stronger at
higher levels of fasting glucose (0.61 [-1.70 to 2.93], 1.33 [-1.43 to 4.10], and 3.42 [1.01 to 5.82] for
increasing tertiles of glucose) and higher plasma levels of oxidized LDL (0.92 [-1.31 to 3.14], 2.00
[-0.71 to 4.70], and 3.58 [0.98 to 6.19] for increasing tertiles of oxidized LDL). Likewise, the relation
between myeloperoxidase and systolic blood pressure was strongest under conditions associated
with oxidative stress, like obesity, cardiovascular disease, low HDL-cholesterol and smoking. The
strength of these associations was only marginally attenuated by adjustment for other cardiovascular
risk factors.

Conclusions: Myeloperoxidase is positively and independently associated with blood pressure and
this association is strongest in subjects with (hyperglycemia-induced) oxidative stress. These
observations, together with emerging evidence that myeloperoxidase-derived oxidants contribute to
initiation and propagation of cardiovascular disease, identify myeloperoxidase as a promising target
for drug development.
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OPTIMAL TYPE 2 DIABETES MANAGEMENT INCLUDING BENCHMARKING AND STANDARD TREATMENT. BASELINE
EUROPEAN RESULTS
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Background: Diabetes complications have an important impact on survival, quality of life and
healthcare costs. Effective treatments and interventions reduce this burden and improve patient's care
quality. Benchmarking incorporates two-sided feedback of physician's individual performance graded
alongside the current mean achievement of a peer group, as well as patient's target attainment.

Methods: Optimise is a non-interventional study conducted in 6 European countries. The aim was to
study the effect of benchmarking on quality of care in type 2 diabetes patients throughout a 12-month
period. Parameters of interest were percentage of patients achieving pre-set targets according to
European guidelines (2007) for HbAlc (< 7%), LDL-cholesterol(LDL-C< 100 mg/dl) and systolic blood
pressure (SBP< 130 mmHg).

Results: 2477 patients were randomized to the benchmarking group and 1503 patients to the no
feedback group. Both groups were highly superposable for baseline demographic and diabetes-
related parameters. Mean age was 66 years; 55% were males. Mean age at diabetes diagnosis was
57 years, with a mean 8 years since diagnosis. Target HbAlc was reached in 55% of patients. 41%
achieved LDL-C target, lipid-lowering drugs (LLD) were given to 67%, with statins most frequently
used: simvastatin (40%), rosuvastatin (27%) and atorvastatin (23%).78% were hypertensive (77%
treated), with 27% at SBP goal. Only 5 % of patients reached all 3 preset targets.

Conclusions: Quality of care in type 2 diabetes patients at baseline was suboptimal. Interventions to
improve levels of care are necessary. OPTIMISE study will evaluate the effect of benchmarking on
quality of care in general practice.
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LOW BODY MASS INDEX BOOSTS THE NEGATIVE IMPACT OF HYPERGLYCEMIA ON SURVIVAL IN THE ELDERLY
John Ohrvik?, P. Hedberg?, G. Nilsson®
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Background: An inverse relation between excess weight and all-cause and cardiovascular mortalities
has been found in patients with established coronary disease. This observation is referred to as the
'obesity paradox'. Hyperglycemia predisposes to coronary disease. Studies on these relations in the
elderly are scanty. We hypothesized that the negative effect of increased fasting plasma glucose
(FPG) are magnified in elderly individuals with low BMI.

Methods: We analyzed prospectively associations of BMI, FPG and their interaction with all-cause
mortality in a cohort of 222 women and 210 men comprising 70% of a random sample of 75-year-olds
from the general population of a Swedish city (median follow-up 10.6 years). Stratified analyses of all-
cause mortality for individuals with BMI below and above 25 kg/m?were also performed.

Results: FPG (mmol/L; median and interquartile range) was 5.8 (5.4-6.2) and 6.0 (5.5-6.7) in
individuals with BMI below (n=192) and above (n=240) 25 kg/m?. The incidence of all-cause mortality
was 43.2 and 40.7 per 1000 person-years. Relative risks (RR) according to Cox regressions,
adjusting for sex, smoking, hypertension, and myocardial infarction were:

BMI kg/m? AdjustedRR (95% Cl) /mmol/L FPG

<25 1.29 (1.11-1.50)

>25 1.05 (0.97-1.14)

20 1.22 (1.04-1.41)

30 0.98 (0.85-1.12)

[Table 1]

Conclusion: In a general population of 75-year-olds, there is a strong positive association between
FPG and all-cause mortality in individuals with low or normal BMI which disappears in obese
individuals. The present results indicate in light of previous findings that the pathophysiology of
hyperglycemia in lean individuals might be of a different more aggressive type.
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BODY WEIGHT AND WAIST CIRCUMFERENCE INFLUENCE OVER BLOOD PRESSURE CONTROL IN PRIMARY CARE
IN SPAIN. TAPAS STUDY
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Aims: Assess the influence of weight and waist circumference (WC) on blood pressure (BP) control in
a cohort of hypertensive patients followed during a year.

Methods: Retrospective study including 1678 hypertensive patients classified in 4 cohorts: cohort 1:
BP not controlled in first and last visit: cohort 2: BP not controlled in first but controlled in last visit;
cohort 3: BP controlled in first and lost control in the last visit; cohort 4: BP controlled in both visits.
Good BP control was < 140/80 mmHg and < 130/80 mmHg in diabetics.

Results: Mean age 64 years, 53% men. In cohort 4, weight was decreased. The mean weight was
lower in cohort 4 in first and last visit (p< 0,05) and there was a decrease in weight in cohort 2
(p=0,0467). Regarding the WC it was also lower in cohort 4 in the first and last visit, being the highest
in the cohort with no BP control in both visits (p=0,0097). Moreover, cohort 2 was also the one with a
greater decrease in WC between the two visits (p=0,0095), however WC increases in cohort 3.

Conclusions: Patients that meet the objectives for BP during the study and those who manage to
obtain them after a year have reduced weight and WC. In contrast, those who had a good BP control
and lose it after a year increased their weight and WC. The decrease in weight and WC affects the
achievement of optimal BP control.
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PREVALENCE OF FEATURES OF THE METABOLIC SYNDROME IN HEALTHY WHITE-COLLAR EMPLOYEES WITH OR
WITHOUT FATTY LIVER DISEASE
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Objective: Non alcoholic fatty liver (NAFL) is the most common chronically liver disease and often
associated with features of the metabolic syndrome. There is little knowledge about the prevalence of
single components of the metabolic syndrome in healthy individuals with or without fatty liver disease.

Methods: Data of > 1500 healthy, male white-collar employees (30 - 60 year old) were collected.

Results: Sonographic analyses indicated fatty liver in 32%, approximately 50% of these individuals
showed triglyceride levels (TG) >150 mg/dl and 12% had HDL-levels below 40 mg/dl. More than 67%
of probands showed hypertension with values above 130/85 mmHg and fasting plasma glucose levels
exceeding 110 mg/dl were detected in 13% of individuals. These data indicated a more than twofold
increased prevalence of dyslipidemia and hypertension in patients with fatty liver disease.
Interestingly, pathologically increased fasting blood glucose values were detected in only 2.5% of
individuals without fatty liver, but occurred with a 7-fold higher prevalence in patients with fatty liver
disease. Focusing on three prominent parameters crucial for the metabolic syndrome, i.e. increased
TG levels, hypertension and increased fasting blood glucose >110 mg/dl, the criteria were fulfilled in
14% of individuals with fatty livers, but only in 2% of the non fatty liver group. Reducing the critical
value for impaired fasting glucose from >110 mg/dl to >100 mg/dl even doubled the prevalence of this
risk factor pattern in the fatty liver group investigated.

Conclusion: Individuals with fatty livers should routinely be screened for criteria of the metabolic
syndrome.
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LIPID PROFILE IN JAPANESE PATIENTS WHO DEVELOPED CORONARY ARTERY DISEASE DURING STATIN
THERAPY

Kei Kojima, A. Motoyama, M. Watanabe, H. Tanabe, H. Aoki, R. Saito, K. Fujibayashi, R. Sato, H. Akao, Y. Kawai, M.
Kitayama, K. Kajinami
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Background: Statins are widely used for coronary artery disease primary prevention. Treatment
guidelines recommend target LDLC/nonHDLC levels graded according to the number of co-existing
risk factors. However, current status of lipid profile in the relation with statin therapy remains scarce.

Aim & methods: To investigate this, we surveyed coronary risk profile of patients (n=464,
M/F=340/124, mean 69yr) who received coronary intervention for the first time from Jan. 2006 to Dec.
2008, with special reference to preceding statin administration and the number of co-existing coronary
risk factors other than LDLC/nonHDLC (0, 1-2, and 23).

Results: Among non-statin users (n=275), mean levels of non-HDLC (135, 148, and 162mg/dl) and
triglyceride (TG) (94, 109, and 150mg/dl) both increased significantly (p< 0.01) by the number of risk
factors. In patients receiving mild statins (prava, simva, fluva) (h=52), mean levels of nonHDLC, TG,
and HDLC were all below the target levels, and no significant difference was observed across these 3
groups. In patients receiving strong statins (atorva, pitava, rosuva) (n=137), no significant difference
was observed across 3 groups regarding mean levels of nonHDLC (139, 154, 151 mg/dl), TG (97,
149, 156 mg/dl), nor HDLC (38, 48, 45 mg/dl).

Conclusion: Lipid profile in patients who developed coronary artery disease during statin therapy was
very close to the level recommended in the treatment guideline. More aggressive lipid management
and/or more intensive modification of co-existing risk factors would be necessary to improve
prevention efficiency.
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PREVALENCE OF LOW HDL-C IN STATIN-TREATED PATIENTS WITH CARDIOVASCULAR DISEASE. THE
DYSLIPIDEMIA INTERNATIONAL STUDY (DYSIS-SPAIN)

Jesus Millan?, J.R. Gonzalez-Juanatey?, C. Guijarro®, E. Alegria’, J.V. Lozano®, B. Gonzalez-Timon®, G. Vitale®
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Center La Serreria 2, Valencia, *Merck & Co., MSD, Madrid, Spain

Introduction: Secondary prevention attempts to reduce cardiovascular (CV) events; multiple risk
factors(hypertension, obesity, diabetes or dyslipidemia)should be controlled.LDL-C is the target to
treat dyslipidemia, but HDL-C is also a CV risk factor especially on coronary heart disease (CHD).In
this analysis we assess the prevalence of low HDL-C in statin-treated patients with cardiovascular
disease (CVD) included in DYSIS study.

Methods: Analysis of 3710 Spanish DYSIS patients (22063 partients in Europe and Canada)z 45
year-old treated with statins.We used the ATP-Ill recommendations to classify patient’s risk and
define the LDL-C goal and normality or not of the HDL-C and triglycerides levels.

Results: In 3710 Spanish patients:35.7% had established CVD (62.1% men and 34.0% women; p<
0,001),76.3% were hypertensive, 45.4% diabetics, 17.6% smokers and 24.6% with family history of
premature coronary heart disease (CHD).LDL-C was not at goal in 51.1% of CVD patients(vs. 49.9%
of non-CVD patients).The prevalence of low HDL-C was 35.7%, it was higher than in patients without
CVD (26.4%, p< 0.001) and 36.8% had elevated TG(=150 mg/dL) compared to 38.2% in patients
without CVD.Lipid profiles were abnormal on 10.4% of CVD patients significantly higher in women vs.
men (14.3% vs. 8.4%, p=0.01).

Conclusions: In this analysis, almost 50% of patients with CVD do not achieve LDL-C goal, despite
statin treatment and a considerable number show an abnormal lipid profile. Low HDL-C could be an
important cardiovascular risk factor as the prevalence of HDL-C is higher in patients with
cardiovascular disease. Treatment of low HDL-C added to statin therapy may help to prevent the
development of cardiovascular events.
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RESIDUAL RISK IN SPANISH STATIN TREATED PATIENTS WITH LDL-C AT GOAL. THE DYSLIPIDEMIA
INTERNATIONAL STUDY (DYSIS-SPAIN)

Jesus Millan?, J.R. Gonzalez-Juanatey?, E. Alegria®, C. Guijarro?, J.V. Lozano®, B. Gonzalez-Timon®, G. Vitale®

*Hospital Gregorio Marafion, Madrid, 2Hopital Clinco Universitario, Santiago de Compostela, Santiago de Compostela, *Clinica
Universitaria de Pamplona, Pamplona, “Hospital de Alcorcon, Alcorcon, *Primary Care Center La Serreria 2, Valencia, "Merck &
Co., MSD, Madrid, Spain

Introduction: Statin reduce cardiovascular risk(CVR) associated with LDL-C, but have limited action
on other lipid risk factors(low HDL-C and elevated TG). Some studies suggest that patients with an
abnormal lipid profile(high LDL-C, TG and low HDL-C) have higher CVR than those with high levels of
LDL-C alone. In this analysis we assess the prevalence of CV disease(CVD) in patients with LDL-C at
goal plus other risk factors(RF), regarding HDL-C and TG levels.

Methods: Analysis of 3710 Spanish patients of DYSIS(22063 patients treated with statin in Europe
and Canada). We used the ATP-Ill recommendations to classify patient’s risk and define the LDL-C
goal and normal HDL-C and TG levels.

Results: In 3710 patients:69.0% with hypertension, 39.0% diabetics and 51.3% with several RF.LDL-
C was not at goal in 51.3% of patients, 29.8% had low HDL-C and 37.6% elevated TG levels.36.8% of
patients had several abnormal lipid parameters and only 26.7% had a normal lipid profile.The
prevalence of CVD in patients with LDL-C at goal+RF was higher in those that also had low HDL-C
and high TG levels than those who had a normal lipid profile(36.7% vs. 19.7% [women], p< 0.001;
50.0% vs. 44.4% [men], p=0.31).

Conclusions: In this analysis LDL-C is not at goal in almost 50% and 30% had low HDL-C.Despite
having LDL-C at goal,other lipid parameters that could increase CVR are important.CVD prevalence is
higher in patients with low HDL-C and high TG.Therapy involving the whole lipid profile may reduce
the persistent risk associated with lipid factors abnormalities that remain after statin treatment.
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THE ASSOCIATION OF ALBUMINURIA WITH ANGIOGRAPHICALLY DETERMINED CORONARY ATHEROSCLEROSIS
Philipp Rein*?*®, C.H. Saely*?®, A. Vonbank"??, S. Beer"??, S. Aczel*?, V. Jankovic*®, C. Boehnel*?, L. Risch®, H. Drexel*?%*
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Austria, *Private University of the Pricipality of Liechtenstein, Triesen, Liechtenstein, “Drexel University College of Medicine,
Philadelphia, PA, USA

Introduction: Albuminuria is associated with atherothrombotic events and all-cause mortality in
patients with and without diabetes. However, it is not known whether albuminuria is associated with
atherosclerosis per se in the same manner.

Methods: The population of this study included 914 consecutive patients undergoing coronary
angiography for the evaluation of stable CAD. Stenoses with lumen narrowing of =250% were
considered significant. Urinary albumin to creatinine ratio (ACR) was measured in all patients.
Elevated urinary albumin excretion (UAE) was defined as an ACR of 30ug/mg or greater.
Microalbuminuria was defined as 30 to 300ug albumin / mg creatinine, macroalbuminuria as an ACR
of 300 ug/mg or greater.

Results: The prevalence of stenoses =50% was significantly higher in patients with an elevated UAE
compared to those without (65.9 vs. 51.4%; p < 0.001). In a fully adjusted logistic regression analysis
elevated UAE was associated with significant stenoses (standardized adjusted odds ratio (OR) = 1.68
[1.15-2.44]; p=0.007). In this model, the categorical variable micralbuminuria exhibited an OR of 1.54
(1.03-2.30); p=0.034 and macroalbuminuria an OR of 2.55 (1.14-5.72); p=0.023) for significant
stenoses. Similarily, the continuous variable ACR was significantly associated with significant
coronary stenoses (OR=1.45 [1.13-1.86]; p=0.004). This association remained significant in the
subgroups of patients with diabetes (1.66 [1.01-2.74]; p=0.045) and in patients without diabetes
(OR=1.42 [1.05-1.92]; p=0.023).

Conclusion: An elevated UAE is strongly associated with angiographically determined coronary
atherosclerosis both in patients with and without diabetes, independent of conventional cardiovascular
risk factors and of the eGFR.
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EVALUATION OF SYSTEMIC AND TISSUE-SPECIFIC INFLAMMATION AS RISK FACTOR FOR ATHEROSCLEROSIS IN
PIGS FED WITH HIGH-FAT DIET

Roberto Giovannoni®, M. Busnelli*, M.G. Cerrito®, A. Froio*, S. Manzini', A. Vargiolu®, B.E. Leone®, M. Forni?, M.L. Bacci?,
G.M. Biasi', M. Lavitrano®
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Bologna, Ozzano dell’'Emilia, Italy

Background and aims: It has been established that the inflammatory component represents a
significant contribution in the background of clinically recognizable risk factors of atherosclerosis, for
example, hypertension, hyperglycemia, dyslipidemia, obesity. The aim of this study was to evaluate
systemic and tissue-specific inflammation in pigs fed with high-fat diet.

Methods: 21 pigs were kept for 16 weeks on a standard diet (SD; 3.6% lipids; n=7) or a high-fat diet
(HFD; 22% lipids, 5% cholesterol; n=14). Seven HFD-fed pigs received high-dose atorvastatin (80
mg/die) starting after 8 weeks of hypercholesterolemic diet until the end of the experimental
procedure.

Results: HFD administration significantly raised the number of circulating leukocytes, leading to a
“hypercholesterolemia-associated monocytosis” and promoting the synthesis of several pro-
inflammatory molecules. Hypercholesterolemia induced adipocytes hypertrophy and T-lymphocytes
infiltration in abdominal white adipose tissue (WAT). HFD-fed pigs displayed liver inflammation,
hepatic stellate cells activation with a concomitant increased infiltration of macrophages, T- and B-
lymphocytes. Inflammation extended beyond liver and WAT with increased macrophage content in
lung parenchyma. Atorvastatin abolished WAT inflammation by reducing adipocyte area and the
number of infiltrating T-lymphocytes. In the liver, atorvastatin decreased hepatic stellate cells
activation and the inflammatory infiltrate and lowered the amount of macrophages in lung parenchima
of HFD-fed pigs.

Conclusion: Hypercholesterolemia significantly raised the amount of circulating leukocytes and
exacerbated the inflammatory response in WAT, liver and lung. Atorvastatin treatment markedly
decreased systemic and tissue-specific inflammatory markers by preventing the development of an
inflammatory milieu and the accumulation of infiltrating leukocytes.
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RELATION BETWEEN IRON STATUS PARAMETERS AND OTHER CARDIOVASCULAR RISK FACTORS EXTRACTED
BY FACTOR ANALYSIS IN PATIENTS WITH CORONARY ARTERY DISEASE

Vesna Spasojevic-Kalimanovska®, N. Bogavac-Stanojevic’, S. Spasic’, D. Kalimanovska-Ostric?, J. Kotur-Stevuljevic®, Z.
Jelic-lvanovic*

YInstitute of Medical Biochemistry, Faculty of Pharmacy, University of Belgrade, 2Institute for Cardiovascular Diseases, Clinical
Center of Serbia, Belgrade, Serbia

Aims: Epidemiological evidence concerning the role of iron, a lipid peroxidation catalyst, in
atherosclerosis and coronary artery disease (CAD) is inconsistent. Factor analysis was used to
investigate the association of serum ferritin and soluble transferin receptors (sTfR) concentrations, as
indicators of body iron status with the risk of CAD.

Methods: The study included 188 patients with angiographically approved CAD. Principal factor
analysis was used to investigate clustering of variables associated with iron status in patients with
CAD.

Results: Factor analysis resulted in a reduction of variable number from the original 15 to 5
composite clusters. All five factors had an eigenvalue 21 and they explained 64.44% of the total
variance. These factors were:

“atherogenic” with positive loadings of TC, LDL-C, apoB and TG;

»antiatherogenic” with positive loadings of HDL-C and apoA-I;

»inflammatory” with positive loadings of hs-CRP, and fibrinogen;

wobesity“ with positive loadings of weigh and waist; and

Loxidative-stress status® with positive loadings of SOD and age and negative loading of O2-.

agrwNE

In separate univariable analysis inflammatory factor predicted high ferritin (P=0.010), antiatherogenic
factor predicted low ferritin (P = 0.002) and the atherogenic factor predicted high sTfR (P=0.006). In a
multivariable model, including gender, each factor continued to be a significant predictor
[inflammatory on ferritin OR=2.828 (1.175-6.809), P=0.020; antiatherogenic on ferritin OR=0.418
(0.189-0.925), P=0.031; atherogenic on sTfR OR=2.643 (1.326-5.269), P=0.006].

Conclusions: These data show an association between increased body iron stores and higher risk of
CAD, confirming previous epidemiological findings.
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CAROTID PLAQUES FROM SYMPTOMATIC STROKE PATIENTS SHOW INDUCTION OF GENES THAT ARE RELATED
TO PROLIFERATION, ANGIOGENESIS AND NEURODEGENERATIVE DISORDERS

Raghu Vemuganti®, R.J. Dempsey’, K. Tureyen’, S. Salamat?, B. Hermann®

Neurological Surgery, *Pathology & Laboratory Medicine, *Neurology, University of Wisconsin, Madison, W1, USA

In carotid atherosclerotic patients, asymptomatic plagues are more prevalent than symptomatic
plagues. The mechanisms that induce a plaque to become symptomatic are not completely
understood. In particular contribution of molecular factors for plaque maturation and rupture need to
be analyzed. We currently used Affymetrix Human GeneChip to analyze expression profiles of
~45,000 mRNA transcripts in surgically removed carotid artery plaques from 6 symptomatic stroke
patients and 4 asymptomatic patients. Hierarchical clustering analysis revealed a statistically
significant increase in the expression of 236 genes (>2 fold, p< 0.05 in each case) in the symptomatic
over the asymptomatic plaques. Pathways analysis revealed that cell proliferation/differentiation is the
most predominant pathway in the symptomatic plagues. Furthermore, many genes increased in the
symptomatic plaques are related to degenerative disorders and angiogenesis. In a separate cohort of
endarterectomy patients, baseline cognitive testing revealed abnormal mental status with difficulty in
immediate memory, visuoconstructional skills and attention. This suggests the possibility that
symptomatic atherosclerotic disease might be related to later neurodegenerative disorders.
Histopathological analysis revealed higher number of newly formed capillaries in the symptomatic
plagues that might contribute to their rupture. Thus, these studies suggest a molecular evidence of
increased risk of neurodegeneration, neoplasia and angiogenesis in the subset of carotid
atherosclerotic patients that suffer plaque embolisation and stroke. Furthermore, atherosclerotic
plagues can be different at the molecular level between symptomatic and asymptomatic patients. The
implications of these findings suggest that both prediction and prevention of stroke symptoms may
become possible at the genetic level.
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IL-6 SERUM LEVELS AND PRODUCTION IN PCOS ADOLESCENTS IS RELATED TO INSULIN RESISTANCE
Sabrina Uda', A.M. Fulghesu?, F. Sanna®, R. Magnini?, E. Portoghese?, S. Accossu’, P.P. Contini®, B. Batetta®
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Polycystic ovarian syndrome (PCOS) is an endocrine disorder frequently characterised by obesity and
metabolic diseases including hypertension, insulin resistance and diabetes in adulthood, all leading to
an increased risk of atherosclerosis.

The present study aimed to evaluate serum and production of inflammatory markers in insulin and
non insulin-resistant adolescent Sardinian PCOS.

On the basis of HOMA findings, patients were divided into two groups: non insulinresistant (NIR) and
insulinresistant (IR), and were weight- and age-matched with healthy girls. Serum inflammatory
cytokines (TNF-a, IL-6, II-10, TGF-B) and in vitro inflammatory lympho-monocyte response to
microbial and mitogenic stimuli.

Although serum levels of cytokines were similar in all groups Interleukin-6 (IL-6) was significantly
higher in IR PCOS. Moreover, in the latter group lipopolysaccharide-activated monocytes secreted
significantly higher levels of IL-6 compared to NIR and control subjects. IR PCOS displayed increased
IL-6 serum levels and higher secretion in LPS-activated monocytes, whilst revealing no differences for
other inflammatory cytokines. The results obtained suggest that in PCOS patients an altered IL-6
response to inflammatory stimuli is present in IR, likely contributing towards determining onset of a
low grade inflammation.
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APOLIPOPROTEIN E GENOTYPE, CARDIOVASCULAR BIOMARKERS AND STROKE RISK: SYSTEMATIC REVIEW OF
10,550 STROKE CASES AND POOLED ANALYSIS OF 74,052 INDIVIDUALS

Tina Shah?, T. Khan?, A. Hingorani, J. Casas?, APOE Collaboration

*University College London, “London School of Hygiene and Tropical Medicine, London, UK

Introduction: The €2/e3/e4 variants in apolipoprotein E (APOE) exhibit a positive linear association
with LDL-cholesterol and CHD risk. However, the association of APOE genotype with other
cardiovascular biomarkers and risk of ischaemic stroke is less well defined.

Objectives: We evaluated the association of APOE genotype with risk of ischaemic stroke and
assessed consistency with the effects of APOE genotype on LDL-cholesterol or other lipids and
biomarkers of cardiovascular risk.

Methods: We conducted a systematic review of studies reporting on APOE genotype and ischaemic
stroke and a pooled analysis of primary data on APOE genotype, lipids, other circulating biomarkers
of cardiovascular risk, and carotid intima-media thickness (CIMT).

Results: In 70 studies (10,785 cases, 61,674 healthy individuals), the association of APOE genotype
with ischaemic stroke was non-linear. The odds ratios with €3/e3 as reference were €2/e2: 1.44
(95%CI 1.12-1.84); €2/€3: 0.94 (0.84-1.05); €2/€4: 1.25 (1.08-1.48); €3/e4: 1.28 (1.12-1.45); €4/e4: 1.48
(1.17-1.88). In 14 studies (upto 74,052 individuals), APOE genotype was linearly and positively
associated with LDL-cholesterol, apoB and CIMT, and negatively and linearly with apoE, and HDL-
cholesterol. The associations with Lp(a), CRP and triglycerides were non-linear, and the shape of the
association with triglycerides most closely resembled the association with ischemic stroke.

Conclusions: The non-linear association of APOE genotype with ischaemic stroke, in contrast to its
linear positive association with LDL-cholesterol, CIMT and CHD risk suggests that the stroke
association may be mediated through risk factors other than LDL-cholesterol, with triglycerides being
one promising candidate.
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SOCIAL BUT NOT PHYSICAL STRESSORS RESULTS IN IL-6 RELEASE IN MICE
Evelina Bernberg®, M.E. Johansson?, G. Bergstrom®
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Introduction: We have shown that different forms of stress affect atherogenesis in mice differently.
To unravel the mechanism behind this difference we compared the effect of five physical stressors
with a social form of stress on systemic release of corticosterone and interleukin-6 (IL-6).

Methods: Male ApoE"' or C57BL/6 mice were exposed to social disruption stress (SDR; 2 h for 4
days). Further, SDR was compared with five physical stressors (Air-jet, Balance, Restraint, Rat odor,
Restraint + rat odor). A ;-adrenoceptor antagonist (metoprolol) was used to evaluate the effect of
sympathetic nervous system activity on IL-6 release during SDR. Plasma IL-6 and corticosterone
levels were analyzed immediately after stress.

Results: SDR increased corticosterone and IL-6 levels in plasma of C57BL/6 mice (SDR vs. control,
p< 0.01 for corticosterone, p< 0.001 for IL-6). Moreover, SDR increased plasma IL-6 levels in ApoE"'
mice (p< 0.05 for SDR vs. control), but this effect could not be blocked by metoprolol. Plasma
corticosterone levels were increased for all physical stressors (p< 0.01 vs. control). Interestingly, no
effect on plasma IL-6 was seen after exposure to four of the physical stressors, only restraint + rat
odor increased plasma IL-6 levels (p< 0.01 vs. control).

Conclusions: These findings suggest that SDR leads to IL-6 release not observed after exposure to
other forms of stress. Further, IL-6 production after SDR does not seem to be mediated via ;-
adrenoceptors. The observed differential stress-response may be an explanation to the observation
that social but not physical stress results in increased atherosclerosis.
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LOW ARYLESTERASE ACTIVITY AND R ALLELE (PON1 Q192R POLYMORPHISM) ARE THE PUTATIVE RISK
FACTORS OF CAD

Imteyaz Ahmad®, R. Narang?, A. Venkatraman®, N. Das"
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The present study aimed at monitoring the activity of paraoxonase/arylesterase activity in patients
with CAD, and the frequency distribution of PON1 Q192R and L55M polymorphisms in the residents
of Delhi and surrounding areas. Simultaneously, the lipid profiles of the study subjects were studied.
The study population consisted of 195 angiographically CAD Patients and 140 control participants.
Serum lipids were measured by standard methods, paraoxonase/arylesterase activities by
spectrophotometric assay of p-nitrophenol/phenol  production following addition  of
paraoxon/phenylacetate to serum. PON1 L55M and Q192R genotypes were determined by PCR-
RFLP. A decline by 17.42% arylesterase activity (85.08+39.47 vs. controls 103.03+46.88, P=0.048) in
patients. The genotype distribution of Q192R in the controls were QQ (46.63%), QR (39.33%) and RR
(14.04%) and in the patients were QQ (31.86%), QR (50.49%) and RR (17.65%). R allele was more
frequent in patients than the controls (0.43 versus 0.34; P=0.013). The genotype distribution of PON1
L55M in the controls were LL (71.91%), LM (26.97%) and MM (1.12%) and in the patients were LL
(64.71%), LM (32.84%) and MM (2.45%). Hardy-Weinberg equilibrium was obeyed. The odds ratio for
developing CAD with the R allele (RR+QR genotype) was 1.86 (95%CI 1.23 to 2.83, P=0.003)
compared with Q allele (QQ genotype). Patients showed significantly higher levels of LDL-c, LDL-
c/HDL-c ratio and lower levels of HDL-c than the controls. To conclude, individuals with lower than
normal levels of HDL-c, arylesterase activity and R allele may be at a higher risk of developing CAD.
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THE RESTING HEART RATE STRONGLY PREDICTS ALL-CAUSE DEATH AMONG MIDDLE AGED WOMEN AND MEN
FROM A GENERAL POPULATION

G. Nilsson, Andreas Rosenblad, J. Leppert
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Introduction: The resting heart rate (HR) has been found to predict all-cause death among middle
aged healthy men. Corresponding data for women are lacking. We report the sex specific predictive
ability of heart rate for all-cause mortality among middle aged women and men.

Material and methods: Women and men from the county of Vastmanland, Sweden (260000
inhabitants) were invited to a health survey at the age of 40 and 50 during the years 1990-99
(participation rate 48%). HR was measured as radial pulse rate. Relative risk (RR) for all-cause death
was computed by Cox regression (follow-up until 2008-08-17).

Results: Among 15965 men and 17250 women, 751 men and 537 women died during follow-up
(deaths per person-year: men 0.34%, women 0.22%). The mean HR was 69 beats per minute (bpm)
for men and 71 for women. The RR, (95% confidence interval) for 1 bpm increase of HR was 1.034
(1.027-1.041); p>0.001 for men and 1.029 (1.021-1.038); p>0.001 for women. Multivariable
adjustment (prevalent smoking, diabetes, hypertension, myocardial infarction, stroke as well as
cholesterol, BMI, systolic blood pressure and age cohort) attenuated the RR; men 1.023 (1.016-
1.031); p>0.001 and women 1.021 (1.013-1.030); p>0.001.

The RR for people within the upper quartile (pulse rate>76) compared with those within the lowest
guartile (pulse rate < 65) was 2.3 (1.9-2.8) for men and 1.9 (1.5-2.4) for women.

Conclusion: HR is a strong predictor of all-cause death among middle-aged women and men.
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THE ASSOCIATION BETWEEN D-VITAMIN STATUS, GLUCOSE AND METABOLIC SYNDROM IN GENERAL
POPULATION

Otto Mayer?, J. Vrzalova?
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Background: There is an accumulating evidence, that D vitamin status plays a role not only in
context of bone health, but also in several adverse health condition. We aimed to establish the
association between mild decrease of serum monohydroxyde D-vitamin concentration (,;0H-D) and
some glucose metabolism parameters.

Methods: 576 subjects (mean age 48.03y (SD 14.8)), 41.5% males), a Pilsen sub-sample of
postMONICA survey were included into cross-sectional study. 25(OH)-D was estimated by RIA
method, metabolic syndrom by current NCEP-ATIII definition.

Results: We found a negative trend between D vitamin and several glucose metabolism parameters.
With increasing ,sOH-D in quartiles, the serum fasting glucose (5.52+0.11, 5.50+£0.11, 5.18+0.06,
5.04+0.05 mmol/L, resp., p < 0.0004), prevalence of overt diabetes (10.1, 7.5, 4.2, 1.4 %, resp., p <
0.006) and of metabolic syndrom (27.6, 26.8 ,18.3, 12.2 % resp., p< 0.0008) significantly decreased.
All these associations remained significant, even after adjustement for age, gender and other
conventional risk factor as potential confounders.

Conclusion: In our sample of general population we found a clear significant and independent
negative association between D vitamin several glucose metabolism disorders.

(Supported by Internal Grant Agency of Ministry of Health, CZ).
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DOES INSULIN RESISTANCE INFLUENCE ENDOTHELIAL PROGENITOR CELLS IN OBESE PATIENTS?
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Objective: To investigate the relation between endothelial progenitor cells (EPC) and insulin
resistance in obese individuals.

Methods: Thirty-eight obese adults (aged 42.5+12.7), body mass index (BMI) (32.3+4.0) and 13
normal weight controls (aged 48.2+12.9; BMI 23.2+2.3) were included into the study. Peripheral blood
(PB) mononuclear cells were separated by ficoll gradient centrifugation and cultured in five-day colony
forming unit-endothelial cells (CFU-EC) assay to develop EPC. Insulin resistance in examined
subjects was evaluated according to homeostasis model assessment-insulin resistance (HOMA-IR)
protocol.

Results: Decreased number of EPC in studied group was found as compared to healthy control
(p=0.001). The inverse correlation between HOMA-IR index and EPC number (r=-0.558, p< 0.0001)
was noticed. Additionally, correlations between triglyceride (TG) concentration, high density
lipoproteins (HDL) concentration, body composition parameters in obese the subjects were
established.

Conclusion: Our results show that insulin resistance and have a significant impact on the EPC in
obesity. Decreased number of EPC should be analyzed as an important factor in the complex
pathogenesis of endothelium dysfunction observed in obesity.

This work was supported by grant no. NN 402 253934 (2008-2010) from the Polish Ministry of
Science and Higher Education
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HIGH LIPOPROTEIN(A) LEVEL IS ASSOCIATED WITH POOR LONG-TERM PROGNOSIS AFTER CORONARY ARTERY
BYPASS GRAFTING

Marat Ezhov?, O. Afanasieva®, A. Lyakishev’, M. Afanasieva®, R. Akchurin®, S. Pokrovsky?

Problems of Atherosclerosis, 2Laboratory of Problems of Atherosclerosis, *Cardiology Research Center, Moscow, Russia

The aim of the present prospective study is to evaluate whether lipoprotein(a) [Lp(a)] concentration is
a predictor of long-term adverse outcomes in patients after coronary artery bypass grafting (CABG).

Methods: We followed 263 patients with coronary heart disease (233 men, 30 women, mean age
5519 years) for a mean time 69+44 months who underwent the operation of coronary artery bypass
grafting. Before the surgery blood samples were collected and lipid profile and Lp(a) concentrations
were measured in all patients. The main end-points were cardiac death and nonfatal myocardial
infarction, hospitalization for recurrent angina and repeat coronary revascularization.

Results: Total number of coronary outcomes was 122, including death - 20 (16%), myocardial
infarction - 14 (11%), percutaneous coronary interventions - 29 (24%), re-CABG - 6 (5%) and
recurrent angina - 53 (43%). The incidence of death was 11.3% (11 of 93) in patients with Lp(a) > 30
mg/dL and 5.2% (9 of 170) in those with Lp(a) < 30 mg/dL. Lp(a) level was an independent predictor
of combined end-point (hazard ratio 3.24; 95% confidence interval 2.18-4.83, p< 0.001), cardiac death
(2.89; 1.31-6.35, p< 0.01) and cardiac death plus nonfatal myocardial infarction (2.95; 1.50-5.79, p<
0.001). Other independent predictors of main outcomes were diabetes mellitus (2.89; 1.69-4.92, p<
0.001) and triglycerides levels (1.16; 1.02-1.32, p< 0.05). Use of statins was associated with
decreased risk of cardiac death: 0.33; 0.15-0.76, p< 0.01.

Conclusion: Elevated levels of Lp(a) is a predictor of late coronary events including death and
nonfatal myocardial infarction after CABG.
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ASSOCIATION OF ELEVATED LIPOPROTEIN(A) LEVEL WITH PREMATURE CORONARY HEART DISEASE IN MEN AND
WOMEN

M. Safarova, Marat Ezhov, O. Afanasieva, A. Lyakishev, S. Pokrovsky

Cardiology Research Center, Moscow, Russia

Objective: To assess the relationship of lipoprotein(a) [Lp(a)] concentration with clinical manifestation
of coronary heart disease (CHD) in younger age.

Methods: In this cross-sectional study we recruited 1483 patients (85% male) with CHD verified by
angiography. In accordance with the level of Lp(a), patients were divided into 2 main groups: | (n =
599) = 30 mg/dL, and Il (n = 884) < 30 mg/dL. The following risk factors were recorded: hypertension,
smoking, diabetes mellitus, obesity, and family history of CHD. Lipid profile, Lp(a), hsCRP
concentrations were measured in all patients.

Results: Among 496 men (mean age 53.7 £ 9.5 years) from Group |, age of CHD manifestation was
49.8 + 8.8 years vs. 51.0 + 9.0 years in 767 men from Group Il (mean age 54.6 + 9.2 years), p< 0.05.
In women from Group | (n = 103, mean age 56,8 * 8,4 years) age of CHD onset, was 53.1 + 8.3 years
vs. 55.8 £ 10.0 years in Group I, p < 0.05. There was no significant difference in the classic risk
factors, hsCRP and fibrinogen levels between the groups. The incidence of CHD in men younger than
45 years was 36% in Group | and 28% in Group Il, p< 0.01. The incidence of CHD in women before
55 years was 66% in Group | and 47% in parallel group, p< 0.01.

Conclusion: Our data suggest that elevated Lp(a) is independently associated with the development
of early CHD in men as well as in women.
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AORTIC BIFURCATION ANGLE AS AN INDEPENDENT RISK FACTOR FOR AORTOILIAC OCCLUSIVE DISEASE
Abolhassan Shakeri Bavil*, R.S. Tubbs?, M.M. Shoja*, H. Nosratinia®, W.J. Oakes®, M. Nemati*

Tabriz University of Medical Sciences, Tabriz, Iran, “University of Alabama at Birmingham, Birmingham, AL, USA, St George's
University, West Indies, Grenada

Introduction: Recently, there has been interest in potential geometric risk factors that might result in
or exaggerate atherosclerosis. The aortic bifurcation is a complex anatomical area dividing the high
pressure blood of the descending abdominal aorta into the lower limbs and pelvis. The distribution of
the bifurcation angle and any asymmetry, its relation with age and its possible contribution to the risk
of aortoiliac atherosclerosis are presented here.

Materials and methods: Statistical analysis was performed by SPSS version 11.0 using, Fisher's
exact test, the Pearson and Spearman correlation tests and logistic regression analysis. The p value
was set at 0.05.

Results: No correlations were found between age, bifurcation angle and angle asymmetry in the
Pearson test (p > 0.05). Logistic regression analysis revealed that the bifurcation angle, but not its
asymmetry, gender or age, was a significant and independent risk factor for aortoiliac atherosclerosis
(model r2 = 0.662, p = 0.027). With additional study these results may have implications regarding risk
factors for aortoiliac atherosclerosis.

Conclusion: To our knowledge, this study is the first of its kind to indicate the potential of such an
important geometric risk factor for atherosclerosis at the aortic bifurcation.
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PREVALENCE OF THE CLASSICAL CARDIOVASCULAR RISK FACTORS IN ROMA MINORITY POPULATION OF
CROATIA

Hrvojka Marija Zeljko®, T. Skari¢-Juric?, N. Smolej Narancic?, M. Pericic Salihovic?, I. Martinovic Klaric?, J. Milicic?, M.
Barbalic?, M. Zajc?, L. Barac Lauc?, B. Janicijevic?

!Internal Medicine, GH 'Sv. Duh', University of Zagreb, ZInstitute for Anthropological Research, Zagreb, Croatia

Purpose: Roma are an ethnic minority of northern Indian origin. They are well known for preserved
traditions and resistance to assimilation and therefore usually marginalized economically, spatially,
politically and in terms of culture. Since the current knowledge about the prevention of cardiovascular
diseases in Roma population is scarce, the objective of the study is to assess the prevalence of
cardiovascular diseases' risk factors.

Methods: A multidisciplinary community-based study was carried out in rural areas of two regions of
Croatia - Baranja and Medimurje. The sample encompassed a total of 423 randomly selected
members (144 men and 279 women) of the Bayash Roma minority population aged 18-84 (41.1 +
15.2). The population prevalence of hypertension was assessed as SBP = 140 or DBP = 90 mmHg or
taking antihypertensive therapy. Overweight was assessed BMI = 25 (kg/mz). Smoking status was
assessed within the course of the interview held by experienced medical staff. Blood pressure
measurements and short anthropometrics were carried out using standard protocols. The lipid status
and fasting glucose was determined from blood samples and standard cut-offs were used.

Conclusions: Although the overall prevalence of hypertension in Roma was almost half the
magnitude usually reported for general population of Croatia, the presented results have shown that
this population bears a high CVD risk factors load. It is related to smoking, obesity, and high glucose
and lipids levels. We expect that, along with westernization of their life-style and increase of their
economic power, the proportion of CVD will also increase.
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PREDICTION OFR THE POPULATION AT RISK OF ATHEROTHROMBOTIC DISEASE IS INDEPENDENT OF BLOOD
SUGAR LEVEL

William Feeman, Jr

The Bowling Green Study, Bowling Green, OH, USA

Introduction: Diabetes is considered to be a "CHD equivalent." However the risk of atherothrombotic
disease (ATD) is not equal for all diabetics and milder elevations of blood sugar are not in and of
themselves causal for ATD. It is important to define the ATD risk, if any, in patients with blood sugar
level elevations.

Objective: The purpose of this submission is to show that the prediction of the population at risk of
ATD is essentially independent of blod sugar level.

Materials and methods: The Bowling Green Study (BGS) has developed a multi-factorial risk factor
graph for the prediction of the population at risk of ATD, utilizing the Cholesterol Retention Fraction
(CRF, or [LDL-HDLJ/LDL) on the ordinant and Systolic Blood Pressure (SBP) on the ordinant. A
threshold line can be delineated separating the mainstream of ATD patients from a few outliers. The
line coordinants of the CRF-SBP plots are (0.74,100) and (0.59,140).

Results: 85% of all ATD patients in the author’s database have CRF-SBP plots abaove the threshold
line. Those ATD patients with CRF-SBP plots below the threshold line are mainly cigarette smokers,
leaving only 6% of the ATD population that can not be predicted by CRF-SBP plot position above the
threshold line and/or cigarette smoking status. These findings are independent of blood sugar level.

Conclusions: The population at risk of ATD cam be accurately predicted independently of blood
sugar level.
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EFFECTS OF RAMADAN FASTING ON CARDIOVASCULAR RISK FACTORS
A. Norouzy, Mohsen Nematy, M. Alinezhad-Namaghi, M. Shakhskalaee, M. Mozhdehifard, S. Sajjadi, M. Sabery
Dept. of Biochemisrty&Nutrition, Mashad Medical School, Mashad, Iran

Introduction: Ramadan is a month for Muslims during which they abstain from eating, drinking and
smoking from dawn to sunset. The recommendations regarding the safety of fasting for patients with a
previous cardio/cerebrovascular event have been based on expert opinion rather than evidence
based medicine and sometimes controversial. In the present study, the effect of Ramadan fasting on
some cardiovascular risk factors has been investigated.

Methods: 82 volunteers (38 male and 44 female, age 54+10 years, fasted for at least 10 days) with a
previous history of ischaemic vascular event were recruited. A fasting blood sample was obtained and
blood pressure, waist circumference and body mass index (BMI) were measured at the beginning and
at the end of month of Ramadan (BR&ER respectively). Plasma lipids profile, glucose, insulin, HSCRP
and homocysteine were analyzed.

Results: There was a significant higher HDL (BR:43+9, ER:48+8mg/dl) and lower HSCRP (BR:2.3+3,
ER:1.9+3mg/l), Cholesterol (BR:193+51, ER:184+42mg/dl), TG (BR:225+129, ER:183+112mg/dl),
LDL (BR:110+41, ER:97+32 mg/dl), VLDL (BR:38%14, ER:34+17 mg/dl), systolic blood pressure
(BR:133+16, ER:130+17mmHg) and body mass index (BR:28.4+4, ER:27.7i4kg/m2) after Ramadan
(p< 0.05, t-test).The changes in plasma glucose (BR:107+11, ER:106+14mg/dl), HOMA-IR (BR:3.8
+3, ER:3.6 +3), homocysteine (BR:10.5+4, ER:11.5 +4umol/l) and waist circumference (BR:98+10,
ER:97+10cm) was not significant (p>0.05, t-test).

Conclusion: This study shows there is a significant improvement in some cardiovascular risks after
fasting in month of Ramadan. However a study with bigger sample size, other habitual changes
controlled and with a control group is needed.
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PLA2G2A, PLA2G5 AND PLA2G10 VARIANTS, SPLA2 ACTIVITY AND MASS AND CHD RISK: RESULTS FROM GRACE
AND EPIC-NORFOLK

M. Guardiola', H.J. Exeter’, J. Palmen®, C. Perret?, K. Li*, J.A. Cooper’, K.-T. Khaw?®, M.S. Sandhu?®, S. Ricketts®, A. Tedgui®,
S.E. Humphries®, E. Ninio? S.-A. Karabina®, S.M. Boekhold®, Z. Mallat*, Philippa J Talmud*

!Division of Cardiovascular Genetics, Department of Medicine, University College of London, London, UK, 2INSERM UMRS
937, Université Pierre et Marie Curie UPMC-Paris 6, Faculté de Médecine Pierre et Marie Curie, Paris, France, *Department of
Public Health and Primary Care, Institute of Public Health, University of Cambridge, Cambridge, UK, “INSERM, U689, Centre
de Recherche Cardiovasculaire Lariboisiere, Paris, France, *Department of Cardiology, Academic Medical Center, Amsterdam,
The Netherlands

Background: Plasma secretory (s)PLA2 levels and activity are associated with CHD risk with activity
having the greater prognostic value. While activity is thought to be a composite of sPLA2-lla, -V and -
X, mass is sPLA2-lla specific. We examined the contribution of variants of genes encoding sPLAZ2s,
PLA2G2A, PLA2G5, PLA2G10, with sPLA2 activity and mass and CHD risk in GRACE, a study of
acute coronary syndromes (n=347) and a cohort from the EPIC-Norfolk study (1138 cases:
2237controls).

Results: Six SNPs in PLA2G2A, 5 in PLA2G5 and 4 in PLA2G10 were genotyped. Considering
activity, only PLA2G2A rs11573156 showed a significant effect (+5% p=2x107") in EPIC-Norfolk with a
stronger raising-effect in GRACE (+54% p=0.07). The functional PLA2G10 R38C was associated with
-35% lower activity (p=0.016) in GRACE. Four PLA2G2A SNPs showed strong association with
sPLA2-lla levels in both studies with upto 135% difference between common and rare homozygotes
(p=7.82x10"%) for rs11573156 in EPIC-Norfolk. After stepwise regression analysis, in EPIC-Norfolk
PLA2G2A rs11573156 predicted activity and with rs3767221 independently predicted mass. In
GRACE PLA2G10 R38C alone predicted activity. PLA2G2A rs11573156 was associated with
increased CHD risk (OR1.64 95%CI 1.18-2.28).

Conclusion: Variants in PLA2G2A and PLA2G10 used as instrumental variables, identified these
genes as contributing to sPLA2 activity while PLA2G2A alone was the strong determinant of sPLA2
mass. The participation of PLAG10 in sPLA2 activity needs replication whereas PLA2G5 does not
contribute directly to activity or mass. The activity- and mass-raising PLA2G2A rs11573156 showed
CHD risk association, suggesting a causal relationship between PLA2G2A and CHD.



Poster Session

PLASMA OXIDIZED LDL AND THIOL-CONTAINING MOLECULES IN PATIENTS WITH EXUDATIVE AGE-RELATED
MACULAR DEGENERATION

Amir Ghorbanihaghjo®, A. Javadzadeh?, E. Bahreini®, N. Rashtchizadeh?, S. Alizadeh?

'Biochemistry Department and Biotechnology Research Center, “Biotechnology Research Center, Tabriz University of Medical
Sciences, Tabriz, Iran

Purpose: Plasma oxidized LDL (OX-LDL) concentration has been reported to be a risk factor for
atherosclerotic vascular disease. We assessed the plasma OX-LDL and thiol compound content
concentrations in Exudative Age Related Macular Degeneration (E-ARMD), a known atherosclerotic
process.

Methods: Forty-five patients with E-ARMD were compared with 45 sex and age matched healthy
controls. Plasma levels of Hcy, total thiols (tSH), glutathione (GSH) and OX-LDL were measured in
both of the groups.

Results: Total Hey (15.4 + 7.2 pM vs. 10.7 + 3.7 uM ; P < 0.001) and OX-LDL (52.2 + 13.8 mU/L vs.
37.8 £ 10.8 mU/L; P < 0.001) levels were significantly higher, while GSH (1.10 £ 0.97 pM vs. 2.09 *
1.04 puM; P < 0.001) and tSH (0.31 £ 0.06 mg/dl vs. 0.35 + 0.05 mg/dl; P < 0.001) were markedly
lower in the patients with E-ARMD than in the control group, respectively. The plasma OX-LDL
concentration also exhibited a positive and significant correlation with Hey (r = 0.719, P < 0.001) in
patients with E-ARMD.

Conclusions: Increased concentrations of oxidative and decreased concentrations of antioxidative
markers suggest that oxidative stress may play a role in inducing E- ARMD.
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VASCULAR DYSFUNCTION IN ESRD PATIENTS UNDER REPLACEMENT THERAPY
Saeed Abdelwhab
Faculty of Medicine, Ain Shams University, Cairo, Egypt

Background: Endothelial dysfunction (ED) is an important factor in the pathogenesis of
atherosclerosis, which is the major cause of mortality and morbidity in ESRD patients.

Methods: This study 25 ESRD patients on regular hemodialysis (HD) (group 1), 15 ESRD patients on
intermittent peritoneal dialysis (PD) (group 2) and 20 healthy control subjects (group 3). For all groups
complete medical history and thorough examination, biochemical Laboratory tests including renal
function tests, calcium, phosphorus, intact PTH and Echocardiography. Endothelial function was
assessed by Flow mediated dilatation of the brachial artery (FMD) evaluated non-invasively by B-
mode ultrasonography.

Results: Comparison of FMD of brachial artery shows significant difference between group one and
control (p< 0.001), group two and control group (p< 0.001), and between group 1 and 2 (p< 0.001).
Multiple regression test for brachial artery flow mediated dilatation shows significant correlations with
age (p< 0001), serum LDL (p=0.04), hematocrit value (p< 0.001), serum PTH (P=0.01) and presence
of DM (p=0.009). No correlation is found with duration of dialysis (p=0.57), total cholesterol (p=0.62),
serum triglyceride (p=0.10) nor with calcium phosphorus products (p=0.08).

Conclusion: Endothelial function is impaired in ESRD patients than normal control subjects. PD
patients had more endothelial dysfunction when compared to HD patients. ED is independently
affected by age, LDL, PTH, hematocrit, and presence of diabetes mellitus. Hematocrit, PTH, and LDL
are the main correctable factors affecting ED.
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CRITICAL ISCHAEMIA AND MRF SCORE OF ATHEROSCLEROTIC DISEASE
M. Dilic', Emir Kurtalic?, A. Begic?
'Clinical Center Sarajevo, “Angiology, Clinical Center Sarajevo, Sarajevo, Bosnia-Herzegovina

Introduction: Atherosclerotic disease is the leading cause of morbidity and mortality, especially in
older populations. Most often, its presents as coronary, cerebrovascular or limb artery occlusion. Aim
of this retrospective study was to analyze an MRF scor in patients treated at the Institute of vascular
dieseases in period december 2007-december 2008 for terminal limb ischaemia.

Materials and methods: 63 patients with single acute, repeated acute or chronic limb ischaemia
were included. We estimated several paramethers: sex; age, smoking, arterial hypertension,
hyperlipoproteinemia, diabetes, increased level of fibrinogen and obesity (defined as BMI over 30).
MRF scor was calculated as x/8. We classified the patients according to the level of necrotic
demarcation as pedal, crural, femoral level and correlated it with calculated MRF.

Results: Patients with single episode of acute limb ischaemia, with repeated episodes of acute
ischaemia and pts. with chronic terminal ischaemia have had an average MRF score of 5.11, 5.85
and 6.62 respectively. Patients with pedal, crural and femoral level of demarcation have had a MRF
score of 5.6, 5.62 and 4.84 respectively.

Conclusion: MRF score of patients with chronic terminal limb ischaemia was signifikantnly higher (p<
0,001) then MRF score of patients with single episode or repeated episode of acute ischaemia.
Patients with crural level of ischaemic demarcation have had highest MRF score compared with pedal
and femoral ischaemia but the difference was not statistically significant (p>0,05).

Keywords: MRF, terminal limb ischaemia.
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THE PREVELANCE OF SUBCLINICAL HYPOTHYROIDISM AMONG PATIENTS WITH ACUTE MYOCARDIAL
INFARCTION

Ertugrul Okuyan®, A. Uslu?, O. Levent?

'Bagcilar Education and Research Hospital, Istanbul, *Serife Baci State Hospital, Kastamonu, Turkey

Previous studies have suggested that thyroid dysfunction, as manifested by abnormalities in thyroid-
stimulating hormone (TSH) levels, are associated with detrimental effects on the cardiovascular
system. We aimed to evaluate the prevelance of subclinical hypothyroidism in 315 patients with the
diagnosis of acute myocardial infarction (AMI).

We evaluate free T3, free T4 and TSH levels of 315 patients (Age 57.3+13) retrospectively, who have
been admitted to a coronary intensive care unit between years 2004-2006 Turkey with the diagnosis
of both ST and Non-ST elevation AMI. 197 patients were male and 118 were female. After the
exclusion of patients with abnormal thyroxine levels, subclinical hypothyroidism was defined as a TSH
level of 4.5 mlIU/L or greater. According to this criteria, 31 of 197(15.73%) male and 17 of
118(14.40%) female patients had subclinical hypothyroidism(Total 48 of 315 patients %15.23).

The rate of subclinical hypothyroidism in our study population was %15.23. Actually it is a frequent
pathology as its prevalance ranges from 1% among young adults to 10% beyond 60 years of age.
The increased frequency in our AMI patients can represent potential cardiovascular risks of subclinical
hypothyroidism.
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PLASMA INFLAMMATORY MARKERS AND SUBCLINICAL ATHEROSCLEROSIS
Andrie Panayiotou™?, M. Griffin®, N. Georgiou®, D. Bond®, D. Hoppensteadt’, J. Fareed®, A. Nicolaides™®

Cyprus Cardiovascular Disease Educational and Research Trust, Nicosia, Cyprus, “The London School of Hygiene and
Tropical Medicine, *Vascular Screening and Dlagnostic Centre, London, UK, “Loyola University, Chicago, IL, USA, °Imperial
College, London, UK

Fibrinogen (Fb), high-sensitivity CRP (hsCRP), interleukin-6 (IL6), myeloperoxidide (MPO) and
monocyte chemoattractant protein 1 (MCP1) are inflammatory markers, elevated in the presence of
clinical atherosclerotic disease. The aim of the study was to determine whether this is also true for
subclinical atherosclerosis.

Both common carotid and femoral bifurcations were scanned with ultrasound in 767 volunteers over
40. Four ultrasonic features were considered: (a) IMTcc, (b) carotid total plaque area, (c) femoral total
plague area and (d) total plaque area in all four arteries scanned. Plasma Fb, hsCRP, IL6, MPO and
MCP1 levels were determined and their association with quartiles of the ultrasonic measurements
were determined. P for trend was calculated.

Fb was associated with IMTcc and all plaque area measurements (p< 0.01). CRP and MPO were
associated with IMTcc measurements (p< 0.01) but not plague area measurements. IL6 was
associated with all plaque area measurements (p< 0.02) but not IMTcc measurements. MCP1 was
associated with carotid plague area (p< 0.01) but not with IMT or Femoral plaque area and had a
borderline association with total plaque area.

The findings support the hypothesis that IMTcc and plaque size have different biological determinants
and are different expressions of subclinical atherosclerosis.
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PREVALENCE OF LOW HDL-C IN STATIN TREATED PATIENTS THE DYSLIPIDEMIA INTERNATIONAL STUDY (DYSIS-
SPAIN)

Jesus Millan?, J.R. Gonzalez-Juanatey?, E. Alegria®, C. Guijarro®, B. Gonzalez-Timon®, G. Vitale®

*Hospital Gregorio Marafion, Madrid, 2Hopital Clinco Universitario, Santiago de Compostela, Santiago de Compostela (La
Corufia), *Clinica Universitaria de Pamplona, Pamplona (Navarra), “Hospital de Alcorcon, Alcorcon (Madrid), *Merck & Co.,
MSD, Madrid, Spain

Introduction: Although statins reduce cardiovascular morbidity and mortality,the incidence of
cardiovascular events is still high.Some studies have found a relationship between low levels of HDL-
C and cardiovascular (CV) episodes even in patients on intensive statin therapy with LDL-C at goal. In
this analysis we assess the prevalence of low HDL-C in statin treated Spanish patients included in
DYSIS.

Methods: Analysis of 3710 Spanish patients included in DYSIS (22063 patients in Europe and
Canada).ATP-1ll recommendations were used to classify cardiovascular risk (CVR),LDL-C goal and
normal levels of HDL-C and triglycerides (TG).

Results: In 3710 Spanish patients: 69% hypertensive,39% had diabetes mellitus,35.7% had
established CVD(23.8% with ischemic heart disease,7.1% with stroke,6.9% with heart failure and
9.3% with peripheral vascular disease).LDL-C was not at goal in 50.4%.The prevalence of low HDL-C
was 29.8%,higher in women vs men (35.1% vs 25%,p< 0.001), in diabetic patients (28.8% vs 19.5%
without diabetes,p< 0.0001) and in those with established CVD (31% vs 18.7% without CVD,p<
0.0001).The prevalence of CVD was 42.9% in those with low HDL-C and 32.6% in those with hormal
HDL-C, (p< 0.0001).In those with LDL-C not at goal, the prevalence of low HDL-C was 24.0%.The
prevalence of low HDL-C was 28.7% in high, 24.8% in moderate and 0.7% in low risk patients.

Conclusions: Prevalence of low HDL-C was frequent in statin treated patients included in this
study,especially in high-risk patients (patients with diabetes,CVD or other high risk category).24.0%
patients with LDL-C not at goal showed low HDL-C.Low HDL-C could be,in part,responsible for the
high remaining CV risk of this population.
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ASSOCIATION BETWEEN STRESS-HORMONES AND HEALTH IN MOSCOW POPULATION SAMPLE AGED 55 YEARS
AND OLDER

Victoria Metelskaya®, N. Gumanova®', A. Deev', S. Shalnova®, M. Shkolnikova?, V. Shkolnikov®

'National Research Centre for Preventive Medicine, *Federal Center for Cardiac Arrhythmias, Moscow, Russia, *Max-Plank
Institute for Demography Research, Rostock, Germany

Background: Dysregulation in sympathetic nervous system (SNS) and hypothalamic-pituitary-
adrenocortical (HPA) axis activities, mediating cardiovascular effects of stress, contribute to the
chronic diseases morbidity and mortality risks.

Aim: To examine the relationship between stress-hormones and health in the high mortality context of
Russia.

Methods: Serum DHEA-S and 12-hours urinary cortisol (C) excretion as integrated measure of HPA
axis, and urinary epinephrine (E) and norepinephrine (NE) excretion as integrated indices of SNS
activity were determined. The sample (n=1876, aged 55+) was drawn from the survey Stress And
Health in Russia (SAHR). Fieldwork occurred in 2006-2009. Relationships between stress-hormones,
health outcomes (studied by SF-36, Cohen's Stress score, and MMSE) and conventional
cardiovascular risk factors were estimated by regression models controlled by age and sex.

Results: In women, DHEA-S level was 55% lower than in men and declined with age in both sexes.
C, E and NE in women were higher by 5.7%, 28% and 25%, respectively, slightly increasing with age.
Stress-hormones were associated with BMI, waist circumference, high blood pressure, heart rate, and
the following health outcomes: worse physical and mental health (SF-36), mobility limitations,
cognitive ability (MMSE), perceived stress (PSS), major life events.

Conclusion: High level of stress-hormones in Russian middle-age and elderly population,
characterized by higher mortality compared to other countries, is associated with worth perceived
health and higher level of blood pressure. Role of stress for all-cause mortality should be studied
further.

The SAHR Study was supported by research grant No R 01 AG 026786 (National Institute of Aging,
USA).
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PROTECTION AGAINST NEPHROPATHY IN TYPE 2 DIABETES WITH ATORVASTATIN: RELATIONSHIP BETWEEN
LIPOPROTEIN PHOSPHOLIPASE A2 AND ADIPONECTIN AND RENAL FUNCTION

Valentine Charlton-Menys, M. Rutter, P. Durrington

University of Manchester, Manchester, UK

Diabetes is the commonest cause of chronic kidney disease in the western world and lipid-lowering
therapy could slow its progression. We compared the effects of atorvastatin (10 vs. 80 mg), in 119
patients with type 2 diabetes and early renal disease, on lipoprotein phospholipase A2 and
adiponectin levels and assessed their relationship with measures of renal function. Baseline Lp-PLA2
did not differ between groups (464 [365,541] n=59 vs. 472 [412,534] ng/ml, n=60) but was
significantly lower at 12 months in both groups (315 [237,405] p< 0.001 and 264 [222,328] p< 0.001).
Using pooled data both serum creatinine (umol/l) and cystatin C (mg/l) correlated with Lp-PLA2
(r=0.22 and r=0.25, both p< 0.05) at 12 months only, and with adiponectin at baseline (r=0.26, p<
0.005 and r=0.30, p< 0.005) and at 12 months (r=0.25, p< 0.05 and r=0.30, p< 0.005). Adiponectin
also correlated Lp-PLA2 at both visits (r=0.29 and r=0.30, both p< 0.005). Adiponectin correlated
inversely with glomerular filtration rate at both visits as assessed using MDRD (-0.24 and r=-0.25,
both p< 0.05) and COGA equations (r=-0.28 and r=-0.41, both p< 0.005). Lp-PLA2 levels >230 ng/ml
are associated with high risk of cardiovascular risk and lowering of Lp-PLA2 by atorvastatin may be
protective. However, the association of adiponectin with both impaired renal function and Lp-PLA2
may explain why adiponectin does not protect against renovascular disease in diabetes.
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ASYMMETRIC DIMETHYLARGININE (ADMA) PREDICTS SKIN BLOOD FLOW DURING HEMODIALYSIS (HD)
Erik Mistrik, V. Blaha, S. Dusilova-Sulkova, R. Safranek, L. Sobotka

Department of Gerontology and Metabolism, University Hospital and Medical Faculty, Charles University, Hradec Kralove,
Czech Republic

Background: HD patients suffer from non-healing ischemic skin defects. Elevated plasma levels of
ADMA as an endogenous NO synthase inhibitor causes endothelial dysfunction. We hypothesized
that inappropriate removal of ADMA during HD causes decrease in skin blood flow.

Methods: Peripheral skin blood flow was measured using Laser Doppler Line Scanner (LDLS®, Moor,
Devon, UK) in 10 different areas (Al) of dorsal part of each hand before and during HD (at 1%, 2", 3™
and 4" hour) with ultrafiltration in 35 HD patients (14 female, 21 male; age 36-83 y, BMI= 28+5.0).
Pre- and post-HD levels of ADMA were measured. Mann Whitney test, Spearman correlation and
multivariate regression analysis was used for statistical evaluation.

Results: Post-HD plasma levels of ADMA were elevated in patients with critical skin perfusion (0.46
vs. 0.54 umol/L; p=0.07). Significant correlations between ADMA and skin blood flow was found on
fingers after 1° hour of HD (r=-0.5; p< 0.01) and on dorsum of the hand after 1% (r=-0.44; p< 0.01); 2™
(r=-0.36; p=0.04); 3" (r=-0.33; p=0.05) and 4™ hour of HD (r=-0.36; p=0.04). ADMA was found to be
independent predictor of skin blood flow on fingers after 1* hour of hemodialysis.

Conclusion: ADMA predicts skin microcirculation during hemodialysis, which may lead to
development of ischemic skin lesions.

Supported by research projects MSM 0021620820, MSM 0021620819, IGA MH CR NR/9743-4.
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FAT MASS WAS INVERSELY ASSOCIATED TO ANTIOXIDANT DEFENSE SYSTEM IN OBESE MALE ADOLESCENTS
Ignacio Rosety’, M.A. Rosety’, M. Rosety-Rodriguez?, A. Camacho®, F.J. Ordonez*, G. Fornieles?, M. Rosety*

Sport Medicine, “Internal Medicine, University of Cadiz, Cadiz, ®Internal Medicine, Hospital Juan Ramon Jimenez, Huelva,
*Human Anatomy, University of Cadiz, Cadiz, Spain

Background and aim: It is widely accepted oxidative stress may play a key role in the pathogenesis
of atherosclerosis. However little information is available regarding the association of obesity and
oxidative damage at early life stages. Consequently, the present study was undertaken to explore
whether fat mass and antioxidant defense system are correlated in obese male adolescents.

Methods: Two hundred seventy male adolescents (age 17.2+0.6) volunteered for this study. Two
hundred forty of them were obese (BMI=33.8+2.9 kg/mz; BF=36.2+4.6%) and were randomly selected
from. Control group included 30 age and sex-matched adolescents (BMI=22.1+1.8 kg/mz;
BF=25.7+4.2%). No one of them reported neither toxic habits (smoking or alcohol) nor antioxidant
consumption. Plasmatic total antioxidant status (TAS) was determined spectrophotometrically by
commercial kits supplied by Randox. Fat mass percentage was determined by bioelectrical
impedance analysis. Written informed consent was obtained from all their parents. Further our
protocol was approved by an institutional ethic committee.

Results: When compared to controls, plasmatic total antioxidant status was lower in obese
adolescents (0.62+0.1 vs. 0.44+0.08 mmol/l TAS; p< 0.05). A negative but significant association was
found between fat mass and total antioxidant status in obese adolescents (r=-0.52; p< 0.05).

Conclusion: As was hypothesized, fat mass was inversely correlated to total antioxidant status in
obese adolescents. Further studies on this topic are highly required to determine whether
anthropometric measurements may be considered as easy, economic and non-invasive biomarker of
antioxidant defense system at early life stages.
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ASSOCIATION OF VARIOUS POLYMORPHISMS WITH CAD IN NORTH INDIAN POPULATION: REPLICATION OF SNPS
IDENTIFIED THROUGH GENOME WIDE ASSOCIATION STUDIES

Jitender Kumar'? S. Yumnam®, T. Basu®, A. Ghosh', G. Garg’, G. Karthikeyan®, S. Sengupta®

YInstitute of Genomics and Integrative Biology, Delhi, India, *Department of Osteoporosis, Lund University, Malma, Sweden, Al
India Institute of Medical Sciences, New Delhi, India

Introduction: Several Genome Wide Association Studies (GWAS) have identified novel single
nucleotide polymorphisms (SNPs) that show association with coronary artery disease (CAD) and
myocardial infarction. We analyzed SNPs identified through these GWAS and tried to establish their
association with CAD status in North Indian population.

Materials and methods: A total of 739 individuals (296 angiography confirmed CAD patients and 443
treadmill test controls) were recruited from a tertiary care center situated in New Delhi, India. A total of
six different SNPs (five from locus 9p21 i.e. rs10116277, rs10757274, rs1333040, rs2383206,
rs2383207 and one from chromosome 15 i.e. rs1994016) identified through GWA studies (The
Wellcome Trust Case Control Consortium, 2007; McPherson et al., 2007 and Helgadottir et al., 2007)
were selected and their association with the CAD status was analyzed. Logistic regression analysis
was performed to check the association after controlling for various confounding factors.

Results: The minor allele frequency (MAF) observed for the six SNPs was comparable with the
original GWA studies. All the SNPs conformed to Hardy-Weinberg equilibrium. In the logistic
regression analysis, five SNPs present at the locus 9p21 were found to be significantly associated
with CAD status after controlling for confounding factors including age, sex, BMI, diet, hypertension,
diabetes, smoking and levels of homocysteine, vitamin B12 and folate (p value=0.05-0.006).

Conclusion: SNPs present at locus 9p21 that are identified through GWAS conducted in the
Caucasian populations and associated with cardiovascular diseases are also important in North
Indian population.
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PLANT AND ANIMAL PROTEIN CONSUMPTION ARE ASSOCIATED WITH LIKELIHOOD OF DEVELOPING LEFT
VENTRICULAR SYSTOLIC DYSFUNCTION, IN ACUTE CORONARY SYNDROME PATIENTS

Christina-Maria Kastorini®, C. Chrysohoou?, D.B. Panagiotakos®, P. Aggelopoulos?, C. Pitsavos?, C. Stefanadis?

'Department of Nutrition Science - Dietetics, Harokopio University, 2First Cardiology Clinic, School of Medicine, University of
Athens, Athens, Greece

Background & aims: The aim of the present work was to evaluate the association between plant and
animal protein consumption and the development of left ventricular systolic dysfunction (LVSD) in
patients who have had an acute coronary syndrome (ACS).

Methods: During 2006-2009, 1000 consecutive ACS patients were included in the study; 459 patients
who developed LVSD, 367 males (6414 years) and 92 females (71+12 years) and 541 patients with
preserved systolic function, 421 males (62+12 years) and 120 females (67+12 years). Detailed
information regarding their medical records, anthropometric data, physical activity and smoking habits
were recorded. Nutritional habits were assessed using a semi-quantitative food-frequency
guestionnaire and macronutrient consumption was evaluated.

Results: Multi-adjusted analysis after adjustment for various confounding factors revealed that in
patients with first coronary event, plant protein intake at the third quartile of consumption was
associated with 60% (95%CI:0.17-0.95) lower likelihood of developing LVSD, compared to the first.
Furthermore in patients with previous coronary heart disease history, animal protein intake at the
highest quartile of consumption, was associated with 211% greater likelihood of developing LVSD
(95%CI:1.08-8.98), compared to the first.

Conclusions: Plant protein consumption seems to be beneficial, while animal protein consumption
detrimental, against the development of LVSD in post-ACS patients.
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MODERATE COFFEE CONSUMPTION LOWERS THE LIKELIHOOD OF DEVELOPING LEFT VENTRICULAR SYSTOLIC
DYSFUNCTION IN POST-ACUTE CORONARY SYNDROME NORMOTENSIVE PATIENTS

Christina-Maria Kastorini®, C. Chrysohoou?, D.B. Panagiotakos®, P. Aggelopoulos?, C. Liontou?, C. Pitsavos?, C. Stefanadis®
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Athens, Athens, Greece

Background & aims: The aim of the present work was to evaluate the association between coffee
consumption and the development of left ventricular systolic dysfunction (LVSD) in patients who had
had an acute coronary syndrome.

Methods: During 2006-2007, 144 male (65+14 years) and 50 female (7112 years) post-acute
coronary syndrome patients who developed LVSD (ejection fraction < 40%) after the cardiac event
and 129 male (64+12 years) and 51 female (67+10 years) post-acute coronary syndrome patients
without LVSD (ejection fraction >50%) were included in the study. Detailed information regarding their
medical records, sociodemographic and anthropometric data, and various psychological and lifestyle
characteristics (physical activity, smoking habits, etc.) were recorded. In particular, nutritional habits,
including coffee consumption, were evaluated using a semiquantitative food-frequency questionnaire.

Results: Multiadjusted analysis revealed that in normotensive patients coffee consumption of 1-2
cups/day was associated with 88% (95% confidence interval, 0.02-0.84) lower likelihood of
developing LVSD and consumption of >3 cups/day with 90% (95% confidence interval, 0.01-0.88)
lower likelihood for LVSD, compared with no history of consumption of coffee and after adjusting for
various confounders. In contrast, in hypertensive patients coffee consumption of >3 cups/day was
associated with 4.5-fold higher likelihood for developing LVSD (95% confidence interval, 0.89-22.58)
as compared with no history of coffee consumption.

Conclusions: Coffee consumption has opposite effects on the likelihood of developing LVSD in post-
acute coronary syndrome patients depending on their blood pressure levels.
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COMPARATIVE MAPPING OF LINKAGE AND ASSOCIATION SIGNALS IN MYOCARDIAL INFARCTION

Anja Medack®, C. Loley? J. Nahrstaedt?, I.R. Konig?, B. Mayer’, C. Hengstenberg®, K. Stark®, H.-E. Wichmann®, S. Schreiber®,
T. Meitinger®, H. Schunkert', J. Erdmann*
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Our group established a large collection of myocardial infarction (Ml)-families with 2-5 affected first-
degree relatives and large collection of unrelated Ml cases and controls. Genome-wide microsatellite
linkage analyses on Ml sibling-pairs and three genome-wide association (GWA) studies on unrelated
MI cases (n=875 [GerMIFSI])/ n=1222 [GerMIFSII)/ n=1157 [GerMIFSIII]) and controls (n=4690) were
carried out. Our current approach assumes that the same genes involved in rare autosomal-dominant
forms of MI may also be associated with the risk for Ml in the general population.

25 families with an autosomal-dominant inheritance pattern were analysed by cosegregation analyses
using microsatellite markers. Genome-wide scanning was performed using high-density SNP arrays.
Data analysis was performed in a three-step procedure:

1. Comparison of linkage and association data

2. Replication in the GWAS

3. Sequencing of these regions.

With the genome-wide microsatellite linkage analysis in 25 families (n=559 individuals) five
chromosomal regions 1g942.3; 4931.21: 4934.1; 8924.13 and 17g24.2 were identified for suggestive
linkage. In the same chromosomal regions we found association for several SNPs tested in three
GWAS. With data analyses we reduced the chromosomal region to top regions encompassing only
few genes or intergenic regions. For example, the chromosome 4 locus (~320 genes) was reduced to
four top regions, including MND1 and GALNT17.

The comparative analysis of linkage and GWAS data in families and case/control samples with Ml
allows the condensation of linkage intervals leading to a much smaller number of genes to be
sequenced in order to identify the underlying mutations in familial forms of MI.
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ASSIMILATED ANALYSIS OF FIRST WAVE HITS FROM GENOME WIDE ASSOCIATION STUDIES WITH BLOOD
BIOMARKERS AND CORONARY EVENTS

Aspasia Angelakopoulou, on behalf of the Cardiovascular Biomarker Genetics Collaboration

London School of Hygiene and Tropical Medicine, London, UK

Objective: To conduct an integrated association analysis of the effects of 34 GWAS hits of blood
lipids, adiposity, T2DM and CHD on a wider range of cardiovascular biomarkers and CHD risk.

Methods: We used information from up to 30,000 individuals from two case-control, three cross-
sectional and seven prospective studies, including up to 3,872 CHD and 2,340 T2DM cases. We used
random effect meta-analysis to pool study-specific estimates supplemented where relevant with data
from the Wellcome Trust Case-Control Consortium 1.

Results: Of the 14 SNPs originally identified with CHD risk, only the two chromosome 9p21
rs1333049 (per-allele OR 1.25; 95% CI, 1.05-1.50); and rs10757274 (per-allele OR 1.15; 95% ClI,
1.02-1.29), were replicated in this data set. These SNPs, however, showed no association with any of
the 16 CHD biomarkers measured. Of the 20 SNPs identified through an association with either
triglycerides, HDL-C, or LDL-C, only rs17411031 in LPL showed a protective CHD effect (per-allele
OR 0.89; 95% CI, 0.81-0.97), a higher level of APOAl1 and HDL-C as well as lower level of
triglycerides, but showed no association with LDL-C.

Conclusions: The risk of CHD conferred by carriage of chromosome 9p21 SNPs is unlikely to be
mediated through blood pressure, lipids, inflammation biomarkers or glycaemic control. The
association of rs17411031 with traits other than LDL-C suggests target mechanisms other than LDL-
lowering one may be helpful for CHD prevention. Systematic, comprehensive and large-scale genetic
and phenotypic information should enable a deeper understanding of genetic-disease mechanisms
and the identification of potential drug targets.
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UNIVARIATE ANTHROPOMETRIC MEASURES FOR PREDICTING MAJOR CARDIOVSCULAR EVENTS MAY BE
MISLEADING

Andreas Rosenblad, G. Nilsson, J. Leppert

Center for Clinical Research Vasteras, Uppsala University, Vasteras, Sweden

Purpose: To compare the univariate and multivariate predictive ability for Major Cardiovascular
Events (MCVE) of the anthropometric measures Body Mass Index (BMI), Waist Circumference (WC),
Waist-Hip Ratio (WHR), Waist-Height Ratio (WHtR) and Waist-Hip-Height Ratio (WHHR).

Methods: All men and women aged 40 and 50 from the county of Vastmanland, Sweden (260000
inhabitants) were invited to a health examination during 1990-99 (participation rate=48%). MCVE,
defined as death or hospitalization with ICD-10 codes 121-122, 162-166 or 170-174, were followed up
until December 31, 2006. For persons with complete anthropometric measures (n=33493, men=48%),
Cox regression was performed for BMI, WC, WHR, WHtR and WHHR (defined as WHR divided by
height). Multivariate adjustment added age, diabetes, smoking, systolic and diastolic blood pressure,
heart rate and glucose level. P-values of Hazard Ratios (HR) and predictive abilities (calculated using
a Pseudo R® measure) of each measure were computed.

Results: During follow-up 1212 persons (3.6%, men=67%) experienced MCVE. All HR p-values were
significant at p< 0.05. The univariate predictive abilities were high for all measures: BMI (men=0.067,
women=0.122), WC (0.083, 0.194), WHR (0.115, 0.226), WHtR (0.116, 0.208), WHHR (0.138, 0.222).
However, after adjusting for confounders the increase in predictive ability when adding anthropometric
measures was small: BMI (0.006, 0.004), wWC (0.007, 0.011), WHR (0.010, 0.016), WHtR (0.011,
0.012), WHHR (0.013, 0.014).

Conclusions: It may be misleading to rely on univariate statistical methods for estimating the
influence of anthropometric measures on MCVE for nonrandomised studies. Multivariate methods
should be the main statistical method for this kind of studies.
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THE CONNECTIONS OF ADAMSS (A DISINTEGRIN AND METALLOPROTEASE) GENETIC POLYMORPHISMS TO
CORONARY ARTERY DISEASE AND MYOCARDIAL INFARCTION

Emma Raitoharju®, M. Levula®, P. Kuukasjarvi?, J. Laurikka?, K. Nikus®, A.-P.J. Huovila®, R. Laaksonen®, P.J. Karhunen®, J.
Viik®, M. Tarkka’, M. K&hénen’, T. Lehtimaki*
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Background: In earlier studies we have shown that ADAMS (a disintegrin and metalloproteinase 8) is
highly expressed in complicated atherosclerotic lesions and the C-allele carriers of ADAMS8 rs2995300
(A/C) (ADAMB-2662) SNP locus have higher advanced atherosclerotic lesion areas in their coronary
arteries and a significantly higher risk of fatal myocardial infarctions than non-carriers.

Aims: The aims of this study were to replicate our earlier findings in two independent clinical cohorts.
In addition, we investigate whether ADAMS8 rs2275725 (A/G) (ADAM-35) polymorphisms, which is
inherited together with ADAM8-2662 or their haplotypes affects to the risk of myocardial infarction.

Materials and methods: Two independent cohorts consisting more than 3000 subjects participating
to The Finnish Cardiovascular study (FINCAVAS, n=2156) and Angiography and Genes (ANGES,
n=1000) study was used as study populations in present study. The genotypes were investigated by
TagMan based 5'-exonuclease assay and fluorogenic allele specific probes. Statistical analyses were
done by SPSS, PHASE and LDA programs.

Results: In logistic regression analyses both ADAM8-2662 SNP C-allele carriers and ADAM8-35 A-
allele carriers have significantly higher risk for Ml in both used cohorts as compared to patient without
these alleles (ANGES: OR=1.6 Cl 95% 1.16-2.21, p=0.005 and OR=1.60 Cl 95% 1.14-2.24, p=0.007,
respectively and FINCAVAS: OR=1.32 Cl 95% 1.03-1.69, p=0.026 and OR=1.35 CI 95% 1.04-1.74,
p=0.02, respectively). The major results remain significant after adjusting by conventional risk factors.

Conclusions: The investigated ADAMS8 polymorphisms raise significantly the risk of Ml
corresponding the level of smoking in the two independent Finnish population cohorts.
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ADMA (ASYMMETRIC DIMETHYLARGININE) PREDICTS ALL-CAUSE MORTALITY AND CARDIOVASCULAR EVENTS IN
PATIENTS WITH PERIPHERAL ARTERIAL DISEASE: THE GETABI STUDY

Maike Anderssohn®, R.H. Béger’, H.G. Endres?, E. Schwedhelm®, H. Darius®, D. Atzler’, N. Liineburg®, B. von Stritzky*, R.
Maas®, U. Thiem®, R.A. Benndorf’, C. Diehm®
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Background: Peripheral arterial disease (PAD) confers a high risk of vascular events and mortality.
Asymmetric dimethylarginine (ADMA) is an endogenous inhibitor of NO synthesis associated with
endothelial dysfunction, whereas SDMA does not inhibit NO synthases.

Methods and results: We investigated the association of plasma ADMA and SDMA with the
prevalence of PAD and the incidence of major cardiovascular events and death in the multicenter
getABI trial. From a cohort of 6,821 primary care patients, 1,260 patients with prevalent PAD were
compared to a random sample of 1,187 non-PAD patients. ADMA and SDMA were measured by a
validated LC-MS/MS method. Mean plasma ADMA concentration was slightly, but significantly, higher
in PAD patients than in controls (0.63+0.14 pmol/l vs. 0.61+0.13 umol/l; p< 0.001). Mean SDMA
concentration was 0.52+0.16 umol/l in PAD patients and 0.48+0.13 pmol/l in controls (p< 0.001). For
SDMA there was a highly significant interference with eGFR (p< 0.001). ADMA and SDMA levels
were not significantly different between patients with symptomatic or asymptomatic PAD. During
prospective follow-up, ADMA levels above the 3rd quartile were associated in a multiple adjusted Cox
regression with a hazard ratio of 1.41 (1.14-1.74; p = 0.002) for total mortality, 1.32 (1.03-1.69; p =
0.028) for severe cardiovascular disease events, and 1.50 (0.98-2.29; p = 0.061) for severe
cerebrovascular disease events.

Conclusion: ADMA and SDMA are independent markers of mortality risk in ambulatory patients with
PAD. The association of SDMA and mortality is in part explained by a close link to renal function.
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CARDIOVASCULAR RISK SCORES IN THE PREDICTION OF SUBCLINICAL ATHEROSCLEROSIS IN YOUNG ADULTS
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Aims: To study the utility of risk scores in prediction of subclinical atherosclerosis in young adults.

Methods: Participants were 2,204 healthy Finnish adults aged 24-39 years in 2001 (1,210 females;
994 males) from population-based follow-up study Cardiovascular Risk in Young Finns. We examined
the performance of the Framingham, Reynolds, SCORE (Systematic Coronary Risk Evaluation),
PROCAM, and Finrisk cardiovascular risk scores to predict non-invasive ultrasound measurements of
carotid artery intima-media thickness and plaque (IMT), carotid artery distensibility (CDist) and
brachial artery flow-mediated dilatation (FMD) at 6 years. High IMT was defined as highest decile in
IMT and/or carotid plaque and low Cdist and low FMD as lowest deciles in Cdist and FMD.

Results: In 6-year prediction of high IMT, areas under the receiver operating characteristic curves
(AUC) for baseline Finrisk (0.733), SCORE (0.726), PROCAM (0.712) and Reynolds (0.729) risk
scores were similar as for Framingham risk score (0.728, P always 20.15). All risk scores had similar
discrimination in predicting low CDist (0.652, 0.642, 0.639, 0.658, 0.652 respectively, P always =0.41).
In prediction of low FMD, Finrisk, PROCAM, Reynolds and Framingham scores had similar AUCs
(0.578, 0.594, 0.582, 0.568, P always =0.08) and SCORE discriminated slightly better (AUC=0.596,
P< 0.05). Prediction of subclinical outcomes was consistent when estimated from other statistical
measures of discrimination, reclassification, and calibration.

Conclusions: CVD risk scores had equal performance in predicting subclinical atherosclerosis
measured by IMT and CDist in young adults. SCORE was more accurate at predicting low FMD than
Framingham risk score.
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IMPACT OF CARDIOVASCULAR MULTI-MORBIDITY ON PERSISTENT DYSLIPIDEMIA IN PATIENTS TREATED WITH
STATINS IN GERMANY: LESSONS LEARNED FROM DYSIS
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Aims: Most patients with dyslipidemia in Germany are treated with statins but many do not achieve
lipid goals/normal levels; Persistent lipid abnormalities continue to contribute to cardiovascular risk
and morbidity in these patients. We evaluated the impact of cardiovascular multi-morbidity (CV-MM)
on the lipid profile in patients already on a statin treatment.

Methods: DYSIS (Dyslipidemia International Study) was an epidemiological cross-sectional study to
assess the lipid profile as well as the patients” characteristics of 22,063 consecutive statin-treated
patients during a single visit to their physicians (2987 centres) on an outpatient basis in Europe and
Canada. A total of 4244 patients were enrolled in 748 centres in Germany. CV-MM was defined as
prevalence of 3-6 cardiovascular diseases or risk factors including hypertension, diabetes mellitus,
ischemic heart disease, cerebrovascular disease, heart failure, peripheral artery disease.

Results: Patients with CV-MM were more likely to reach LDL-C target values under statin treatment
in clinical practice (49% not at goal) as compared to patients without CV-MM (63%;p< 0.0001), but at
the same time had a higher prevalence of low HDL-C (29 vs. 19%;p< 0.0001) and elevated
triglycerides (51 vs. 45%;p< 0.01).

Conclusion: Despite chronic statin treatment, half of patients with CV-MM were not at goal for LDL-C
in clinical practice. One third had low HDL-C and 50% elevated triglycerides. Results demonstrate a
gap between guideline recommendations and clinical practice and the need for a more
comprehensive lipid management addressing not only LDL-C but also HDL-C and triglycerides in the
high risk population with CV-MM.
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PRE-CLINICAL EFFICACY OF DRL-17822: A POTENT ORALLY ACTIVE CETP INHIBITOR
Alikunju Shanavas, K. Ramesh, S. Akhila, K. Ranjan, K. Rajesh, S.N. Hasham, B. Anima, |. Khanna, R. Pillarisetti, R. Kumar
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Introduction: Epidemiologic studies have shown an inverse correlation between HDL-C levels and
the risk of atherosclerotic cardiovascular disease. Effective therapies to increase plasma HDL-C
represent an area of unmet medical need. Inhibition of CETP is an emerging strategy for elevating
HDL-C levels, with human proof of concept being established in clinical trials.

Objectives: The present study evaluates the HDL-C elevating potential of DRL-17822, a novel and
potent inhibitor of human CETP (ICs- 18 * 7 nM) in hyperlipidemic hamsters and rabbits.
Haemodynamic effects were evaluated using a rat model.

Methods: DRL-17822 was administered orally to hamsters (0.19 to 12 mg/kg), rabbits (24 mg/kg) and
rats (25 and 100 mg/kg) for 7, 14 and 21 days respectively. At the end of treatment period plasma
lipid parameters were assayed in hamsters & rabbits and effects on blood pressure and heart rate
were measured in rats.

Results: DRL-17822 dose dependently elevated HDL-C in hamsters by 8, 24, 29, 39, 50, 73 and 65%
at 0.19, 0.38, 0.75, 1.5, 3, 6 and 12 mg/kg respectively (EDsq-1.2 mg/kg, p< 0.05). Robust elevation of
HDL-C was also observed in rabbits treated with DRL-17822 (251% at 24 mg/kg, p< 0.05). DRL-
17822 did not cause any significant changes in blood pressure and heart rate whereas torcetrapib
showed significant elevation in systolic, diastolic and mean arterial pressure in rats.

Conclusions: These results demonstrate that DRL-17822 significantly elevates HDL-C in pre-clinical
animal models without any inherent cardiovascular liabilities including no significant effect on blood
pressure.
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CORONARY PATIENTS REACHING LDL-CHOLESTEROL < 2.0 MMOL/L HAVE THE LOWEST RISK OF
CARDIOVASCULAR EVENTS DURING STATIN TREATMENT: THE IDEAL STUDY
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Object: We assessed how patients treated with either 20 to 40 mg of simvastatin or 80 mg of
atorvastatin were able to achieve LDL cholesterol (LDL-C) goals of 2.5 or 2.0 mmol/L in the IDEAL
study and explored to what extent those reaching the 2.0 mmol/L goal fared better clinically than
those reaching the 2.0-2.5 mmol/L levels and how lipoprotein components related to cardiovascular
disease (CVD) outcome in these groups.

Methods and results: For subjects who reached on-study LDL-C goals, Cox regression models were
used to assess the ability of on-treatment apolipoprotein B (apoB), apoB/apoAl and non-HDL-C to
predict CVD. More CVD patients treated with atorvastatin than simvastatin were able to reach the
LDL-C goals of 2.5 and 2.0 mmol/L. With adjustments for baseline LDL-C levels, hazard ratios for all
participants between those reaching 2.0 mmol/L LDL-C versus those reaching 2.0-2.5 mmol/L range
were 1.16 (95% confidence limits: 1.02-1.33; p=0.023). Increase of the lipoprotein components
apoB/Al ratio by 1 standard deviation in participants who reached 2.0 mmol/L showed a hazard ratio
for CVD of 1.14 (1.04-1.25, p=0.004).

Conclusion: Those reaching the LDL-C goal of 2.0 mmol/L exhibit significantly less CVD than those
reaching only 2.0-2.5 mmol/L. In those reaching the LDL-C goal of 2.0 mmol/L the apoB/Al ratio still
bears a relation to CVD outcome. Therefore in CVD patients the LDL-C goal should be 2.0 mmol/L.
The use of apoB/Al in monitoring CVD patients on statin treatment is superior to LDL-C.
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PEDIATRIC METABOLIC SYNDROME IN PREDICTING METABOLIC SYNDROME, HIGH CAROTID INTIMA-MEDIA
THICKNESS, AND TYPE Il DIABETES MELLITUS IN ADULTHOOD

Costan G. Magnussen®, J. Koskinen®, M. Juonala®, S.R. Srinivasan?, J.S.A. Viikari', G.S. Berenson?, O.T. Raitakari*

University of Turku and Turku University Hospital, Turku, Finland, *Tulane University, New Orleans, LA, USA

Background: The clinical utility of identifying pediatric metabolic syndrome (MetS) is controversial.
This study determined: the long-term (childhood to adulthood) stability of MetS; and if those with
pediatric MetS are at increased risk of MetS, high carotid intima-media thickness (IMT), and type 2
diabetes mellitus (T2DM) in adulthood.

Methods: Using data from the population-based prospective Bogalusa Heart and Cardiovascular Risk
in Young Finns studies, we examined the utility of four categorical definitions of youth MetS to predict
MetS, high IMT, and T2DM amongst 1781 adults after 24-years follow-up.

Results: We found that approximately 60%, 80%, and 95% of youth identified as having MetS would
not have MetS, high IMT, or T2DM with most adults with MetS acquiring it in the time between youth
and adulthood. Irrespective of poor stability, youth with MetS were at 2-3 times the risk of having
MetS, high IMT, and T2DM as adults compared with those that did not have MetS as youth.
Nevertheless, comparisons of area under the receiver operating characteristic curve and
reclassification data suggested that prediction of MetS, high IMT, and T2DM in adulthood using youth
MetS was either equivalent or significantly reduced when compared with high body mass index or
being overweight or obese in youth.

Conclusions: Although youth MetS predicts important outcomes in adulthood, the identification of
youth who are overweight or obese might provide a more cost-effective and clinically useful approach
to determining those at increased risk of MetS, high IMT, and T2DM in adulthood.
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ESTIMATION OF OXIDATIVE STRESS MARKERS AND THEIR CONNECTION WITH ATHEROSCLEROSIS RISK
FACTORS IN CHRONIC KIDNEY DISEASE PATIENTS

Agnieszka Stencel®, A. Pacanis’, B. Kortas-Stempak®, A. Cwiklinska®, M. Wréblewska?, B. Rutkowski®, M. Zietkiewicz®, M.
Renke

'Department of Clinical Chemistry, Department of Laboratory Medicine, *Chair and Department of Nephrology,
Transplantology and Internal Diseases, Medical University, Gdansk, Poland

Changes mediated by oxidative stress are thought to be involved with atherosclerosis in patients with
chronic kidney disease (CKD). The aim of this study was to analyse lipids and proteins oxidative
damage markers in patients with different stage of CKD, both dialysed and non dialysed. The
following groups were enrolled in the study: patients with CKD under conservative treatment (CT),
peritoneal dialysis patients (PD), haemodialysis patients (HD) and healthy persons as the control
group. We measured serum malonodialdehyde (MDA) and ox-LDL as the markers of lipids
peroxidation and advanced oxidative protein products (AOPP), as the trace of proteins modification.
Additionally serum creatinine, albumin, CRP, lipids profile, apo-B and apo-A-lI were measured in each
patient. Our results (Table 1) show that uremic patients had higher levels of all studied plasma
oxidative stress markers compared with the control group. We conclude also that AOPP, which
increased gradually in the following stages of CKD and correlated significantly with HDL (r=-0,4 p<
0,001) and CRP (r=0,3 p< 0,005) seems to be especially important by estimation oxidative damage in
patients with CKD and may be potential target to interrupt the vicious circle of kidney disease and
cardiovascular complications.

CT IV .
controiN=31 ST lstadium CT Vstadium o5 \_47 4D N=38
stadium N=7 |~ N=18
N=16
MDA
3,24+0,5 3,9+0,5* 3,8+0,6* 4,5+0,6* 4,6+0,8* 4,2+0,7*
[umol/L]
ox-LDL [U/L] |65+22 86+8* 90+10* 85+15* 89+23* 79+24*
AOPP 88+27 112+24* 216481* 254+97* 146+38* 187+66*
[umol/L]
[Tabele 1 Markers of oxidative modification]

The values are presented as the mean+SD, *significant differences between patients and control (p<
0,05).
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ELEVATED TRIGLYCERIDE / HDL CHOLESTEROL RATIO IS A PREDICTOR OF POOR RENAL FUNCTION IN A LARGE
TERTIARY REFERRAL LIPID CLINIC

Joseph Davies®, D. Goldsmith?®, M. Crook?, A. Wierzbicki®
*Medical Student, Kings College London, 2Lipid Department, *Renal Medicine, Guy's and St Thomas' Hospitals, London, UK

Introduction: The prevalence in the general population of chronic kidney disease (CKD) - stage 3-5
(GFR < 60 mls/min) is 4.7% and 11% for proteinuria (ACR>2.4 mg/mmol or urinary protein>0.06 g/l).
The role dyslipidemia may play in the development of CKD is unclear. As CKD is so closely linked
with CVD, we wanted to examine the impact of the triglyceride / HDL cholesterol ratio (tg:HDL-C)- a
predictor of the insulin resistant state and CVD- on kidney function and proteinuria.

Methods: 1283 patients came in 2008, of which 1029 had complete serum lipid and renal profiles.
Estimated GFR was calculated for these patients using the 4 variable MDRD formula. We investigated
the correlation between the tg:HDL-C and CKD / proteinuria prevalence using 1.55 as the normal
boundary. 1.55 was derived from the national cholesterol education program guidelines.

Results: The prevalence of CKD and proteinuria in 1029 patients was 11.18% and 19.42%
respectively. In individuals with a tg:HDL-C ratio< 1.55 (n=653) the prevalence of CKD was 9.04%,
increasing to 14.89% in those with a tg:HDL-C ratio=1.55 (n=376), (RR 1.56, 95% CI 1.11 to 2.21,
p=0.0041). A high (=1.55) tg:HDL-C ratio was also associated with an increased incidence of
proteinuria: 15.01% vs. 27.13% (RR 1.63, 95% CI 1.27 to 2.10, p< 0.0001).

Conclusion: Using a large patient database of 1,029 patients from a tertiary referral lipid clinic it is
clear that both CKD and proteinuria are both common. In this population there is a marked effect on
the prevalence of renal dysfunction when the tg:HDL-C ratio is raised.
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HUMAN T-LYMPHOTROPIC VIRUS TYPE 1 INFECTION AS A RISK FACTOR FOR ATHEROSCLESOSIS

Hiroaki ;I'akeokal, N. Furusyo®, K. Toyoda®, M. Murata®, H. Ohnishi*, S. Maeda®, Y. Sawayama®, Y. Sagara’, S. Kashiwagi?, J.
Hayashi

'Department of General Internal Medicine, Kyushu University Hospital, 2Japanese Red Cross Fukuoka Blood Center, Fukuoka,
Japan

The infection was known as a causative agent of atherosclerosis by the induction of inflammatory
components. However, the effect of human T-lymphotropic virus type 1 (HTLV-1) infection on
atherosclerosis has not been investigated yet. To clarify the influence of HTLV-1 on atherosclerosis,
we examined parameters for atherosclerosis in the carriers.

In 1478 under health examination in Iki island, one of the endemic area of HTLV-1, 272 showed
positive for anti-HTLV-1 antibody in particle agglutination assay and were diagnosed as HTLV-1
carriers. The maximum carotid intima-media thickness (MAX-IMT) and brachial-ankle pulse wave
velocity (baPWV) were measured as atherosclerosis parameters.

Interestingly, HTLV-1 carriers showed significantly higher values of both of MAX-IMT and baPWV
than those in (negative) control. Moreover, in multiple regression analysis for MAX-IMT over 1.1mm,
HTLV-1 infection was found as an independent factor for development of atherosclerosis. Serum
monocyte chemoattractant protein-1 increased only in carriers along with progression of
atherosclerosis. Especially in youth (under 50 years old), Max-IMT of HTLV-1 carriers was
significantly higher (0.90+0.08) than that of control (0.74+0.01).

This is the first report that HTLV-1 infection caused early onset of atherosclerosis, indicating that
HTLV-1 infection is one of risk factors for atherosclerosis.
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GENETIC SCREENING AND ASSOCIATION STUDY OF SERUM AMYLOID Al (SAA1), AN ACUTE PHASE PROTEIN
WITH A POSSIBLE ROLE IN ATHEROSCLEROSIS

Koon Yeow Leow

Department of Paediatrics, National University of Singapore, Singapore, Singapore

Acute-phase SAA (A-SAA) is an acute phase, apolipoprotein that is upregulated during an acute-
phase reaction. A-SAA is reported to be an inducer of cytokine secretion from monocytes and
macrophages as well as a facilitator of cholesterol efflux from macrophages. The aim of this study is
to identify genetic variants of SAAL in a Singaporean Chinese population and to perform genetic
association study to ascertain whether these variants are associated with increased susceptibility for
CAD. Genetic screening was performed using high resolution amplicon melting analysis. A total of
seven single nucleotide polymorphism (SNP) were identified in the exon and promoter regions of
which three were novel. Two novel SNPs, IVS2+17T>G and IVS2-5T>G, were identified in the exon-
intron boundaries and a novel SNP,-250G>A, was discovered in the promoter region. Genetic
association study of IVS2+17T>G, IVS2-5T>G, -250G>A and a previously reported rare variant,
215G>A (72G>D), with CAD was performed in the Singaporean Chinese population. There was no
significant association between IVS2+17T>G, IVS2-5T>G and -250G>A with CAD susceptibility.
However, the A allele of 215G>A was significantly more frequent in the CAD patients (0.014)
compared to the control group (0.005; P< 0.05). In a functional study performed using human THP1
macrophages, the wild-type recombinant SAAl has two fold higher induction of interleukin 8
compared to the 215A allele. Therefore, we concluded that SAA1 might play a role in the
development of CAD and that this might be mediated by a mutation in the protein that alters its
functional role.
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CHRONIC KIDNEY DISEASE IS COMMON IN THE SETTING OF A LARGE TERTIARY REFERRAL LIPID CLINIC
Joseph Davies®, D. Goldsmith?3, M. Crook?, A. Wierzbicki®
"Medical Student, King's College London, Lipid Department, *Renal Medicine, Guy's and St Thomas' Hospitals, London, UK

Introduction: The prevalence of chronic kidney disease (CKD), defined as eGFR < 60 ml/min/1.73
m? for greater than 3 months, in the general population is 4.7%. Hypertension is a well established
risk factor for the development of CKD, however recently it has been proposed that dyslipidemia may
also contribute. We investigated the incidence of CKD in familial hypercholesterolemic (FH) patients
attending our large tertiary referral lipid clinic in 2008.

Methods: 1283 patients came in 2008, of which 1029 had complete serum lipid and renal profiles.
Estimated GFR was calculated for these patients using the 4 variable MDRD formula. The incidence
of CKD/proteinuria (albumin creatinine ratio > 2.4 mg/mmol or urinary protein level > 0.06 g/l) was
calculated for otherwise healthy hypertensives (n=228), otherwise healthy FH patients (h = 144) and
patients with both hypertension and FH (n=51).

Results: The prevalence of CKD/proteinuria in 1029 patients was 11.2% and 19.42% respectively but
4.5% and 12.0% among “background” non hypertensive, non diabetic, non FHs and non familial
combined hypercholesterolemic (FCHs) (n = 358). Hypertensives had a significantly raised
prevalence of both CKD/proteinuria (17.5% and 21.5). However, FH patients, with significantly
elevated total cholesterol levels (mean = 6.04mmol/l, 95% CI: 5.74 - 6.34 mmol/l) relative to
background patients (mean = 5.55 mmol/l 95% CI 5.40 - 5.70 mmol/l) did not have an elevated
prevalence of CKD/proteinuria.

Conclusions: CKD is common in these patients. Patients with primary dyslipidaemia had a lower
prevalence of CKD compared to those with "secondary” dyslipidaemias, or hypertension in addition.
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IMPACT OF PLANT STEROLS, FISH OIL OMEGA-3S AND THEIR COMBINATION ON LDL-C AND LDL PARTICLE-SIZE
IN INDIAN ADULTS

Shweta Khandelwal®, I. Demonty?, P. Jeemon®, R. Lakshmy®, R. Mukherjee’, R. Gupta®, Y. Singh*, S.J. Passi®, D.
Prabhakaran®, S. Reddy"

Public Health Foundation of India, New Delhi, India, 2Unilever Food and Health Research Institute, Unilever R&D Vlaardingen,
Vlaardingen, The Netherlands, *Centre for Chronic Disease Control, “Cardiac Biochemistry, All India Institute of Medical
Sciences, °Institute of Home Economics, University of Delhi, New Delhi, India

Background and aim: Observational studies suggest greater risk of coronary heart disease in those
with higher LDL-C levels and a predominance of small, dense particles. Independent and combined
effects of a yoghurt drink (providing 2 g/d PS) and fish-oil capsules (2 g/d w-3s) on LDL-C and LDL
particle-size were compared in Indian industrial workers.

Methods: Following a 2-week run-in period, 200 mildly hypercholesterolemic adults aged 35-55
years, were randomized into one of four groups of a 2 x 2 factorial, double-blind, placebo-controlled
trial. Subjects (n=178) provided blood samples before and after the 4-week intervention. LDL-C levels
were analyzed (quasi Intention-to-treat) using ANCOVA models with relevant baseline measurements
as covariates; adjusted means were compared across groups. LDL particle-size was determined by
gel electrophoresis of plasma samples. Rank ANCOVA using Mantel-Haenszel zero-correlation test
statistic was used to compare the mean value of residuals in the four groups.

Results: Two g/d PS resulted in an overall 4.5% reduction in LDL-C. There was no impact of w-3s on
LDL-C; however, the combination resulted in a 4.2% decrease. LDL particle-size was similar in all
treatment groups {26.96 (26.88-27.09), 27.03 (26.96-27.15), 26.95 (26.94-27.16) and 27.03(26.98-
27.18) nm in placebo, PS active, w-3 active and both active groups respectively}. No significant
difference (p=0.8829) was noted in the Mantel-Haenszel test statistic.

Conclusions: The significant reduction in plasma LDL-C concentrations by PS was not paralleled by
any beneficial changes in LDL particle-size. However, this could be due to the study being under
powered for the latter parameter.
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ECCENTRIC ENDURANCE EXERCISE SIGNIFICANTLY LOWERS CRP AND POSTPRANDIAL TRIGLYCERIDES
Philipp Rein*?®, A. Vonbank"??, C.H. Saely"?3, S. Aczel'?, S. Beer*??, V. Kiene', T. Bochdansky®*, H. Drexel*?%°

Vorarlberg Institute for Vascular Investigation and Treatment (VIVIT), 2Academic Teaching Hospital Feldkirch, Feldkirch,
Austria, *Private University of the Pricigality of Liechtenstein, Triesen, Liechtenstein, “Rankweil State Hospital, Departement for
Physical Medicine, Rankweil, Austria, *Drexel University College of Medicine, Philadelphia, PA, USA

Background: Eccentric exercise (i.e. active resistance to muscle stretching, e.g. with hiking
downwards) is less strenuous than concentric exercise; its metabolic effects are largely unknown. We
aimed at investigating whether eccentric endurance exercise has anti-inflammatory effects and lowers
postprandial triglycerides in healthy subjects without diabetes.

Methods: We conducted a controlled eccentric exercise intervention over a training period of 8
weeks. A total of 93 non-diabetic sedentary subjects were allocated to the intervention group,
performing 3 to 5 times per week eccentric endurance exercise by hiking downhill a path in the
Austrian alps covering a difference in altitude of 540 meters; for the upward way a cable car was
used, where compliance was recorded electronically. The control group included 25 subjects who
remained sedentary. Fasting and postprandial metabolic profiles were obtained at baseline and after
the two months period.

Results: Compared with baseline, eccentric exercise lowered body mass index (27.7+4.4 vs.
27.4+4.3 kg/m?® p=0.003) and C-reactive protein (0.27+0.42 vs. 0.23+0.25 mg/dl; p=0.031), whereas
both were unchanged in the control group (p=0.053 and p=0.864, respectively). Furthermore,
eccentric exercise significantly improved triglyceride tolerance (1959+1331 vs. 1670+1085 mg*dll h';
p=0.003), whereas triglyceride tolerance was unchanged in the control group (p=0.819).

Conclusion: Eccentric exercise is a promising new exercise modality with favourable metabolic and
anti-inflammatory effects.
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COMMON CAROTID INTIMA-MEDIA THICKNESS IN HIGH-RISK PATIENTS IN RUSSIA AND EUROPEAN POPULATIONS

I. Sobenin®?, V. Myasoedova®?, T. Kirichenko?, E. Anisimova®, S. Castelnuovo®, M. Amato®, B. Frigerio®, A. Ravani®,
Alexander Orekhov*?, E. Tremoli®, D. Baldassarre®, on behalf of the IMPROVE Study Group

YInstitute of General Pathology and Pathophysiology, ?Institute for Atherosclerosis Research, Moscow, Russia, *Monzino
Cardiology Center, Milan, Italy

Background: Russia is characterized by enormously high levels of CVD mortality and morbidity as
compared to European populations. A recent European study indicates the existence of a
geographical gradient in subclinical atherosclerosis which parallels well the North to South
geographical gradient in cardiovascular mortality described in the WHO Europe database.

Aim: To compare the cIMT distribution of a selected high risk populations recruited in Moscow
(n=472) with that of the European samples described in the IMPROVE study.

Patients and methods: Asymptomatic men and women (55-79 yrs) with at least three VRFs were
eligible for the Study. Different from the IMPROVE Study, ultrasonic scans were focused on the distal
centimeter of common carotid arteries only. IMT measurements were performed in Monzino
Cardiology Center by a qualified reader using Mat'h software.

Results: The analysis carried out adding the group from Moscow to the IMPROVE study groups
revealed that the correlation between the standardized mortality ratio for ischemic heart disease
obtained from the WHO Europe database and cIMT is not linear (R-square 0.86, p< 0.001 for
logarithmic correlation). The mean (95% CI) cIMT value was 0.82 (0.81-0.85) mm in Moscow and 0.73
(0.72-0.74) mm in Milan (p< 0.001).

Conclusion: Cardiovascular mortality in Russia is only partially explained by a higher atherosclerosis
risk profile; cIMT plays a role as the risk factor for atherosclerotic disease, as well as for the striking
difference in cardiovascular mortality between EU and Russia.
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ASSOCIATION BETWEEN ATHEROSCLEROSIS AND LUNG FUNCTION - RESULTS FROM INTERNATIONAL TWIN
STUDY 2009

David Laszlo Tarnoki?, A.D. Tarnoki', A. Stazi?, E. Medda?, R. Cotichini?, C. Baracchini®, G. Meneghetti®, F. Fanelli*, L.
Littvay®, J. Metneki®, A.A. Molnar’, Z. Garami®, V. Berczi', Z. Lazar®, . Horvath®
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Centre of Epidemiology, Istituto Superiore di Sanita, Roma, *Department of Neurosciences, School of Medicine, University of
Padua, Padova, “Vascular and Interventional Radiology Unit, Department of Radiological Sciences, La Sapienza University of
Rome, Roma, Italy, *Central European University, °Genetic Epidemiology Unit, National Centre of Epidemiology, ‘Research
Group for Inflammation Biology and Immunogenomics of Hungarian Academy of Sciences and Semmelweis University,
Semmelweis University, Budapest, Hungary, °The Methodist Hospital DeBakey Heart and Vascular Center, Houston, TX, USA,
°Department of Pulmonology, Semmelweis University, Budapest, Hungary

Background: An association between reduced pulmonary function and an increased risk of
atherosclerotic vascular events has been reported but the underlying mechanisms are still unknown.
So far no twin studies have examined the cross-sectional association between subclinical
atherosclerosis and pulmonary function.

Objective: To estimate association of arterial stiffness and lung function and to assess heritability and
environmental effects on these parameters.

Subjects and methods:128 Italian (70 monozygotic /MZ/ and 58 dizygotic /DZ/), 50 American (47
MZ, 3 DZ) and 86 Hungarian (62 MZ, 24 DZ) twin pairs were included in this classical twin study as
part of International Twin Study 2009. TensioMed Arteriograph and MIR Minispir spirometer were
used for measuring arterial stiffness and lung function, respectively.

Results: Based on all 264 sample pairs (age ys 50.5t15.4; mean+SD), age and gender-corrected
heritability of forced vital capacity (FVC) and forced expiratory volume in 1 second (FEV;) were 0.74
and 0.75 (p< 0.01). Shared and unshared environmental effects were found to be 0, 0.26 (p< 0.01)
and 0, 0.25 (p< 0.01) for FVC and FEV,. Pearson correlation coefficient (PCC) between FVC and
Augmentation index on brachial artery (Aixbra) and Pulse Wave Velocity on aorta (PWVao) were -
0.42 (p< 0.001) and -0.29 (p< 0.001). PCCs between FEV; and Aixbra and PWVao were found to be -
0.47 (p< 0.001) and -0.38 (p< 0.001), respectively.

Conclusions: The lung function parameters of FVC and FEV; are strongly heritable and are
associated with arterial stiffness. The observed relationship can aid to understand the background of
vascular changes in different airway diseases.
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IS HIGH ANKLE-BRACHIAL INDEX PREDICTOR OF INCREASED CARDIOVASCULAR RISK? THE CZECH POST-
MONICA STUDY

Peter Wohlfahrt®, D. Palous?, M. Ingrischova®, A. Krajcoviechova®, J. Seidlerova®, J. Bruthans®, M. Galovcova', V. Adamkova®,
J. Filipovsky”, R. Cifkova', The Czech post-MONICA Study Group
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Ankle brachial index (ABI) has increasingly been used in general practice to identify patients with low
ABI at high cardiovascular risk. However there is no consensus on the clinical significance of high
ABI. The aim of our study was to compare large artery stiffness as a marker of cardiovascular risk in
patients with low (< 1.0), normal (1.0-1.4) and high ABI (>1.4).

Methods: We examined 911 patients from the Czech post-MONICA study (a randomly selected 1%
representative population sample, mean age 54+13.5 years, 47% of men). ABI was measured using a
handheld Doppler and aortic pulse wave velocity (aPWV) using the Sphygmocor device.

Results: Of the 911 patients, 28 (3.1%) had low ABI and 23 (2.5%) high ABI. There was a U-shaped
association between aPWV and ABI. aPWYV was significantly higher in patients with low and high ABI
compared with normal ABI group (11.1+2.8 vs. 8.3+2.3, p< 0.001; 10.8+2.5 vs. 8.3+2.3, p< 0.001) and
it did not differ between patients with high and low ABI (11.1+2.8 vs. 10.8+£2.5, p=0.86). In the logistic
regression analysis aPWV together with glucose level, male sex and history of deep venous
thrombosis were independent predictors of high ABI.

Conclusion: This is the first study showing increased aortic PWV in patients with high ABI pointing to
increased cardiovascular risk in this group.



Poster Session

PREMATURE TREATMENT EFECTS OF METABOLIC SYNDROME AS THE PREDICTOR OF DIABETES MELLITUS TYPE
2

Tea Gamezardashvili, N. Kipshidze

Department of Heart Ischemic Disease, National Center of Therapy, Thilisi, Georgia

Insulin resistance and hyperglycemia are very frequent disorders. They are describing as the
dominant risk factors for Diabetes Mellitus type 2 and cardiovascular diseases.

We investigated 188 individuals with 3 or more risk factors of Metabolic Syndrome (MS). MS was
defined according to the IDF criteria. They consider themselves practically healthy before the
investigation. After having performed OGTT, impaired glucose regulation (IGR) was observed in
38.3% and already existing asymptomatic type 2 diabetes was observed in 14.9%. 72 patients were
randomly assigned and divided into two groups.

The first group patients were given recommendations about life style modification. The second group
patients were administered the following medicines: ACE inhibitor, statin (Atorvastatin 20mg,
Simvastatin 20mg or Rosuvastatin 10mg) and Metformine (1000 mg/day); also were given
recommendations about life style modification. OGTT was once more performed in both groups after
six months.

In the first group in 8 patients (22.2%) glucose metabolism regulated, in 6 patients (16.7%) developed
type 2 diabetes and the condition of 22 patients (61.1%) didn't change.

In the second group In 17 patients (47.2%) glucose metabolism regulated, only in 3 patients (8.3%)
developed type 2 diabetes and the condition of 16 patients (44.5%) didn't change.

Conclusions: Metabolic Syndrome as the cluster of Cardio Vascular Diseases risk factors is the
predictor of type 2 diabetes; early therapy with ACE inhibitor, statin and Metformine contributes the
discontinuation of the above mentioned pathologic processes and prevents the development of type 2
diabetes.
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PROGNOSTIC VALUE OF ENDOTHELIUM-DEPENDENT VASODILATATION AND PULSE WAVE VELOCITY IN YOUNG
HYPERTENSIVE PATIENTS

Tatyana Pronko

Grodno State Medical University, Grodno, Belarus

Endothelial dysfunction and increased arterial stiffness are two indicators of subclinical atherosclerotic
disease. The aim of the study was to observe if there is a relationship between endothelial
dysfunction and arterial stiffness in young hypertensive patients.

Methods: The study population included 52 patients with arterial hypertension (28 men and 24
women), average age 36.5+2.1 years and 47 healthy volunteers (33 men 14 women), average age
36.0£1.43 years. Endothelial function was measured by strain-gauge plethysmography. The forearm
blood flow (FBF) was measured during reactive hyperemia to test endothelium-dependent
vasodilatation, and after sublingual nitroglycerin administration - to test endothelium-independent
vasodilatation. The criterion for endothelial dysfunction was less than 10% increase of the forearm
blood flow after reactive hyperemia.

Carotid brachial pulse wave velocity (PWV) was measured noninvasively.

Results: FBF during reactive hyperemia in patients with hypertension (15.03+2.1%) was significantly
less than that in control subjects (22.30£1.5%, p< 0.05). Endothelial dysfunction was found in 32.6%
of the patients. The increases in FBF after nitroglycerin were similar between the hypertensive and
normotensive subjects.

The mean carotid brachial PWV in hypertensive patients was 8.81+0.92 m/s, what is significantly
higher compared with healthy persons 5.94+0.42 m/s (p< 0.01). FBF during reactive hyperemia and
carotid brachial PWV were negatively correlated in the both examined groups (r=-0.39; p< 0.05).

Conclusion: In young hypertensive patients, FBF and PWV measurements are important tools for
evaluation of arterial wall remodeling and can be used as valid early markers of atherosclerosis in
cardiovascular risk prediction.
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SERUM URIC ACID, BUT NOT RS7442295 POLYMORPHISM OF SCL2A9 GENE, PREDICTS TOTAL AND
CARDIOVASCULAR MORTALITY IN SEVERE CORONARY ARTERY DISEASE

Nicola Martinelli*, L. Annarumma®, D. Girelli*, G. Malerba?, F. Pizzolo', S. Friso', L. Consoli*, T. Illig, P.F. Pignatti?, R.
Corrocher’, O. Olivieri*
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Neuherberg, Germany

Background: High levels of serum uric acid (SUA) have been associated with cardiovascular events
in several studies, but the role of hyperuricemia as independent prognostic predictor of cardiovascular
mortality is still matter of debate. The aim of the current study were: 1) to examine the predictive value
of SUA for mortality in the setting of secondary prevention of coronary artery disease (CAD); 2) to
evaluate possible associations between mortality and rs7442295 polymorphism of SCL2A9 gene, that
has been related to SUA in recent genome-wide association studies.

Methods: A cohort of 703 patients with angiographically proven CAD was prospectively followed for a
median period of 57 months. The large majority of them (92.5%) underwent coronary
revascularization.

Results: During the follow-up, 116 (16.5%) out of 703 patients died, with 83 events (11.8%) attributed
to cardiovascular causes. After adjustment for all the other predictors of mortality at univariate
analysis (i.e. age, myocardial infarction history, ejection fraction, diabetes, hs-CRP and creatinine,
statin, beta-blockers, and allopurinol therapy), elevated SUA levels (=0.41 mmol/l - the 75° percentile)
significantly predicted both total and cardiovascular mortality (HR for total mortality 1.87 with 95%ClI
1.05-3.34; HR for cardiovascular mortality 2.09 with 95%CI 1.03-4.25). Although rs7442295 was an
independent predictor of SUA (standardized beta-coefficient for the G allele -0.100, P=0.008 by
adjusted linear regression), it was not associated with total or cardiovascular mortality.

Conclusions: Basal concentrations of SUA levels =20.41 mmol/l in CAD patients independently
predicted total and cardiovascular mortality, whereas no association was found between rs7442295
polymorphism and mortality.
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SMOKING BEHAVIORS AFTER ACUTE CORONARY SYNDROMES (ACS) IN ADULT MALE SMOKERS
loannis Tzanogiorgis, E. Nikolaou, |. Kogias

Department of Cardiology, General Hospital of Karditsa, Karditsa, Greece

Objective: To examine changes in smoking behaviors after experiencing an ACS as well as the
factors influencing the smoking status.

Methods: Male survivors of ACS, all smokers until the day of the event, who attended the outpatients'
cardiological department in a period of three months, completed a questionnaire including
demographic, medical and smoking status data. The statistical analysis was performed by the
program SPSS v13.0.

Results: We examined 51 post-ACS patients. The mean age at the event was 51.3 (£9.7) years and
the median pack-years were 52 (8-172). 84% of the patients had experienced AMI, while the rest had
unstable angina with invasive treatment. In total, 13.7 % had conservative treatment, 55% had
undergone PTCA and the rest CABG. 59% of the patients quitted smoking while 23.6% stopped
smoking for a median period of 4 (1-42) months.

There wasn't found any statistically important correlation between smoking cessation and level of
education (p=0.62). There wasn't found any statistically important correlation between smoking
cessation and type of event (p=0.82), kind of treatment (p=0.76) or patient's age at the time of the
event (p=0.76).

Conclusions: A hospital admission for a serious cardiac event should offer a unique opportunity for
smoking cessation. Nevertheless, stressful events like AMI and the invasive treatments that follow
seem not to motivate patients to quit smoking. Doctors should promote smoking cessation more
vigorously in these patients.
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"PARAOXONASE (PON1) GLN, ARG 192 POLYMORPHISM" AN INDEPENDENT RISK FACTOR FOR CORONARY
ARTERY DISEASE IN NORTH-WEST INDIAN POPULATION

Nidhi Gupta®, S. Singh? K.D. Gill*
'Biochemistry, “Internal Medicine, Post Graduate Institute of Medical Education & Research, Chandigarh, India

Aim: PON1 is HDL-C associated enzyme which protects LDL-C from peroxidation. Two common
polymorphisms of PON1 gene, Q192R and L55M, determine inter-individual variation in PON1
activity. As North West Indian punjabi's have high incidence of CAD and no information is available
regarding these, we investigated the role of these polymorphisms in this population.

Methods: We looked at the genotype distributions of these two polymorphisms in 350
angiographically proven CAD patients and compared it with 300 healthy controls. The correlation of
these polymorphisms with PON1/ARE activity and with lipid profile was also determined.

Results: The PON1 192RR genotype and the frequency of the R allele were significantly higher (P<
0.0001) in CAD patients as compared to controls. However, no significant difference was observed for
L55M polymorphism. On multiple regression analysis involving all factors involved in CAD, the 192RR
genotype remained independently associated with a more than 3-fold increase in the risk of it (OR:
3.52, 95%CI: 0.97-6.93). The PONL1 activity was significantly higher (P< 0.0001) in RR genotype
followed by QR and QQ genotype in both populations. However L55M polymorphisms had no
correlation with PON1 activity in any group. The ARE activity was not affected by Q192R and L55M
polymorphisms. The PON1 192 and 55 polymorphisms did not consistently influence the serum lipid
profile in either population.

Conclusion: The PONL1 activity in our study population was affected by Q192R polymorphism and
192RR genotype was independently associated with an increased risk of CAD. ARE activity was not
affected by PON1 polymorphisms.
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GAMMA-GLUTAMYL-TRANSFERASE, GLUTAMATE-PYRUVATE-TRANSAMINASE, AND THE GLUTAMATE-PYRUVATE-
TRANSAMINASE / GLUTAMATE-OXALACETATE TRANSAMINASE RATIO ARE SIGNIFICANTLY REDUCED BY EIGHT
WEEKS OF ECCENTRIC ENDURANCE EXERCISE

Christoph H. Saely*??, P. Rein*** A. Vonbank'?? S. Beer"??, V. Kiene, S. Aczel*?, T. Bochdansky**, H. Drexel"%3®

Vorarlberg Institute for Vascular Investigation and Treatment (VIVIT), 2Academic Teaching Hospital Feldkirch, Feldkirch,
Austria, *Private University of the Pricipality of Liechtenstein, Triesen, Liechtenstein, “Rankweil State Hospital, Departement for
Physical Medicine, Rankweil, Austria, *Drexel University College of Medicine, Philadelphia, PA, USA

Background: Elevated serum gamma-glutamyl-transferase (GGT) and glutamate-pyruvate-
transaminase (GPT) as well as an elevated glutamate-pyruvate-transaminase / glutamate-oxalacetate
transaminase (GPT/GOT) are associated with the metabolic syndrome and, in some studies, with an
increased cardiovascular risk. We hypothesised that eccentric endurance exercise lowers these
parameters of liver function.

Material and methods: Over a training period of 8 weeks, 51 healthy non-diabetic subjects (16 men
and 35 women, mean age 50.3 years) 3 to 5 times per week performed eccentric endurance exercise
by hiking downhill a path in the Austrian alps covering a difference in altitude of 540 meters; for the
upward way a cable car was used, where compliance was recorded electronically.

Results: GGT (from 51 £ 90 at baseline to 41 + 60 mg/dl after 8 weeks of eccentric endurance
exercise; p= 0.001), GPT (from 35 + 30 to 30 + 17 mg/dl; p = 0.006) and, most strongly, the GPT/GOT
ratio (from 1.18 + 0.39 to 1.00 £ 0.32; p < 0.001) were significantly decreased with 8 weeks of
eccentric endurance exercise.

Conclusion: GGT, GPT, and the GPT/GOT ratio even in apparently healthy individuals are
significantly reduced by 8 weeks of eccentric endurance exercise. This modestly strenuous exercise
modality therefore may me represent a promising treatment option for metabolic syndrome related
non-alcoholic fatty liver disease.
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ATRIAL FIBRILATION AS CONTRIBUTING FACTOR TO STROKE EPIDIOMIOLIC STUDY IN THE GREEK POPULATION
loannis Kanonidis®, K. Martiadou®, G. Rompolas®, N. Sailer?, S. Tzotzis?, C. Kagiadaki', D. Eclisiarhos®, G. Sakantamis®

2nd Department of Cardiology, Aristotle University of Thessaloniki, “1st Department of Internal Medicine, Hippokration
Hospital, Thessaloniki, Greece

Introduction: The study aims to evaluate the incidence of Atrial Fibrillation (AF) and its possible
pathophysiologic implications in patients with stroke.

Methods: The study included all patients hospitalized for stroke during a period of 2 years in our
department. All patients had a thorough investigation on admission including CT scan, ECG, Echo
(transthoracic and transesophageal), e.tc.

Results: 539 patients, 306 men and 233 women of mean age 74.9 years were hospitalized for stroke.
Of those 501 had a thromboembolic episode and 38 a hemorrhagic one. AF was noticed on
admission in 138(25.6%) patients, 66 men (21.6%) and 72 women (30.8%). Only 2 patients with AF
had a hemorrhagic stroke, both under optimal anticoagulation therapy. Of the 136 AF patients with
thromboembolic stroke 84 (62%) presented with TIA and 52 (38%) with permanent stroke. Of those
22 had a new diagnosis of AF, 32 paroxysmal AF of whom only 12 were on anticoagulants. Of the
remaining 82 patients with permanent AF, 9 had no anticoagulation in 32 anticoagulation was
suboptimal and only in 41 was found to be optimal. Intracardiac thrombi were detected in 4 patients
while indirect signs were noticed in another 16 patients with Esophageal Echo.

Conclusion: AF is a contributing factor in almost one forth of stroke cases. It is almost exclusively
related to thromboembolic events.

It is more frequent in women than in men. Its probable involvement in the pathogenesis of stroke, it is
invoked inabout half of the cases and is associated with suboptimal anticoagulation.
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SUBCLINICAL ATHEROSCLEROSIS DETERMINED BY PULSE WAVE VELOCITY IN OVERWEIGHT AND OBESE RURAL
FILIPINO SUBJECTS

Helen Marcoyannopoulou Fojas®, E.B. Barrios®

*Philippine Department of Science and Technology, Taguig City, ’School of Statistics, University of the Philippines, Quezon
City, Philippines

Purpose: To show by Pulse Wave Velocity (PWV) that pathological arterial wall changes occur both
in obese and overweight individuals.

Method: PWV determined with the BPULS apparatus using left external carotid and left dorsalis pedis
arteries as “central” and “peripheral” points respectively. Arterial pulses picked up by sensors and
recorded on computer simultaneously with single lead ECG. Time delay between two pulses
measured. Shorter time indicates decreased arterial elasticity.

Waist circumference (WC) measured. Weight and height for BMI.

Materials: Total - 950 asymptomatic Filipinos in rural areas studied. Females - 553; Males - 397. Age
range - 17 - 84 years

Females : WC< 80 cm. - 145, WC> 80 cm. -408; Males: WC <90 cm. - 226, WC>90 cm. - 171,
By BMI: Underweight -102; Normal- 481; Overweight- 283; Obese -84.

Results: PWV Time (sec.) - Females with WC < 80 cm. - 0.1456, >80 cm.- 0.1290; Males with WC <
90 cm. - 0.1506, >90 cm. - 0.1331. p < 0.03

PWYV Time (sec,) - Underweight - 0.1544; Normal - 0.1404; Overweight - 0.1289; Obese - 0.1257. p <
0.03

Discussion: Decreased arterial wall elasticity is associated with endothelial dysfunction. We showed
decreased arterial elasticity in subjects having increased WC and who are obese and even just
overweight, These subjects have high risk to develop CVD. Overweight individuals should reduce as it
is easier before they become obese.

Conclusion: Subjects with increased WC and high BMI should reduce to avoid CVD.
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THE ASSOCIATION BETWEEN VARIATION IN NEGR1 GENE AND BODY-WEIGHT IS MODULATED BY PHYSICAL
ACTIVITY IN A HIGH-RISK MEDITERRANEAN POPULATION

Mercedes Sotos-Prieto™?, C. Ortega-Azorin*?, P. Carrasco™?, J.V. Sorli*?, P. Guillem-Saiz*?, J.I. Gonzalez*?, D. Corella*?

Genetic and Molecular Epidemiology Unit, University of Valencia, Valencia, 2CIBER Fisiopatologia de la Obesidad y Nutricién,
Santiago de Compostela, Spain

Introduction: The neuronal growth regulator 1 (NEGR1) gene (1p31), is a newly identified gene
associated with obesity phenotypes. It is involved in neural development. Physical activity has also
been reported to interact with other novel obesity genes in modulating the associations.

Objective: To study the association between the rs2568958 in NEGR1 gene with body-weight and
other related variables in a high-risk Mediterranean population as well as its modulation by physical
activity.

Material and methods: We studied 1050 subjects with high cardiovascular risk (aged: 67+6years)
participating in the PREDIMED-Valencia (PREvencion con Dieta MEDiterranea). Anthropometric,
clinical, genetic and life-style variables were obtained. The rs2568958 polymorphism was determined
and physical activity was assessed by questionnaire.

Results: Participants had a high body-mass index (mean 31Kg/m2) as well as a high prevalence of
diabetes (45%) and hypertension. Prevalence of rs2568958 was AA:41.2%; AG:40.6%; GG:10.5%.
Homozygous AA subjects had higher body-weight (p=0.037). Waist circumference and BMI were also
higher in AA subjects, without reaching statistical significance (p=0.074 and p=0.176 respectively).
Physical inactivity increased the effects of the polymorphism. Sedentary subjects with the obesity-risk
genotyped had significantly higher body-weight (AA 85.5 + 10.9 vs AG+GG: 74.3+11.1 Kg; p=0.015),
whereas in active subjects these differences were not found (AA: 77.0£12.2 vs AG+GG: 76.3+11.7
Kg; p= 0.613). Furthermore, the NEGR1 AA was associated with higher hypertension, which
remained significant even after adjustment for BMI (adjusted OR 2.03 [95% CI: 1.4-2.9]).

Conclusion: The effect of the NEGR1 AA genotype on body-weight is modulated by physical activity
in this Mediterranean population
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DAILY INTAKE OF A DAIRY DRINK ENRICHED WITH OMEGA-3 (EPA+DHA) AND OLEIC ACID IMPROVES
CARDIOVASCULAR MARKERS IN HEALTHY POSTMENOPAUSAL WOMEN

Juristo Fonolla®, M. Diaz-Ropero’, A. Geerlings®, J. Marti?, E. Lopez-Huertas®

*Human Nutrition, Puleva Biotech, Puleva Food SA, *Estacién Experimental Zaidin, Consejo Superior Investigaciones
Cientificas (CSIC), Granada, Spain

Aims: To investigate the effects produced by a 1-year consumption of an EPA+DHA and oleic acid
enriched dairy drink in cardiovascular risk markers of postmenopausal women.

Methods: A randomised, controlled, double-blind design was used in the intervention. 117
postmenopausal women (59,7+5,8 years) with low-moderate cardiovascular risk were included in the
study. They were randomly distributed into two study groups: the Control group (CG, n=54, 61,7+5,7
years) that consumed 500 mL/day of standard semi-skimmed milk and the supplemented group (SG,
n=63, 57,945,2 years) which consumed 500 mL/day of a low-lactose skimmed milk enriched with 40
mg/100 mL of EPA +DHA, 0.54 g/100 mL oleic acid, 0.5 g/100 mL of soluble fiber, minerals and
vitamins A, B6, C, D, E and folic acid (Puleva Digestiva®).

Results: 12-month consumption of the enriched dairy drink (SG) produced reductions in total
cholesterol (-6%), LDL-cholesterol (-10%), the total cholesterol/HDL-cholesterol ratio (-6%), glucose (-
5%) and C-reactive protein (-28%). Significant increases in serum folate (75%), erythrocyte folate
(53%), vitamin B6 (58%), and a decrease in the ratio arachidonic acid/EPA (-41%) were also
observed. Plasma triglycerides showed a non-significant reduction (-6%) and homocysteine remained
unchanged at the end of the study. Significant reductions in HDL-cholesterol (-5%) and serum folate (-
12%) were the only changes observed in the control group.

Conclusions: The dietary supplementation with a low-lactose dairy drink enriched with omega-3 fatty
acids (EPA+DHA), oleic acid, minerals and vitamins improved the cardiovascular risk profile, and its
regular consumption may be useful as nutritional support in postmenopausal healthy women.
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EVEN SMALL DECREASE IN WEIGHT TROUGH LIFE STYLE MODIFICATIONS CAN IMPROVE RISK FACTORS
ASSOCIATED TO ATHEROSCLEROSIS

Rosa Santos™?, J. Freitas®, M. Macedo®, I. Rebelo?

YInternal Medicine, Hospital S. Joao, “Biochemistry, University of Pharmacy, *Cardiology, Hospital S. Joao, “School of Medicine,
Porto University, Porto, Portugal

Introduction: In obesity population studies show that a reduction as little as 10% of baseline weight
improved the control of some biomarkers linked with atherosclerosis.

Objectives: Evaluation the effect of weight reduction on arterial blood pressure, metabolic and
inflammatory biomarkers.

Methods: Seventy-four patients with essential hypertension and obesity (BMI >30kg/m2) were
observed in our hypertension clinic at an university hospital (14 men mean age 48.6+£6.4 and 60
women mean age 44.3+£10.2). The first clinical evaluation included blood pressure anthropometric
evaluation and fast biochemical measurement. Patients were then prescribed with hypocaloric diet
adjusted to age, gender, physical activity, social and/or professional lifestyle. The patients were
distributed in accordance with their risk factors associated with obesity and metabolic indexes.
Patients were under close follow up during 6 years in order to assess anthropometric parameters,
blood pressure and biochemical analysis, to adjust calories in their diet. All patients were under
antihypertensive drug that did not changed during follow-up.

Results: First evaluation versus Last evaluation: Weight(Kg) 88.2+11.5vs79.3t11.6 p<
0.05;BMI(Kg/m?) 32.3+4.8vs29.1+4.9 p< 0.04;Weight Fat 35.9+13.7vs30.6+10.7 p< 0.05;Conicity
Index 0.652+0.151vs0.544+0.132 p< 0.03;Waist Circumference(cm) 99.4+13.0vs89.1+11.4 p<
0.03;HR (bpm) 80.3+9.6vs69.41+10.7 p< 0.01;SBP (mmHg) 145.4+15.2vs119.5+18.6 p< 0.01;DBP
92.1+11.5vs75.3x13.6 p< 0.01;Glucose(mg/dL) 119.0+15.0vs98.5£16.3 p:ns;Insulin(umol/L)
18.4+6.4vs10.5£4.2 p< 0.01;Total Cholesterol(mg/dL) 236.8+30.0vs195.4+28.3
p:ns;Triglycerides(mg/dL)180.2+78.5vs 112.4+20.2 p< 0.01;LDL-C (mg/dL) 128.3+16.3vs111.7+15.9
p< 0.04;Homocysteine(umol/L) 10.7£1.8vs7.2+1.6 p< 0.05;PCR(mg/L) 0.285+0.158vs0.112+0.100
p:ns;IL-6(ng/ml) 18.8+10.1vs16.9+10.8 p:ns;Myeloperoxidase(ng/ml) 77.3+21.3vs59.37+20.4 p:ns.

Conclusions: This study shows that even a small weight reduction in obesity populations improved
the risk factor profile to cardiovascular diseases such as blood pressure homocysteine, insulin,
glucose, lipids and some inflammatory biomarkers.
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MODERATE PHYSICAL ACTIVITY IS ASSOCIATED WITH LOWER APOB/APOA-I RATIOS INDEPENDENTLY OF OTHER
RISK FACTORS IN HEALTHY MIDDLE-AGED MEN

Caroline Schmidt, C.J. Behre, G. Bergstrom

Department of Molecular and Clinical Medicine, Wallenberg Laboratory for Cardiovascular Research, Institution of Medicine,
Sahlgrenska Academy at University of Gothenburg, Géteborg, Sweden

Introduction: LDL has for long been recognized as the primary risk factor for CVD. However, new
data favour apoB and apoA-I as risk factors with a higher predictive value than conventional lipids.
Physical activity has limited impact on LDL levels, but recent studies indicate that physical activity
lowers apoB and/or increases apoA-I.

Objective: The aim of the present paper was to investigate how leisure time physical activity relates
to the serum apoB/apoA-I ratio in a group of middle-aged men.

Material and methods: We recruited 391 clinically healthy 58-year-old men from the general
population of Goteborg, Sweden. The level of leisure time physical activity was assessed by a self-
administered, three-scale questionnaire, apoB, apoA-1 and conventional lipids were measured.

Results: Compared to a sedentary lifestyle, moderate physical activity was associated with a
decreased apoB/apoA-l ratio (0.87£0.24 vs.1.01+0.28, p< 0.05) and increased apoA-l levels
(1.43+0.22 g/L vs.1.30+£0.20 g/L, p< 0.05). A co-variate analysis with smoking, systolic blood
pressure, waist circumference, alcohol intake and psychological well-being, showed that physical
activity was associated with apoB/apoA-l ratio (p< 0.05) also after adjustment. No association
between physical activity and LDL-cholesterol was observed (p=0.30)

Conclusion: Physical activity, showed favourable associations with the apoB/apoA-I ratio and apoA-I
levels in this cohort of healthy middle-aged men.

Further, physical activity was associated with lower levels of apoB/apoA-I ratio independently of other
risk factors. Importantly, these associations were seen already at moderate levels of physical activity
supporting the notion that some activity is better than none in terms of health benefits.
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PERSISTENT LIPID ABNORMALITIES IN STATIN TREATED PATIENTS IN SPAIN. THE DYSLIPIDEMIA INTERNATIONAL
SURVEY STUDY (DYSIS-SPAIN)

Jesus Millan?, J.R. Gonzalez-Juanatey?, C. Guijarro®, E. Alegria’, J.V. Lozano®, B. Gonzalez-Timon®, G. Vitale®

*Hospital Gregorio Marafion, Madrid, 2Hospital Clinico Univesitario de Santiago de Compostela, Santiago de Compostela (La
Corufia), *Hospital de Alcorcon, Alcorcon (Madrid), “Clinica Universitaria de Pamplona, Pamplona (Navarra), *Primary Care
Center La Serreria 2, Valencia, *Merck & Co., MSD, Madrid, Spain

Intoduction: Despite of statin therapy,the incidence of cardiovascular (CV) events is high.LDL-C goal
is sometimes not reached and other lipid abnormalities can also contribute to CV risk (CVR).The
objective of DYSIS was to assess the prevalence of lipid abnormalities (LDL-C, HDL-C and
triglycerides) in patients treated with statins.

Methods: Analysis of 3710 Spanish patients included in DYSIS, (22063 patients in Europe and
Canada)z45 year-old treated with statins.We used the ATP-IIl recommendations to define patient’s
risk,LDL-C goal and the normality or not of the HDL-C and triglycerides (TG).

Results: In 3710 patients (18.6% current smokers,35.1% obese,69.0% with hypertension,39.0% with
diabetes mellitus,35.7% with established CV disease,71.2% high-risk patients)LDL-C was not at goal
in 63.5% of patients,more frequent in high CVR patients(58.8% [goal< 100 mg/dl],89.8% considering<
70 mg/dl) and moderate-risk (48.9% [goal< 120 mg/dl]) vs. low risk patients(21.3% [goal < 160
mg/dl])(p< 0.001).Low HDL-C was present in 29.8% of the patients and in 34.8%,37.1% and 2.1% of
those at high,moderate or low CV risk,respectively.TG=150 mg/dl in 37.6% and in 40.7%, 42.0% and
20.8%(high, moderate or low CV risk, respectively).The 36.8% had two or more abnormalities(6.4%
abnormal LDL-C+low HDL-C, 13.1% abnormal LDL-C+TG, and 9.7% had abnormal values of the
three parameters).Only 28.4% of patients had the three lipids within the recommended/normal range.

Conclusions: Despite statin therapy,a high percentage of patients show lipid abnormalities,not only
abnormal LDL-C but also low HDL-C and/or abnormal TG,especially those at higher CVR.An
integrated approach to the treatment of dyslipidaemia may be of interest to reduce the CVR
complications even in patients treated with statins.
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RELATIONSHIP BETWEEN ALCOHOL INTAKE, HDL-CHOLESTEROL AND CARDIOVASCULAR RISK-FACTORS IN THE
URBAN PARIS-ILE-DE-FRANCE COHORT: IS THE CARDIOPROTECTIVE ACTION OF ALCOHOL A MYTH?

Boris Hansel’, F. Thomas-Jean?, B. Panier?, K. Bean? A. Kontush®, M.J. Chapman®, L. Guize?, E. Bruckert®

'INSERM Unit 939, 2IPC, *APHP, Paris, France

Objective: Observational studies document inverse relationship between cardiovascular disease
(CVD) and moderate alcohol intake. Causal role for alcohol in cardioprotection remains however
uncertain as such protection may partly arise from confounders and misclassification. The aim of our
study was to evaluate potential confounders which may contribute to the putative cardioprotection by
alcohol.

Methods: We evaluated clinical and biological characteristics, including CV risk factors and health
status, of 149,773 subjects undergoing examination in our Center for CVD Prevention (The Urban
Paris-lle-de-France Cohort). Subjects were divided into four groups according to alcohol consumption:
never, low (£10g/day), moderate (10 to 30 g/day) and high (>30g/day); former drinkers were analysed
as a separate group.

Results: After adjustment for age, moderate male drinkers were more likely to display clinical and
biological characteristics associated with lower CV risk, including low BMI, heart rate, pulse pressure,
fasting triglycerides, fasting glucose, stress and depression scores together with superior subjective
health status, respiratory function, social status and physical activity. Moderate female drinkers
equally displayed low waist circumference, blood pressure and fasting triglycerides and LDL-
cholesterol. Alcohol intake was strongly associated with plasma HDL-cholesterol in both sexes.
Multivariate analysis confirmed that moderate and low drinkers displayed better health status than
never drinkers. Importantly, few factors were causally related to alcohol intake.

Conclusion: Moderate alcohol drinkers display a more favourable clinical and biological profile,
consistent with lower CV risk as compared to non-drinkers and heavy drinkers. Moderate alcohol
consumption may therefore represent a marker of higher social level, superior health status and lower
CV risk.
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ADHERENCE TO THE MEDITERRANEAN DIETARY PATTERN IS INVERSELY ASSOCIATED WITH SMALL DENSE LOW-
DENSITY LIPOPROTEIN (SDLDL) PHENOTYPE B: THE ATTICA STUDY

Christina-Maria Kastorini®, D.B. Panagiotakos®, C. Chrysohoou?, C. Pitsavos?, J. Skoumas?, S. Vellas?, M. Kambaxis?, C.
Stefanadis®

'Department of Nutrition Science - Dietetics, Harokopio University, 2First Cardiology Clinic, School of Medicine, University of
Athens, Athens, Greece

Objective: Lipoprotein phenotype B is characterized by a predominance of small dense LDL particles
and is associated with increased risk for developing coronary heart disease. The aim of the present
work is to examine the relationship between adherence to the Mediterranean dietary pattern and the
level of small dense LDL-cholesterol.

Methods: The ATTICA study is a population-based cohort that has randomly enrolled 1528 men and
1514 women (aged > 18 years old), stratified by age - gender, from the greater area of Athens, during
2001-2002. Adherence to Mediterranean diet was assessed through the MedDietScore (theoretical
range 0-55). The LDL-cholesterol/LDL-apo-B ratio was calculated using the formula (0.94chol-
0.94HDL-0.19TG)/(apo-B-0.09chol+0.09HDL-0.08TG). Lower levels of this ratio indicate the presence
of small dense LDL.

Results: After controlling for several potential confounding factors, participants in the lowest tertile
and in the second tertile of the MedDietScore (i.e., < 27, lower adherence to the Mediterranean diet),
had lower LDL-cholesterol/LDL-apo B ratio, compared with those in the highest tertile (B=-0.063,
p=0.012 and B=-0.049, p=0.009, respectively). In addition multiple logistic regression analysis,
showed that participants following very closely the Mediterranean dietary pattern have 36% (95%ClI:
0.42-0.96) lower likelihood of having levels of the LDL-cholesterol/LDL-apo-B ratio below the median,
i.e., 1.35, compared with those who follow a more western diet.

Conclusions: Adherence to the Mediterranean dietary pattern has a protective effect regarding the
presence of the more atherogenic small dense LDL particles that are considered a major risk factor
for cardiovascular disease.
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ATHEROSCLEROSIS AND BODY COMPOSITION. FINDINGS OF INTERNATIONAL TWIN STUDY 2009

Adam Tarnoki®, D.L. Tarnoki®, A. Stazi®, E. Medda?, R. Cotichini?, C. Fagnani?, L. Nistico?, P. Lucatelli®, E. Boatta®, C. Zini®, G.
Meneghetti*, C. Baracchini®, J. Osztovits®, G. Jermendy?, L. Littvay®, J. Metneki’, K. Karlinger*, A.A. Molnar®, F. Fanelli®, Z.
Garami®, V. Berczi®
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Centre of Epidemiology, Istituto Superiore di Sanita, Roma, *Vascular and Interventional Radiology Unit, Department of
Radiological Sciences, La Sapienza University of Rome, Rome, “Department of Neurosciences, School of Medicine, University
of Padua, Padova, Italy, ®Bajcsy Zsilinszky Hospital, Ill. Department of Internal Medicine, Semmelweis University, *Central
European University, 'Department of Human Genetics, National Center of Epidemiology, ®Research Group for Inflammation
Biology and Immunogenomics of Hungarian Academy of Sciences and Semmelweis University, Semmelweis University,
Budapest, Hungary, “"Methodist DeBakey Heart and Vascular Center, Houston, TX, USA

Background: A potential application of bioimpendance analysis (BIA) in the clinical prediction and
diagnosis of cardiovascular disease has been reported but the underlying mechanisms are still
unknown.

Purpose: To estimate influence of body composition on arterial stiffness moreover heritability and
environmental effects using a twin sample.

Subjects and methods: 126 Italian, 48 American and 82 Hungarian twin pairs were included in this
study as part of International Twin Study 2009. TensioMed Arteriograph and OMRON BF500 (by BIA)
were used for measuring arterial stiffness and body composition.

Results: Based on 512 samples (342 monozygotic /MZ/, 170 dizygotic /DZ/; mean age 50.9+15.2
years), mean Augmentation index (Aixbra) and Pulse Wave Velocity on aorta (PWVao) indicated -
16.4+32.3% and 9.008+2.4 m/s. Age-adjusted intraclass correlation of Aixbra and PWVao were 0.65
(95% ClI, 0.55 to 0.72) and 0.46 (95% CI, 0.33 to 0.57) in MZ, 0.42 (95% CI, 0.24 to 0.57) and 0.28
(95% CI, 0.08 to 0.47) in DZ pairs; heritability was 0.45 (95% ClI, 0.12 to 0.71) and 0.42 (95% ClI, 0.02
to 0.57). Age-adjusted partial correlation (APC) between Aixbra and body fat%, visceral fat, muscle%,
BMI and metabolism indicated 0.14 (p< 0.005), -0.2195 (p< 0.005), -0.2619 (p< 0.005), -0.2026 (p<
0.005), -0.4282 (p< 0.005). APC between PWVao and body fat%, visceral fat, muscle%, BMI and
metabolism indicated 0.1857 (p< 0.005), -0.0443 (p=0.359), -0.2054 (p< 0.005), 0.0586 (p=0.221).

Conclusion: Arterial stiffness parameters are heritable. A significant but moderate correlation
between Aixbra and body consistency variables were identified. Lower correlation was estimated for
PWVao.
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A DESCRIPTIVE STUDY OF CARDIOVASCULAR RISK MANAGEMENT AND STATIN THERAPY IN BELGIAN AND
NORWEGIAN GENERAL PRACTICE

Arne Svilaas®, C. McGrath?, H. van Campenhout®, M. Gronsleth®, X. Fournie®, P. Kramarz®, G. de Backer®

'Lipid Clinic, Department of Medicine, Oslo University Hospital, Rikshospitalet, Oslo, Norway, “Medical Division, *European
Outcomes Group, Pfizer Ltd, Tadworth, UK, “MAPI Group, Lyon, France, *European Centre for Disease Control, Pfizer Ltd,
Stockholm, Sweden, ®Dept. Public Health, Ghent University, Ghent, Belgium

Objectives: To describe the factors perceived by GPs in Belgium and Norway on their ability to
evaluate and manage CVD risk including assessment, and to describe the actual care received by
patients.

Methods: A cross-sectional survey of a randomly selected sample of GPs from Belgium and Norway
was performed 2006-07. A subset of 20 consenting GPs per country abstracted data for a
retrospective chart review of consecutively selected patients in their care. A descriptive analysis of
each data set was performed.

Results: Clinical guidelines were highly valued by GPs, however less than half of them believed that
reimbursement conditions were evidence based and useful. In Belgium, efficacy was the strongest
factor driving choice of cholesterol lowering medicine wheras in Norway the strongest influence was
reimbursement conditions. More than half of GPs in both countries always discussed CVD risk issues
with their patients. More GPs reported setting cholesterol target values in Belgium compared to
Norway. Statin treatment was initiated at a higher cholesterol level and target values attained more
frequently in Norway than in Belgium.

Conclusions: CVD prevention in primary care can be improved through better detection of risk
factors and setting simple treatment goals in cooperation with the patient. Constraints on physicians'
time and flux in reimbursement conditions were perceived by GPs to place constraints on their options
to treat patients with the most appropriate treatment for CVD risk. More research is needed into
efficient ways of increasing the participation of GPs in epidemiological research aimed at increasing
the quality.
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ADIPOKINES IN MIDDLE-AGED WOMEN'S RISK PROFILE
Sybille Bergmann®, K. Assig?, F. Richter®

TU Dresden, Universitatsklinikum Carl Gustav Carus, IKL, 2TU Dresden, Universitatsklinikum, Dresden, *Krankenhaus
Glauchau, Glauchau, Germany

Menopausal transition is followed by increasing cardiovascular risk and increasing prevalence of a
Metabolic Syndrome. Beside age, fasting glucose, triglyzeride, blood pressure, HDL-C and LDL-C
obesity (waist circumferrence, concentration of adipokines) may by a determinant of these risk scores.
314 female participants of the DRECAN_2005 survey (age >40 years; mean age 58 years; 147
postmenopausal) were included.

The prevalence of a MetS_IDFO05 in the whole group was 20,7% (postmenopausal subgroup 21,8%.
Lower level of adiponectin and higher concentration of leptin among women with MetS were
accompanied by higher concentration of CRP and leukocyte count.

The ten- year- risk of a cardiovascular event (PROCAM calculator) was higher in women with
MetS_IDFO05 (11,9+5,1% vs. 7,1+5,5%).

In the whole group but not among postmenopausal women the concentration of adiponectin was age-
dependent. Both adipokines were correlated with BMI: (A) r=-0,362; p< 0,001); (L) r=0,662; p< 0,001).
After adjustment for age and BMI the positive correlation of leptin and the PROCAM score
disappeared whereas the weak inverse correlation of adiponectin became stronger in the whole group
(r=-0,157 ; p< 0,05) and was unchanged among postmenopausal women (r=-0,277; p< 0,001).
Subanalysis of factors contributing to the risk scores showed an inverse correlation of adiponectin
with HDL-C , ApoAl/ApoB-ratio, HOMA-IR in the whole group and additionally with TG among
postmenopausal women. Leptin was associated positively with TG, HOMA-IR ,waist circumferrence in
the whole group and additionally inversely with HDL-C in the postmenopausal subgroup.

Among middle-aged women, adiponectin is more strongly related to the cardiovascular risk than
leptin.
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ROLE OF THE ADAPTOR PROTEIN PID1 IN LRP1 MEDIATED ENDOCYTOSIS
Britta Hoffzimmer*, P. Gordts?, H. Schmale®, J. Heeren®

YIBMII: Molecular Cell Biology, University Hospital Hamburg Eppendorf, Hamburg, Germany, 2Katholieke Universiteit Leuven,
Leuven, Belgium

Objective: Abnormalities in lipoprotein metabolism are associated with the development of
atherosclerosis and the metabolic syndrome. The uptake and intracellular processing of lipoproteins
directly influence the plasma lipoprotein levels and both processes are mediated by hepatic
lipoprotein receptors such as the LDL-receptor and the LDL-receptor-related-proteinl (LRP1). Next to
triglyceride-rich lipoproteins, LRP1 can also bind to various other ligands indicating that different
effects are mediated by specific LRP1 adaptor proteins. The aim of this project is to investigate how
the newly identified LRP1 adaptor phosphotyrosine-interaction-domain-containing-proteinl (PID1)
modulates LRP1 function with the focus on internalisation and endosomal trafficking.

Methods: Interaction of LRP1 with PID1 was analysed by pull-down experiments after mutation of
both NPXY motifs of LRP1 in vitro and by co-immunoprecipitation in vivo. Overexpression and
shRNA-mediated knock-down of PID1 was performed by lentiviral transfer into human hepatoma cells
HUHY. The uptake of the LRP1-ligand 2 ar-macroglobulin was investigated after overexpresssion
and knock-down of PID1 in HUH?7 cells.

Results: Here we show that PID1 binds specifically to the distal NPXY motif within the cytoplasmic
tail of LRP1. Tyrosine-phosphorylation of the distal NPXY motif by SRC-kinase inhibits the interaction
of LRP1 with PID1. Knock-down of PID1 in HUH7 cells decreases the uptake of a,-macroglobulin
while overexpression of PID1 has the opposite effect. These data suggest that the LRP1-PID1-
interaction alters receptor mediated endocytosis indicating the functional importance of PID1 for LRP1
function.

Conclusion: PID1 interacts with the distal NPXY motif of the LRP1 intracellular domain and regulates
LRP1 mediated endocytosis in human hepatoma cells.
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GLYCATED LDL STIMULTE FOAM CELL FORMATION IN VITRO AND LDL GLYCATION IS OPPOSED BY
PARAOXONASE-RICH HDL

N. Younis"? Handrean Soran®, R. Sharma®, P. Pemberton®, V. Charlton-Menys', M. Elseweidy?, P. Durrington*

The University of Manchester, Manchester, UK, *Zagazig University, Faculty of Pharmacy, Biochemistry Department, Zagazig,
Egypt, *Clinical Research Department, Manchester Royal Infirmary, Manchester, UK

Introduction: Oxidative modification has attracted most interest, but glycated LDL present in the
circulation at much higher concentration than oxidized LDL. We have recently reported that LDL
glycation occurs predominantly in SD-LDL. Foam cells, central to atherogenesis, do not form when
monocyte-macrophages are exposed to unmodified LDL.

Method: To show the atherogenicity of glycated LDL we used THP-1 derived macrophages to
examine the ability of glycated LDL to induce cholesterol uptake and foam cell formation. The
macrophages were incubated with the glycated and non-glycated LDL for 2 days and stained with oil
red O. We have conducted experiments to determine if the cholesterol content of THP-1 cells
incubated with LDL in the presence of HDL is decreased. We assessed the effect of HDL on LDL
glycation. We incubated LDL and glucose in vitro in the presence of HDL, HDL from patients with low
PONZ1 activity and avian HDL (lacking PON1).

Results: Cellular lysates from similarly incubated cells with glycated and non-glycated LDL showed
significantly higher cholesterol content from glycated LDL-incubated cells than the non-glycLDL-
incubated cells. Incubating LDL with glucose in vitro revealed that SD-LDL was more susceptible to
glycation than more buoyant LDL (P< 0.01) and the glycation was decreased by HDL (P< 0.01), but
not by HDL from patients with low paraoxonase 1 activity (PON1) or by avian HDL.

Conclusion: We conclude that glycation of apoB is an important atherogenic modification that
triggers foam cell formation. HDL can protect LDL against glycation by a mechanism which may
involve PON1.
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ROLE OF FARNESOID X RECEPTOR AGONISTS IN THE IN VIVO AND IN VITRO EXPRESSION OF
APOLIPOPROTEIN(A)

Indumathi Chennamsetty, G. Kostner

Molecular Biology and Biochemistry, Medical University Graz, Graz, Austria

Objectives: High plasma concentrations of lipoprotein(a) (Lp(a)) have been implicated as a major
independent risk factor for atherosclerosis. In humans, Lp(a) is mostly expressed in the liver. Plasma
Lp(a) concentrations are mostly determined by the synthesis rate of its protein part apo(a). Apo(a) is
coded by a large gene for which considerable controversy exist concerning factors that regulate its
expression.

Methods: The influence of bile acids and synthetic FXR agonists was studied in vivo by using FXR
wt/apo(a) and FXR deficient/apo(a) mice and in vitro by using primary hepatocytes from apo(a)
transgenic mice. Wild-type and FXR-deficient mice were divided into 2 groups and one group received
a standard rodent chow diet, where as the other group received the same diet containing 0.2% (wt/wt)
of cholic acid for 5 days. Mice were bled regularly to check the plasma apo(a) levels and were
sacrificed on day 5 to collect liver,ileum samples for RNA, protein analysis and for histology.

Results: In wild-type mice, feeding of FXR agonist cholic acid (0.2%) reduced plasma apo(a) levels
and down-regulated apo(a) expression significantly at both mRNA and protein levels. Treatment of
primary hepatocytes from apo(a) transgenic mice with cholic acid or GW 4064 resulted in a significant
decrease in apo(a) expression.

Conclusion: We identified bile acid and synthetic agonists of FXR as negative regulators of apo(a)
expression.
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ADIPOSE TRIGLYCERIDE LIPASE DEFICIENCY RESULTS IN MACROPHAGE APOPTOSIS
Elma Aflaki', R. Malli*, B. Radovic', T. Eisenberg? J. Ring?, P.G. Chandak®, W. Graier®, F. Madeo?, D. Kratky®

YInstitute of Molecular Biology and Biochemistry, Medical University of Graz, 2Institute of Molecular Biosciences, University of
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Macrophage death is a prominent feature of atherosclerotic lesions. In vivo studies have shown that
intracellular accumulation of free cholesterol leads to macrophage apoptosis. We found that adipose
triglyceride lipase (ATGL), the major enzyme responsible for triglyceride hydrolysis in many tissues, is
expressed in mouse peritoneal macrophages (MPM). Since absence of ATGL causes triglyceride
accumulation we used MPM of ATGL-deficient mice to examine the effect of triglyceride accumulation
on macrophage cell death which has not been studied in detail so far.

Annexin V/propidium iodine staining revealed that, ATGL deficiency in MPM results in apoptosis.
Expression of anti-apoptotic Bcl-XL and MCL1 is nearly abolished, whereas expression of pro-
apoptotic Bax is markedly increased in ATGL-deficient MPM. Reduced mitochondrial membrane
potential and elevated reactive oxygen species production and cytochrome C release indicate
mitochondrial dysfunction. Furthermore, caspase-3 activation leads to poly (ADP-ribose) polymerase
cleavage. Moreover, ATGL deficiency in macrophages causes caspase-12 activity and increased
CHOP expression, a pro-apoptotic C/EBP homologous protein that is induced by endoplasmic
reticulum (ER) stress.

We conclude that ATGL has a pivotal role in macrophages survival and its absence, which results in
massive triglyceride accumulation, leads to apoptotic cell death due to mitochondrial dysfunction and
ER stress.
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SAA ACTIVATES PEROXISOME PROLIFERATOR-ACTIVATED RECEPTOR I' THROUGH EXTRACELLULAR-
REGULATED KINASE 1/2 AND COX-2 EXPRESSION IN HEPATOCYTES

Hongzhe Li', Y. Zhao? S. Zhou', C.-K. Heng*

INUS, Singapore, Singapore, ?Advanced Institute of NBIC Integrated Drug Discovery and Development, East China Normal
University, Shanghai, PR China, Shang hai, China

Objective: Serum amyloid A (SAA) is an acute phase protein whose expression increases markedly
during inflammation. It is an attractive therapeutic target for the treatment of atherosclerosis. The
objective of this study was to investigate the effects of SAA on peroxisome proliferator-activated
receptor y (PPARYy) activation and its downstream effects in human hepatocytes (HepG2).

Methods: Quantitative real-time PCR, Western-blot, PPARYy transcriptional activity assay, 15d-PGJ,
EIA assay and cholesterol efflux assay were employed in this study to investigate the effects and
mechanisms of SAA on PPARYy activation.

Results: We demonstrated that SAA could induce the PPARYy transcriptional activity by more than
two folds and up-regulate the expression of ABCA1 and ABCG1 by more than two folds.
Preincubation of HepG2 cells with SAA enhanced cholesterol efflux to high density lipoprotein (HDL)
and apoA-1 by 23% and 100%, respectively. In addition, SAA increased intracellular 15—de0xy—A12'14-
prostaglandin J, (15d-PGJ,), which is a potent natural ligand for PPARy, by more than 3 folds.
Pretreatment with ERK1/2 inhibitor and COX-2 inhibitor could partially inhibit the SAA effects on
PPARYy and its target genes.

Conclusions: Our data suggested that SAA activated PPARy through ERK1/2 dependent COX-2
expression and subsequently enhanced the cholesterol efflux by inducing ABCA1 and ABCGI1.
Overall, our study has established, for the first time, a relationship between SAA and PPARYy.
Additionally, the data from our study has also provided new insights into the role of SAA in cholesterol
efflux and the development of atherosclerosis.
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ENDOGENOUS APOLIPOPROTEIN E REGULATES ADIPOGENIC DIFFERENTIATION
Dorothee Lasrich, A. Bartelt, A. Laatsch, U. Beisiegel, J. Heeren

Department of Biochemistry and Molecular Biology Il: Molecular Cell Biology, University Medical Centre Hamburg-Eppendorf,
Hamburg, Germany

Objectives: Besides other organs apolipoprotein E (apoE) is highly expressed in adipose tissue but
its role in adipocytes is poorly understood. In this study we investigate the function of endogenous
apoE in a human adipocyte cell line and primary murine adipocytes.

Methods: Human adipocytes were stably transduced with siRNA directed against apoE using a lenti-
viral approach. Primary murine adipocytes were isolated from wild-type and apoE knock-out mice.
Cells were differentiated into adipocytes following the standard protocol.l Lipid accumulation was
monitored by oil-red-o staining and expression of adipocyte marker genes was analysed using
guantitative real-time PCR and Western blot.

Results: ApoE knock-down cells accumulated markedly less triglycerides compared to control cells.
This is in line with a dramatically decreased expression of adipocyte markers such as Adiponectin,
FABP4 and PPARYy, especially PPARy2. This disturbed adipocyte differentiation was also observed in
primary murine apoE-deficient adipocytes. Supplementation experiments with recombinant apoE,
conditioned media from apoE3-overexpressing adipocytes and apoE-containing VLDL could not
restore the adipocyte marker expression but led to dramatic increase of triglyceride accumulation in
those cells.

Conclusion: While exogenous apoE seems to be important for lipoprotein metabolism in adipocytes,
solely the endogenous apoE is able to restore adipogenic differentiation. These data suggest that
endogenous adipocyte-derived apoE is important for the differentiation in a way that is independent
from its effect on triglyceride uptake.

Reference: 1. Prawitt J et al., Exp Cell Res, 2008 Feb;314(4):814-24
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PROTEIN KINASES ARE KEY REGULATOR OF OX-LDL INDUCED IL-1B SECRETION
Rajiv Tiwari®, V. Singh?, A. Verma?, M. Dikshit', M. Barthwal*

'CVS Unit, Pharmacology, Central Drug Research Institute, 2Sanjay Gandhi Post-graduate Institute of Medical Sciences,
Lucknow, India

Atherosclerosis involves series of events that are accompanied with hyperlipidemia and inflammation.
Ox-LDL is known to induce inflammatory response during atherosclerosis progression and IL-1B is
one of the important proatherogenic cytokine involved in such a phenomenon. The present study was
undertaken to investigate the role of protein kinases in oxidized LDL (Ox-LDL) induced IL-1
secretion. A time dependent increase in IL-1pB secretion was observed in Ox-LDL (40ug/ml) treated
human monocytic THP-1 cells. Expression of TLR-2 and CD-36 were also increased after Ox-LDL
treatment. Pretreatment with inhibitors of JNK(10uM), PKC-0 (Rottlerin,2uM), Src-kinase inhibitor
(PP2,100nM) or IL-1receptor antagonist(60uM) significantly reduced Ox-LDL induced IL-1( secretion
by ~81%,~38%, ~72% and ~80% respectively. Pretreatment with p38MAPK inhibitor (SB202190,
200uM) or PI3K inhibitor (LY294002, 100uM) had no significant effect on Ox-LDL induced IL-18
secretion. Although Ox-LDL increased the AP-1 and NF-kB activity, both small molecule (1uM) and
peptide inhibitor (SN50, 20uM) of NF-kB failed to prevent Ox-LDL induced IL-1 B secretion indicating
role of NF-kB independent pathway. Since Ox-LDL induced JNK phosphorylation was inhibited by
rottlerin it indicates its downstream position. Results from the present study thus indicate that PKC-6,
JNK, Src kinases play an important role in IL-1[3 secretion.
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ACTIVATION OF UNFOLDED PROTEIN RESPONSE SIGNALING MEDIATES APOLIPOPROTEINE-DEFICIENT
LIPOPROTEIN-INDUCED FOAM CELL FORMATION

Hong Yang, Y. Zhao, Z. Guo
Meharry Medical College, Nashville, TN, USA

Transformaion of macrophages into foam cells is a early stage of atherogenesis. Apolipoprotein (Apo)
E-deficient, ApoB48-containing (E-/B48) lipoprotein-induced foam cell formation has been shown to
be associated with an increased phosphorylation of eukaryotic initiation factor-2a (elF-2a), a hallmark
feature of unfolded protein response. The objective of this study is to examine the impact of a
nonphosphorylatable elF-2a mutant on E-/B48 lipoprotein-induced changes in gene expression and
foam cell formation. We observed that incubation of mouse peritoneal macrophages (MPMs) with
E-/B48 lipoproteins reduced the protein levels of cholesterol transporters and lysosomal hydrolases,
and enhanced elF-2a phosphorylation. Transfection of MPMs with an elF-2a mutant, in which serine
51 was replaced with alanine, alleviated the suppressive effect of E-/B48 lipoproteins on lysosomal
hydrolase and cholesterol transporter expression, increased macrophage degradation of E-/B48
lipoproteins, enhanced cholesterol efflux, and suppressed foam cell formation. These observations
suggest that induction of elF-2a phosphorylation is a mechanism by which ApoE-deficient lipoproteins
transform macrophages into foam cells.

This study is supported by NIH SC1HL101431 (H.Y.)
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CARRIERS OF LCAT GENE MUTATIONS HAVE INCREASED ATHEROSCLEROSIS: A 3.0 TESLA MRI STUDY

Adriaan G. Holleboom®, R. Duivenvoorden®, B. van den Bogaard®, E. de Groot', A.J. Nederveen?, J.S. Lameris®, J.J.P.
Kastelein', E.S.G. Stroes’, J.A. Kuivenhoven*
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Netherlands

Background: Heterozygous carriers of mutations in lecithin:cholesterol acyltransferase (LCAT)
present with an atherogenic lipid profile characterized by half normal plasma levels of high-density
lipoprotein cholesterol (HDL-c) and moderately elevated triglyceride levels but the effects on
atherosclerosis are not clear.

Methods: 3.0 Tesla MRI scans were run to acquire Axial T1-weighted TSE images of the carotid
arteries of 41 heterozygous carriers of LCAT mutations (mean age 43 years, SD 14) and 54
unaffected age and gender matched controls (mean age 41 years, SD 15). Participants referred to the
clinic for cardiovascular disease were excluded. Carotid Mean Wall Area (MWA, mmz) and
Normalized Wall Index (NWI), defined as the ratio between the wall and outer wall area, were
quantified.

Results: Statistically significant differences in lipid levels in carriers and controls were: HDL-c 0.8 (SD
0.3) versus 1.5 (SD 0.4) mmol/l (p< 0.001), triglycerides 1.8 (SD 1.7) versus 1.1 (SD 1.3) mmol/l
(p=0.02). Mutations in LCAT were shown to be functional. In the carriers, MWA was 18.2 (SD 0.9)
mm?, versus 14.2 (SD 0.4) mm? in controls (p=0.01). NWI was 0.34 (SD 0.07) versus 0.31 (SD 0.05,
p=0.01). In multivariate analysis the heterozygosity for mutations in LCAT was a predictor of MWA
(p=0.003) and NWI (p=0.007), independent of age, sex and low-density lipoprotein cholesterol (LDL-
C).

Conclusion: Carriers of LCAT mutations have increased vessel wall thickness of the carotid arteries,
indicative of increased cardiovascular risk.
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MOUSE GENE EXPRESSION NETWORKS INDICATE MITOCHONDRIAL DYSFUNCTION CAUSES METABOLIC
INFLAMMATION IN OBESITY: VALIDATION BY HUMAN GENE EXPRESSION AND SNP ANALYSIS

James Scott, X. Li

Medicine, Imperial College London, London, UK

Insulin resistance is causally linked to macrophage-driven “metabolic inflammation” in white adipose
tissue (WAT) from the obese. We used gene expression, co-variation networks to identify core
functional perturbations associated with adiposity, inflammation and insulin resistance in WAT from
diet induced obese mice . Principal component analysis showed differences between fat-fed and
control mice. Hierarchical cluster, Ingenuity Pathway and gene set enrichment analysis showed high-
fat feeding rapidly produces florid gene expression changes in WAT, many of which are also
displayed in a more subdued way in chronic obesity (p-value < 10'°). We developed gene
expression co-variation networks and sub-networks, which includes data from multiple models. The
most strongly co-varying genes are mitochondrial (p-value < 10'121); with sub-networks corresponding
to oxidative phosphorylation, lipogenesis and B-oxidation (p-value < 10™°). Distinct inflammatory sub-
networks were also discovered (p-values < 10™). Genes associated with metabolic phenotypes in
GWASs were identified within the metabolic sub-networks, and included Mixipl, Pankl, Mtch2, Ide
and Jazfl, respectively associated with hypertriglyceridaemia, insulin levels, obesity and T2D. We
evaluated gene expression data from human WAT, and also found suppression of oxidative
phosphorylation and B-oxidation (P value < 10™%) and activation of inflammation (P value < 10™). We
tested human SNPs in genes corresponding to those in the mouse networks for genome-wide
association with metabolic phenotypes and these are undergoing replication. We conclude that
mitochondrial dysfunction in response to high-fat feeding and in obesity favours obesity and
inflammation in WAT.
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TWO NOVEL GENETIC LOCI FOR HIGH AND LOW PLASMA HDL-C LEVELS IN 2 LARGE FAMILIES FROM DUTCH
ANCESTRY

Mohammad Mahdi Motazacker, I. Tietien?, M. Hayden?, J.P.P. Kastelein', E.S.G. Stroes®, G.K. Hovingh', J.A. Kuivenhoven*
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Plasma high-density lipoprotein-cholesterol (HDL-c) levels are inversely correlated with cardiovascular
disease (CVD). In this light, therapeutic targeting of HDL is regarded as an interesting strategy to
reduce atherosclerosis. Plasma HDL-c level is a complex trait and its genetic component has recently
been studied by many genome-wide association studies (GWAS). Interestingly, only 7 loci have thus
far been associated with this trait which can explain a mere 5.2% of the heritability. This may indicate
that rare variants with large or intermediate effect on the phenotype may account for a large portion of
this unexplained heritability.

In search for rare variants determining plasma HDL-c levels, we have performed linkage analysis
studies in 2 large families with an autosomal dominant pattern of high HDL-c (>95"%) or low HDL-c (<
5‘h%) phenotypes for age and gender (mutations in major candidate genes were excluded). We
identified a novel locus for high plasma HDL-c levels (4.5 MB interval with multipoint parametric LOD
score 3.4) and a novel locus for low plasma HDL-c levels (8 MB interval with multipoint parametric
LOD score 4). To identify underlying genetic defects in these linkage intervals, we have designed
capture arrays for targeted enrichment of the coding sequence and regulatory elements of the genes
within each interval which will be processed by massive parallel sequencing. Our Pilot data indicates
that many more "HDL genes” are waiting to be discovered and that family studies are likely to remain
an important tool for progress in this field.
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CARRIERS OF LCAT GENE MUTATIONS HAVE HIGH DENSITY LIPOPROTEIN WITH DECREASED ANTI-OXIDATIVE
CAPACITY

Adriaan G. Holleboom®, G. Daniel?, G.K. Hovingh, AW. Schimmel, J.N. van Miert!, J.J.P. Kastelein', E.S.G. Stroes’, J.A.
Kuivenhoven', A. Chroni
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Research 'Demokritos’, Athens, Greece

Background: In vitro and animal studies have shown that lecithin:cholesterol acyltransferase (LCAT),
an enzyme involved in high density lipoprotein (HDL) metabolism, has anti-oxidant properties. It is
unclear, however, whether HDL of carriers of LCAT gene mutations has decreased anti-oxidative
capacity.

Methods: HDL of 69 heterozygous carriers and 62 unaffected family members was isolated from
plasma and incubated in equal concentrations with human oxidized LDL. The capacity of HDL to
inactivate the oxidized phospholipids of LDL was measured in the presence of 2,7 dichlorofluorescin
(DCFH) that reacts with lipid peroxidation products.

Results: Statistically significant differences in lipid levels of heterozygous carriers and controls were:
HDL-c 0.8 (SD 0.3) versus 1.4 (SD 0.55) mmol/l (p< 0.0001), apolipoprotein A-l1 159 (SD 33) versus
127 (SD 24) mg/dl (p< 0.0001) and triglycerides (median (interquartile range)) 1.6 (0.9-2.3) versus 1.0
(0.69-1.21) mmol/l (p after log-transformation < 0.05).

The anti-oxidative capacity of HDL was significantly decreased in the carriers compared to controls:
fluorescence intensity in carriers was 3,4 * 10* arbritrary units (AU) versus 2,3 * 10* AU in controls (p<
0.0001). This association was independent of age and gender. When 4 patients homozygous for a
functional LCAT mutation were included in the analysis, the decrease in anti-oxidative capacity was
found to be gene dose-dependent (p for ANOVA < 0.0001).

Conclusion: This first report of the anti-oxidative properties of LCAT in humans suggests that LCAT
has a physiologically relevant anti-oxidative function in human lipoprotein metabolism, which is
abolished in LCAT deficiency.
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THE LEPTIN RECEPTOR GLN223ARG POLYMORPHISM MEDIATES THE POSTPRANDIAL LIPAEMIC RESPONSE IN
ADULT MALES

Kim Jackson®, E. Olano-Martin', E. Abraham®, R. Gill?, A. Valdes®, F. Tang®, J. Lovegrove', C. Williams®, A. Minihane®
University of Reading, Reading, UK, lpsogen Inc, Stamford, CT, USA, *King's College London, London, UK

Background and aims: An exaggerated postprandial triacylglycerol (TAG) response is an important
determinant of cardiovascular disease risk. The main genetic modulators of TAG metabolism include
variants of the apolipoprotein (apo)E, apoClll, apoAV and lipoprotein lipase genes. Our aim was to
examine the impact of the leptin receptor (LEPR) GIn223Arg polymorphism on postprandial lipaemia
in healthy individuals.

Methods: Males (n=122) and females (n=109) underwent a sequential meal postprandial
investigation, in which blood samples were taken at regular intervals after a test breakfast and lunch
given at 0 and 330 min respectively.

Results: Fasting total- and low density lipoprotein cholesterol were 9% lower in the ArgArg compared
with the GInArg genotype (P< 0.04), whereas fasting TAG was 27% lower in the ArgArg compared
with the GInGIn group (P< 0.02). The magnitude of the postprandial TAG response was also
significantly lower in the ArgArg compared with the GInArg and GInGIn genotypes, with a 26%
(P=0.010) and 31% (P=0.023) lower area under the curve (AUC) and incremental AUC (IAUC) in the
ArgArg individuals. Gender*genotype interactions were evident for the fasting TAG, TAG AUC and
IAUC (P< 0.05), with the genotype effect only evident in males. Regression analysis indicated that the
LEPR genotype and genotype*gender interactions were independent predictors of the TAG AUC,
accounting for 6.3% of the variance.

Conclusion: We report for the first time that the common LEPR GIn223Arg genotype is an important
predictor of the postprandial TAG response in males. The mechanistic basis of these associations
remains to be evaluated.
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LIPID DROPLETS IN HUMAN MACROPHAGES RECRUIT CYTOSOLIC PHOSPHOLIPASE A, AND PROMOTE
SECRETION OF INFLAMMATORY MEDIATORS

Clara De Pascale, P. Bostrom, Y. Wickstrom, C. Mogensen, L. Mattsson Hultén, R. Perkins, M. Stdhlman, O. Wiklund, S.-O.
Olofsson, J. Borén
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Foam cells, inflammation and hypoxia characterize early atherosclerotic lesions. Previous studies
have shown that exposure of human macrophages to hypoxia and oleic acid results in the
accumulation of neutral lipids (triglycerides and cholesteryl esters) in cytosolic droplets. Foam cell
formation is a lipid disorder but it is also associated with inflammatory events. In this study, we
investigated the relationship between lipid droplet formation and the induction of inflammation in
human macrophages. Incubation of macrophages with oleic acid and in hypoxic conditions resulted in
increased secretion of the eicosanoids leukotriene B, (LTB,;) and prostacyclin (PGl,) and the
chemokines RANTES and interferon-inducible protein 10 (IP-10). Both treatments also promoted the
translocation of cytosolic phospholipase A, (cPLA;), an enzyme involved in the eicosanoid production,
to the lipid droplet fraction. Transfection of hypoxic macrophages with SNAP23 siRNA, which inhibits
lipid droplet fusion and thus increases the lipid droplet surface area, induced substantial increases in
cPLA; levels on lipid droplets and in the secretion of inflammatory mediators. Chemokine secretion
was inhibited by cPLA, inhibitors and LTB, receptor antagonists, suggesting that this is mediated by
increased production of eicosanoids. In conclusion, our data show that cPLA, may be a direct link
between cellular metabolism and inflammatory responses by mediating the formation of eicosanoids
and the secretion of chemokines. These inflammatory events may be critical in pathologies such as
type 2 diabetes and atherosclerosis where high levels of fatty acids are observed.
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COMPOSITE DEFICIENCY OF THE LIPOLYTIC COMPLEX IN PREGNANCY-INDUCED MAJOR
HYPERTRIGLYCERIDEMIA
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Background: Moderate hypertriglyceridemia (HTG) is common at the last trimester of normal
pregnancy, as the result of high oestrogen secretion. Although exceptional, major HTG may have life-
threatening consequences for the mother and child, through a risk of acute pancreatitis before
delivery or in post partum. Chylomicronemia may occur as the result of genetic variations of the
endothelial lipolytic complex, in metabolic conditions challenging lipoprotein lipase (LPL) activity,
however no extensive analysis is usually reported beyond one disease-locus.

Aims: To explore major genes regulating LPL activity in pregnant women experiencing major HTG.

Patients and methods: Women with 12h fasting plasma TG>100 mg/dL during the last trimester of
pregnancy or in early post-partum agreed for a genetic testing and a measure of post-heparin LPL
activity, measured by spectrofluorimetry (Progen). APOA5, APOC2, APOE and LPL were sequenced
(ABI 3130, Applera) and files interpreted with Gensearch (Phenosystems). LPL gene rearrangements
were analysed by MLPA (MRC-Holland).

Results: Among 10 women aged 23-38, whom thought themselves normolipidemic, 9 had major HTG
(106-1,580 mg/dL) during pregnancy; 1 in the 1> Mo. post-partum. A history of acute pancreatitis was
present in 5, and of recurrent abdominal pain in 1. Fasting plasma HDL was low (24+8 mg/dL).
Plasma LPL activity was low to undetectable in 6, and normal in 2. Eight were mutation carriers; 6
were composite carriers of mutations or common variations at the LPL, APOE, or APOAS5 loci.

Conclusion: Composite defective genotypes of the lipolytic complex are prevalent causes of
pregnancy-induced HTG, in otherwise majorly normolipidemic women.



Poster Session

INTERACTION OF PARAOXONASE 1 WITH LIPID RAFT MICRO-DOMAINS FOR THE ENHANCEMENT OF
CHOLESTEROL EFFLUX

Hicham Berrougui, O. Helal, T. Said, A. Khalil
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Introduction: It is now well established that the anti-atherogenic properties of HDL are related to their
capacity to protect LDL against lipid-peroxidation and to promote reverse cholesterol transport. We
have previously demonstrated that antioxidant activity of HDL decreases during ageing, in part, as a
consequence of the alteration of paraoxonase 1 (PON1). However, the role of PON1 in the
modulation of cholesterol efflux process was until now poorly understood.

Objective: The aim of this work was to investigate the role of PON1 in HDL-mediated cholesterol
efflux process.

Methods and results: Our results show that purified human PON1 promotes in a dose dependent
manner HDL-mediated cholesterol efflux in J774 as well as in THP-1 macrophages. Furthermore,
over expression of ABCALl-transporter by J774 cells induces in a significant increase of PON1
stimulating HDL-mediated cholesterol efflux. Moreover, PON1 alone was able to remove free
cholesterol excess from macrophages. This effect was more pronounced in the lipid raft fractions than
in the rest of cell compartment. Western blot analysis, upon short incubation of PON1 with
macrophages, shows that PON1 enhances ABCA1 expression. These results suggest that PON1
enhances cholesterol efflux by interacting with lipid raft. Functional studies demonstrated that
alteration of PON1 SH group affects its capacity to mediate cholesterol efflux.

Conclusion: Our data show that PON1 plays a key role in the cholesterol efflux processes via an
ABCAI1 dependent pathway, and that this property can be related to the free -SH groups.
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OXLDL STIMULATES LIPOPROTEIN-ASSOCIATED PHOSPHOLIPASE A; EXPRESSION IN THP-1 MONOCYTES VIA
PI3K AND P38 MAPK PATHWAYS

Yiping Wang, W. Wang, Y. Leng, J. Shen

State Key Laboratory of Drug Research, Shanghai Institute of Materia Medica,Chinese Academy of Sciences, Shanghai, China

Aims: Lipoprotein-associated phospholipase A, (Ip-PLA,) has been detected in human and rabbit
atherosclerotic lesions, where it co-localizes with its substrate, oxidized LDL (oxLDL). Here, we
investigated whether oxLDL may exert a regulatory effect on Ip-PLA, expression.

Methods and results: Using human monocytic THP-1 cells as a model system, we found that oxLDL
up-regulated the expression of Ip-PLA, while another substrate of the enzyme, platelet activating
factor (PAF), had no such effect. The up-regulatory effect of oxLDL could be conferred by its oxidized
phospholipids (oxPCs, the exact substrates of Ip-PLA,), but not their hydrolyzed products,
lysophosphatidylcholines (lysoPCs). OxLDL induced the activation of p38 mitogen-activating protein
kinase (MAPK) through phosphatidylinositol 3-kinase (PI3K). Inhibition of either PI3K or p38 MAPK
completely blocked oxLDL-induced Ip-PLA, expression. In addition, inhibition of Ip-PLA, activity in the
conditioned medium significantly decreased lipid accumulation in macrophages as detected by oil red
staining.

Conclusions: The present study shows that oxLDL, and more specifically its unhydrolyzed oxidized
phospholipids, can up-regulate Ip-PLA, expression in monocytes through the PI3K and p38 MAPK
pathway. In turn, Ip-PLA, promotes lipoprotein uptake in macrophages. Our results uncover a new link
between oxLDL and Ip-PLA,, and may provide insight into this interaction in the context of
atherosclerosis.
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SCAVENGER RECEPTOR CD36 MEDIATES HDL SELECTIVE CHOLESTERYL ESTER UPTAKE AND HDL PARTICLE
INTERNALISATION IN VITRO

May Brundert, P. Groitl, J. Heeren, T. Dobner, F. Rinninger

University Hamburg, Hamburg, Germany

Scavenger receptor CD36-deficient mice (Knockout) may have an increase in HDL cholesterol in
plasma compared to wildtype. CD36 binds HDL in vitro. However, the function of CD36 in HDL
metabolism is controversial at present.

The role of CD36 for HDL holo-particle internalisation and for HDL selective cholesteryl ester (CE)
uptake was investigated in H1299 cells. Murine CD36 was expressed with a recombinant adenovirus
(Ad-mCD36) which mediates the expression of this receptor. Murine HDL was labeled with 125-I
(protein) and [3H] (CE).

In H1299 incubated in medium alone (mock) or in the presence of Ad-GFP (control), no CD36 was
detected in immunoblots. However, Ad-mCD36 induced a virus dose-dependent expression of CD36
as detected in immunoblots. H1299 cells incubated (37°C) in medium containing Ad-mCD36 or Ad-
GFP. Thereafter followed an incubation in the presence of radiolabeled HDL (40 ug protein/ml). Ad-
mCD36 induced a dose-dependent increase in internalisation of HDL-associated 125-1 compared to
Ad-GFP; at MOI 200, 125-I uptake increased significantly by 447% (Ad-GFP 100%). Thus CD36
induces an increase in HDL particle uptake. Besides, Ad-mCD36 (MOI 200) stimulates uptake of [3H]
from HDL significantly by 239%, suggesting an increase in cellular HDL CE uptake. Selective CE
uptake from HDL ([3H] - 125-1) increased significantly by 204%. and also this stimulation was
dependent on the dose of Ad-mCD36.

In summary, in vitro CD36 promotes the internalisation of HDL holo-particles and stimulates selective
CE uptake from HDL. A role of scavenger receptor CD36 for HDL metabolism is suggested.
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TIP47 AFFECTS TRIGLYCERIDE CONTENT IN MACROPHAGE FOAM CELLS
Insa Buers®, O. Hofnagel?, H. Robenek®
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Background: A characteristic of early atherosclerotic lesions is the accumulation of foam cells with
massive amounts of lipid droplets (LD). A LD consists of a core of neutral lipids surrounded by a
monolayer of phospholipids which contains a cell-type specific composition of LD associated proteins,
e.g. adipophilin and TIP47. They are implicated in lipid droplet formation but the precise function of
TIP47 is poorly defined. The aim of our study was to investigate how TIP47 influences macrophage
(M®) LD formation and composition.

Material and results: Freeze-fracture cytochemistry demonstrates that TIP47 is present in the
plasma membrane of THP-1 M® and is aggregated into clusters when the cells are incubated with
oleate. Confocal microscopy reveals that suppression of adipophilin leads to migration of TIP47 from
the cytoplasm to the lipid droplet surface, whereas suppression of TIP47 does not influence
adipophilin distribution. Cholesterol and triglyceride levels where determined using the GPO/PAP and
CHOD/PAP method. Suppression of TIP47 decreased triglyceride levels, whereas the increase of
TIP47 levels by expression of EGFP-TIP47 showed the opposite effect.

Conclusions: TIP47 is redistributed from the cytosol to LD in M® lacking adipophilin. Due to the high
sequence homology we propose comparable cholesterol and triglyceride binding properties of TIP47
and adipophilin. However, our results showed that the TIP47 protein levels directly correlate with
triglyceride levels. We propose that TIP47 may act as a lipid carrier protein and in this way
participates in conversion of M® into foam cells.
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NON-CHOLESTEROL STEROLS IN COMMON HYPERCHOLESTEROLEMIA AND FAMILIAL COMBINED HYPERLIPEMIA
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Objective: Human plasma contains amounts of lathosterol, a marker of cholesterol biosynthesis, and
plant sterols, sitosterol and campesterol, surrogate markers for cholesterol absorption. We
investigated the behaviour of these sterols in subjects with primary hyperlipemias.

Methods: We studied 91 hyperlipemic patients and 19 healthy controls. Hyperlipemic subjects had a
diagnosis of polygenic hypercholesterolemia (PH, n=53) or familial combined hyperlipemia (FCH,
n=38). Plasma sitosterol, campesterol and lathosterol were determined by gas chromatography
coupled to mass spectrometry with multiple selected ion monitoring. To correct for the effect of
plasma lipid levels, non-cholesterol sterol concentrations were adjusted for plasma cholesterol (102
pmol/mmol cholesterol).

Results: Lathosterol was higher in FCH (125161’102 pumol/mmol) than in PH or controls (95+67 and
88149, respectively, both p< 0.05). Campesterol was significantly lower in FCH (46158 "10°
pmol/mmol) than in PH or controls (79181 and 82+59). Sitosterol was significantly higher in PH than
in controls (13081 vs 95+37°10° pmol/mmol, p< 0.05). Lathosterol showed a direct relationship with
BMI, waist circumference and HOMA (r .297, .322, .196, respectively, p< .001) Campesterol and
sitosterol had direct relationships with HDL-cholesterol (r=0.39 and r=0.41, respectively). Multivariate
regression analysis showed female gender and sitosterol as independent predictors of HDL-C (b -230
and .246, p< .05).

Conclusions: FCH is characterized by increased cholesterol biosynthesis and reduction in
absorption; higher cholesterol absorption was found in polygenic hypercholesterolemia. Dietary
cholesterol influences HDL-C levels. Investigating cholesterol synthesis and absorption by dosing
non-cholesterol sterols is a promising approach to a better insight into the pathogenesis of
hyperlipemias.
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POTENTIAL ATHEROGENICITY OF POSTPRANDIAL LIPEMIA IN MIXED DYSLIPIDEMIA: THERAPEUTIC TARGET FOR
CETP INHIBITION
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Hypothesis: Lipid and cholesterol metabolism in the postprandial phase is associated with both
guantitative and qualitative remodelling of HDL particle subspecies that may influence their anti-
atherogenic functions in the reverse cholesterol transport pathway.

Methods and results: We evaluated the capacity of whole plasma or isolated HDL particles to
mediate cellular FC efflux, CETP-mediated CE transfer and selective hepatic CE uptake during the
postprandial phase in subjects displaying mixed dyslipidemia (n=16).

Results: Postprandial large HDL2 displayed an enhanced capacity to mediate FC efflux via both SR-
Bl- (+12%;p< 0.02) and ABCG1- (+31%;p< 0.008) dependent pathways in in vitro cell systems. In
addition, the capacity of whole postprandial plasma (4h and 8h postprandially) to mediate cellular FC
efflux via the ABCAl-dependent pathway was significantly increased (+19%; p< 0.0003).
Concomitantly, postprandial lipemia was associated with elevated endogenous CE transfer rates from
HDL2 to apoB-lipoproteins, and with attenuated capacity (-17%;p< 0.02) of total HDL to deliver CE to
hepatic cells (HepG2) in vitro.

Conclusion: Postprandially, cellular cholesterol efflux was preferentially enhanced through both SR-
Bl and ABCG1 pathways in mixed dyslipidemic subjects. Equally, CETP-mediated transfer of CE to
TRL particles was significantly elevated. Moreover hepatic uptake of HDL-CE via SR-BlI was
diminished. Considered together, these findings strongly suggest that postprandial changes in HDL
particle metabolism and function in mixed dyslipidemia may constitute a therapeutic target to
attenuate the pro-atherogenic features of postprandial lipemia in dyslipidemic subjects at high
cardiovascular risk. Clearly then, CETP inhibition may represent an efficacious strategy in this
metabolic context.
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EFFECTS OF HIGH DOSE STATIN ON THE HUMAN HEPATIC EXPRESSION OF GENES INVOLVED IN CARBOHYDRATE
AND TRIGLYCERIDE METABOLISM
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Background: Atorvastatin, an inhibitor of 3-hydroxy-3-methylglutaryl-coenzyme A (HMG-CoA)
reductase, the rate-limiting enzyme in cholesterol synthesis, lowers plasma cholesterol and
triglyceride (TG) levels in a dose-dependent manner. Here we aimed to investigate the molecular
mechanism(s) that results in lower TG in patients treated with 80 mg/d atorvastatin for four weeks.

Methods: Lipoprotein separation and plasma analysis of lipids, glucose, and insulin were performed.
Liver TG mass was determined in pooled samples. Hepatic gene expressions of several genes
involved in carbohydrate and TG metabolism were analysed.

Results: Atorvastatin lowered plasma levels of very low density lipoprotein (VLDL) TG (>40%, p<
0.05), low density lipoprotein (LDL) TG (N.S.) and liver TG mass compared to placebo. Except for
cholesterol changes, no other significant differences in plasma lipids, glucose, and insulin occurred.
However, atorvastatin reduced mRNA expressions of sterol regulatory element binding protein 1c
(SREBP1c) (>50%, p< 0.05), glucokinase (GK) (>75%, p< 0.05), angiopoietin-like protein 3
(ANGPTL3) (~30%, p< 0.01), and induced mRNA expressions of acetyl-coenzyme A carboxylase 1
(~45%, p< 0.05), and glucose-6-phosphatase (G6Pase) (~70%, p< 0.05) compared to placebo.

Conclusions: Reduced ANGPTL3 mRNA expression, following treatment with atorvastatin, may
contribute to reduced plasma levels of VLDL TG. The reduced liver TG mass together with decreased
hepatic SREBP1c and GK expressions and increased G6Pase expression suggests that treatment
with atorvastatin do not have negative effects on the insulin-sensitivity in humans. The reduced liver
TG mass by high dosage of atorvastatin may be important as a treatment option for fatty liver in
humans.
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ABC TRANSPORTERS-MEDIATED CHOLESTEROL EFFLUX FROM HUMAN MACROPHAGE FOAM CELLS IS IMPAIRED
IN AN ACIDIC EXTRACELLULAR ENVIRONMENT

Miriam Lee-Rueckert', J. Lappalainen’, H. Leinonen®, M. Jauhiainen?, P. Kovanen*
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In the deep microenvironments of advanced human atherosclerotic lesions, the intimal fluid becomes
acidic. We hypothesized that an acidic extracellular pH may disturb macrophage-lipoprotein
interactions, so compromising cholesterol efflux from these cells. *H-cholesterol efflux from human
monocyte-derived macrophage foam cells to various cholesterol acceptors was evaluated in culture
media of pH 5.5, 6.5, and 7.5. It appeared that the lower the pH, the more was cholesterol efflux
reduced, the reduction being strongest to lipid-free apoA-I and less so to HDL, or to plasma. Of note,
cholesterol efflux to apoA-lI and HDL, at neutral pH was also compromised from foam cells that had
been generated at acidic pH. Compatible with this observation, the gene expression of the membrane
proteins ABCA1 and ABCG1, which is typically up-regulated by incubation of macrophages with
acetyl-LDL in neutral medium, was progressively blocked at acidic pH. ApoE secretion from the foam
cells increased at pH 6.5 but was blocked at pH 5.5, so further reducing the cholesterol efflux
potential of these cells. In overall, the results revealed that cholesterol efflux is pH-dependent and,
moreover, demonstrated multiple mechanisms involved in the inhibitory effect induced by a low pH.
The present study discloses a novel effect of the extracellular pH which, by regulating cholesterol
efflux mediated by the ABC transporters from macrophage foam cells, may play a critical role in
acceleration of atherosclerosis in local areas where the intimal fluid becomes acidic.
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IDENTIFICATION OF COMPOUND HETEROZYGOUS DEFICIENCY WITH A NOVEL LARGE DELETION AND Y61X OF
THE LIPOPROTEIN LIPASE GENE IN JAPANESE SUBJECT
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Objectives: The early diagnosis of the LPL gene mutations is important for preventing the
development of hypertriglyceridemia (HTG) that is one of the defined components of metabolic
syndrome. In the Japanese, 24 LPL mutations resulting in non-functional LPL molecule have been
reported, in which 20 mutations were accumulated by us. Accumulation of these LPL mutations
makes it possible to establish an early diagnostic system of LPL gene mutations. Here we aimed to
furthermore identify novel LPL mutations from a subject with HTG.

Methods: A Japanese hypertriglyceridemic subject, #521 (one month, male; TG, 779 mg/dl, TC, 280
mg/dl) was examined. LPL activity and immunoreactive mass in postheparin plasma (PHP) were
measured with a selective immunoinactivation assay and MARKIT-M LPL ELISA kit (Dainippon
Sumitomo Pharma Co., Japan), respectively. LPL mutations were identified with PCR-SSCP, Invader,
Southern blot and DNA sequencing.

Results: Patient #521 showed extremely low levels of LPL mass (1.3 ng/ml) and activity (0.37
unit/h/ml) in PHP. The patient was compound heterozygous deficiency with a novel large deletion (a
54-kb containing 5' upper region and a part of intron 1 in the LPL gene; 53,918 bp from 7594420 to
7648337 in NT-030737.9) and a known nonsense mutation (Y61X) in exon 3 of the LPL gene. We
established a simple PCR method to detect this deletion mutation.

Conclusion: Establishment of a simple genetic analysis for the large deletion can promote efficiency
for the detection of its LPL gene mutation and may thereby contribute to treatment and prevention of
HTG in the Japanese.
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LDL RECEPTOR RELATED PROTEIN 1 (LRP1) IS NECESSARY FOR APOLIPOPROTEIN A5 (APOA5) MEDIATED
TRIGLYCERIDE REDUCTION
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Objective: ApoA5 is an important regulator of plasma triglyceride levels (TG) in mice and humans. It
was proposed that apoA5 activates lipoprotein lipase and thereby accelerates plasma TG hydrolysis.
Recent in vitro studies suggest that apoA5 may also mediate lipoprotein uptake by members of the
LDL receptor family. This study investigates apoA5 interactions with lipoprotein receptors in vivo.

Methods: The triglyceride-lowering effect of the human apoA5 transgene (A5tr) was investigated in
mice with LDL receptor deficiency (LDLR"') as well as mice without hepatic LDL receptor related
protein 1 (hepatic LRPl”') and respective littermate wildtype controls (hepatic LRPl*’*).

Results: In LDLR” mice apoA5 was able to decrease VLDL-TG by 46%. This effect was not
augmented by a fat gavage. In addition, apoA5 reduced atherosclerosis on this background on a
western type diet by 50% (en face aortic lesions: LDLR™: 3.2+1.5%; LDLR™/A5tr: 1.6+0.5%; p<
0.005). A similar TG-lowering effect of apoA5 was observed in hepatic LRP1"* mice (hLRP1™*:
106+29; hLRP1"*/A5tr: 69+26 mg/dl; p< 0.005). However, the absence of hepatic LRP1 abolished the
effect of the apoA5 transgene in the fasted state (hepatic LRP1": 110+20; hepatic LRP1"/A5tr:
10822 mg/dl) and under postprandial conditions. All VLDL-TG changes were accompanied by
corresponding changes in total TG and VLDL-C.

Conclusion: These data suggest that hepatic LRP1 plays a major role in the apoA5 mediated
reduction of plasma TG. Whether this effect is connected to changes in plasma TG hydrolysis, is not
clear.
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ACTIVE PHOSPHOLIPID TRANSFER PROTEIN (PLTP) REDUCES PROTHROMBIN ACTIVATION AND ATTENUATES
BLOOD COAGULATION
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Background and aim: Rupture of atherosclerotic plaque triggers primary haemostasis events, which
involve a cascade of proteolytic reactions resulting in the formation of thrombin and subsequent
fibrinogen to fibrin clot conversion. The aim of our study was to elucidate mechanisms that regulate
blood coagulation and to determine how PLTP and lipoproteins affect blood coagulation reactions.

Methods: Human apolipoproteins were used together with anionic phospholipids to generate
reconstituted lipoproteins, using a detergent solubilization-dialysis method. Blood coagulation was
studied by the activation of prothrombin by factor Xa in the presence of factor Va.

Results: The anionic phospholipids lost their procoagulant effect when vesicles were prepared in the
presence of apoA-I. The phospholipids of these particles were unable to support binding of factor Va,
while binding of prothrombin and factor Xa were efficient. PLTP was shown to efficiently mediate
transfer of phospholipids from liposomes to HDL and LDL and to neutralize the procoagulant effect of
anionic liposomes. The neutralizing activity was dependent on a catalytically active form of PLTP
while the low activity form of PLTP had no effect.

Conclusions: The catalytically active form of PLTP is required to attenuate blood coagulation. ApoA-I
was found to neutralize the procoagulant properties of anionic phospholipids by arranging the
phospholipids in surface areas that are too small to accommodate the prothrombinase complex. This
anionic phospholipid scavenger function may be an important mechanism to control the exposure of
anionic phospholipids to circulating blood and thereby prevent inappropriate stimulation of blood
coagulation.
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SUPPRESSION OF NUCLEAR FACTOR-KAPPAB ACTIVITY IN MACROPHAGES BY CHYLOMICRON REMNANTS:
MODULATION BY THE FATTY ACID COMPOSITION OF THE PARTICLES
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Chylomicron remnants (CMR) induce macrophage foam cell formation, an early event in
atherosclerosis. Inflammation also plays a part in atherogenesis and the transcription factor nuclear
factor-kB (NF-kB) has been implicated. In this study, the influence of the fatty acid composition of
CMR on the activity of NF-kB in macrophages was investigated using CMR-like particles (CRLPs)
enriched with SFA, MUFA, n-3/n-6 PUFA and macrophages derived from the human monocyte cell
line THP-1. Treatment with n-6 PUFA CRLP resulted in decreased NF-kB luciferase activity and NF-
kB activation (measured by DNA binding assay) which was associated with a down-regulation in the
expression of phospho-p65-NF-kB and phospho-lkBa (plkBa). This treatment also reduced secretion
of the inflammatory cytokines tumour necrosis factors a, interleukin-6 and monocyte chemoattractant
protein-1, which are under NF-kB transcriptional control, and mRNA expression of cyclooxygenase-2,
an NF-kB target gene. Further results, comparing CRLPs enriched in SFA, PUFA and MUFA clearly
showed that CRLPs enriched in PUFA had a markedly greater inhibitory effect on NF-kB binding to
DNA and the expression of phospho-p65-NF-kB and plkB. Lipid loading of macrophages with CRLPs
enriched in PUFA compared with MUFA or SFA also increased the subsequent rate of cholesterol
efflux, an effect which may be linked to the inhibition of NF-kB activity. These findings demonstrate
that CMR suppress NF-kB activity in macrophages, and that this effect is modulated by the fatty acid
composition of the particles. This down-regulation of inflammatory processes in macrophages may
represent a protective effect of CMR which is enhanced by dietary PUFA.
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NOVEL FORM OF SEVERE COMBINED HYPOLIPIDEMIA EXHIBITS A MUTATION IN THE MASTER REGULATOR OF
LIPID METABOLISM SREBP-1
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Objective: Alterations of lipid metabolism play a pivotal role in the development of atherosclerosis
and its complications, today's major mortality risks. The predominant regulators controlling
cholesterol- and fatty acids synthesis in liver are the sterol regulatory element binding proteins
(SREBPSs), a family of transcription factors that were formerly identified as cholesterol sensor for LDL-
receptor gene expression. Variation of gene structure in these genes might therefore indicate a
predisposition to develop complications like myocardial infarction and stroke.

Methods: We investigated 190 unrelated German subjects, including 69 subjects with LDL-
cholesterol < 55 mg/dl, for mutations in SREBF-1 and SREBF-2 genes by direct sequencing. The
impact on SREBP functionality was analyzed by protein biochemical analyses and promoter reporter
gene assays.

Results: A missense mutation in SREBF-1 (P111L) was identified in a subject with LDL-cholesterol <
5 mg/dl. Examination of the subject's family confirmed the mutation in two of three siblings. Detailed
clinical evaluation of these subjects disclose a novel form of primary combined hypolipidemia only in
SREBP-1a P111L carriers, characterized by low levels of apoB and apoAl containing lipoproteins,
low triglyceride, LDL-cholesterol and HDL-cholesterol levels. Functional analyses indicated that the
mutation abolishes phosphorylation of SREBP-1. As a consequence not only transcriptional activation
of classical target genes, i.e. LDL-receptor, HMG-CoA reductase, FAS, ABCA1, but also PCSK9 or
MTTP, was dramatically reduced.

Conclusions: Phosphorylation of SREBP-1, the master regulator of genes for central rate limiting
enzymes of cholesterol and lipid metabolism, appears to be a biological principle with clinical
implications.
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THE ROLE OF DYSLIPOPROTEINEMIA IN THE TREATMENT OF ISOLATED SYSTOLIC ARTERIAL HYPERTENSION
(ISAH) IN GERIATRIC PATIENTS
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The aim of the work is to estimate the effectiveness of the combined hypotensive and hypolipidemic
therapy with calcium antagonist “Norvasc” ( “Pfizer”, Germany, daily 5-10 mg) and “Zocor” (“Merck”,
Netherlands, daily 20 mg) in comparison to effectiveness of the isolated therapy with “Norvasc” in
geriatric patients with ISAH.

The results of the research and the treatment of 107 patients was used as the material for the given
work. All patients had undergone the clinical, biochemical, and echocardiographic examination before
the treatment and 3 and 6 months after it. Biochemical examination included T-C, LDL- C, VLDL- C,
HDL- C, TG.

The combined use of “Norvasc” and “Zocor” gives the stable clinical effect and normalization of the
lipid spectrum in 97,3% patients and provides the regression of the left ventricular hypertrophy (LVH)
in 54% cases with improvement of the parameters systolic and diastolic function after 3 and 6 month.
The isolated hypotensive therapy after 3 months of the treatment gives clinical effect in 67,8%
patients and provides the regression of LVH in 36,3% cases without normalization of the lipid
spectrum and the stable hypotensive effect after 6 months of the treatment.

The investigation showed, that combined use of “Norvasc” and “Zocor “gives the stable hypotensive
effect and regression of LVH with improvement of LV systolic and diastolic function, which is
especially important for geriatric patients.
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HYPERCHOLESTEROLEMIA (HC) ABROGATES THE BIPHASIC EFFECT OF ANGIOTENSIN Il (ANG Il) ON
ENDOGENOUS CHOLESTEROL SYNTHESIS IN HUMAN MONOCYTES

G. Féris®, Zsolt Sarang?, |. Seres®, G. Paragh*, Atherosclerosis

'First DeEt. of Medicine, Medical and Health Center, University of Debrecen, “Department of Biochemistry and Molecular
Biology, *First Dept of Medicine, “Medical and Health Science Center, University of Debrecen, Debrecen, Hungary

Objective: Ang Il the multifunctional hormone regulates cholesterol biosynthesis in human
monocytes. Our aim was to elucidate the concentration dependence of the Ang Il effect in monocytes
derived from control and HC patients, and their downstream signalling.

Methods: Control and HC monocytes stimulated with Ang 1l in the presence or absence of different
inhibitors.

Results: Our results are as follows: A concentration dependent biphasic effect could only be detected
in control monocytes whereas in cells from HC patients only elevated cholesterol synthesis was
found. The signal pathway of 10 nM Ang Il stimulation involves ca* signal, activation of PI3K, MAPK
and HMG CoA reductase. In the 500 nM Ang Il stimulated control monocytes the suppression of
cholesterol synthesis was dependent on the Ca®* signal, the H-7 sensitive cPKC and PI3K, whereas
in monocytes from HC pattients only PI3K was involved in increased cholesterol synthesis.

Conclusion: Based on our mRNA determinations in HepG2 cells, we conclude that Ang Il signalling
in control monocytes leads through PLC - Ca”" translocation - conventional PKC- SOCS3 pathway. In
contrast, in monocyes of HC patients is characterized by ca” influx, abrogation of H-7 sensitive
cPKC, and by PI3K- Ins(345)P3 dependent {PKC isoform - NFkB - HMG CoA reductase activation.
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ONSET OF CORONARY ARTERY DISEASE IN PATIENTS WITH AND WITHOUT FAMILIAL HYPERCHOLESTEROLEMIA
IN JAPAN

Atsushi Nohara®, J. Kobayashi', T. Noguchi®, H. Tada? C. Nakanishi®, M.-A. Kawashiri, A. Inazu®, M. Yamagishi?, H.
Mabuchi*

'Department of Lipidology, 2Department of Cardiovascular Medicine, ®Division of Health Sciences, Kanazawa University
Graduate School of Medical Science, Kanazawa, Japan

To date, not enough clinical data exist about the age of premature coronary artery disease (CAD) in
Japan. Familial hypercholesterolemia (FH) is the typical disease with premature CAD, and we
investigated the onset of CAD in Japanese patients with and without FH, before and after strong statin
had come to clinical use.

Methods: Consecutive 6730 hospital inpatients in the second department of internal medicine,
Kanazawa University Hospital, were analyzed from 1995 to 2005. (First strong statin, atorvastatin,
was released in 2000 in Japan.) CAD was defined as confirmed myocardial infarction, or significant
coronary stenosis in angiography.

Results: 571 cases (M/F = 421/150, Mean age = 66 + 11 years) were diagnosed as CAD, among
which 120 subjects (M/F=77/43, mean age = 63 + 13 years) were also diagnosed as heterozygous
FH. CAD onset was significantly earlier in FH patients than in non-FH patients (53 + 10 vs. 65 = 10
years, p< 0.0001), especially in male (49 + 10 vs. 64 + 10 years, p< 0.0001). This was not significant
in female. Onset age became higher after 2000, (60 = 11 vs. 67 + 10 years, p< 0.0001).

ROC curve analysis showed that CAD onset before 55 years was best to distinguish FH from non-FH
in male (sensitivity 0.857, specificity 0.773) with data before 2000.

Conclusion: Our data suggests that CAD before 55 years in male should be recognized as
premature CAD in Japan.
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METABOLIC BENEFITS OF LIFESTYLE MODIFICATIONS IN PATIENTS WITH METABOLIC SYNDROME
Konstantinos Gkogkos, C. Miggos, O. Siarkou, O. Nikitidou, E. Panara, T. Plougarlis, G. Pavlidis

2nd Internal Medicine Department, General Hospital “G. Papanikolaou”, Thessaloniki, Greece

Background and aims: The metabolic syndrome is defined by the presence of at least 3 of the
following 5 parameters:

fasting plasma glucose 2110 mg/dl,

serum triglycerides =150 mg/dl,

serum HDL cholesterol < 40 mg/dl in men and < 50 mg/dl in women,
blood pressure (BP) 2130/85 mmHg or on BP medication, and
waist circumference >102 cm in men and >88 cm in women.

arONE

The aim of the present study was to determine the influence of combined diet and exercise on the
metabolic profile of patients with metabolic syndrome.

Patients and method: We studied 110 hypertensive patients of an outpatient Hypertension office
with BMI 31+3.2 kg/cmz. The patients were prescribed a low-fat, hypocaloric diet and an exercise
program (30 min of aerobic exercise at least 4 times per week). They were clinically and biochemically
assessed at baseline, as well as 6 months after initiation of the study. During that period their
pharmacological treatment was not modified.

Results: Their weight reduction was 5-8 kg (10.7%) over the six-month period. We recorded
meanztsd systolic BP reduction of 10+1.4 mmHg. Regarding the serum lipid profile the following
changes were observed: reduction of total cholesterol on the order of 14%, LDL cholesterol by 7.5%
and triglycerides by 30%.

Conclusion: The weight reduction and the aerobic exercise had favorable effects on lipid metabolism
and the other metabolic parameters and can minimize atherosclerosis and cardiovascular disease
risks in patients with metabolic syndrome.
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UNFOLDED PROTEIN RESPONSE IN NONALCOHOLIC FATTY LIVER INDUCED BY HIGH FRUCTOSE DIET IN RATS
Hussein Osamah®, I. Shams? M. Shenkman®, K. Abu Gabal', S. Svalb”, A. Apotovski®, G. Lederkremer®

'Department of Internal Medicine, 2Research Wing, Ziv Medical Center, Safed, *Department of Cell Research and Immunology,
Tel Aviv University, Tel Aviv, “Deparment of Pathology, *Department of Psychiatry, Ziv Medical Center, Safed, Israel

Activation of unfolded protein response (UPR) has been implicated in the pathogenesis of insulin
resistance and diabetes. In nonalcoholic fatty liver (NAFL) and nonalcoholic steatohepatitis (NASH)
patients, elF2a phosphorylation is increased in the liver, with failure to activate downstream pathways.

The aim of the present study is investigate the UPR in early stages of experimental NAFL.

Methods: Sprague- Dawley rats were fed with chow diet (Chow group); high-cholesterol diet
(Chow+Chol group); Fructose- enriched diet (FED group); FED with high-cholesterol diet (FED+Chol
group). Livers tissue lysates were subjected to immunoblotting for protein analysis.

Results: CHOP is an important PERK-regulated UPR target gene that is considered as a
proapoptotic transcription factor. CHOP induces dephosphorylation of elF2a to maintain protein
synthesis during ER stress. A notable increase in CHOP expression was noticed in cholesterol-
enriched diet groups. Phospho-elF2a acts as a protein synthesis down-regulator by inhibiting the
translation of most mMRNAs. An increase in elF2a phosphorylation was observed in cholesterol-
enriched diet groups. ATF-6 is dissociated from BiP and it translocated to Golgi apparatus upon ER
stress, where it is cleaved, releasing the N-terminal cytosolic part of the protein. An approximately two
fold increase in N-terminal ATF-6 was observed when cholesterol was added either to FED or to chow
diet.

Conclusion: UPR system is activated in the early stages of NAFL development. elF2a
phosphorylation increased with downstream activation as measured by CHOP upon cholesterol
enrichment in the chow and FED groups. ATF-6 activation was also demonstrated but downstream
effect is yet to be determined.
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SERUM PARAOXONASE ACTIVITY AND ADIPOKINES IN RENAL TRANSPLANTED PATIENTS
Ildiké Seres?, L. Lcsey?, L. Szabd?, F. Sztanek?, L. Asztalos?, J. Padra®, G. Paragh*

'First Department of Medicine, Medical and Health Center, University of Debrecen, “Department of Surgery, University of
Debrecen, Debrecen, Hungary

Increased oxidative stress and inflammation are associated with atherosclerotic coronary disease in
renal transplanted patients. HDL-associated paraoxonase (PON1) can prevent LDL oxidation by
hydrolysing lipid peroxides in the lipoproteins, therefore it may protect against the development of
atherosclerosis. Our aim was to investigate the relationship between serum PON1 activity, renal
function, adiponectin, leptin and asymmetric dimethylarginine (ADMA) levels in renal transplanted
patients.

Methods: 78 renal transplanted patients and 53 healthy controls were included in the study. We
examined fasting serum creatinine, cystatin C, homocysteine, CRP, glucose and lipids. PON1 activity
was determined spectrophotometrically. Serum adiponectin, leptin and ADMA levels were measured
by ELISA.

Results: We devided our patients (n=78) into two groups according to BMI. Obese patients (BMI>30
kg/m2, n=16) had significantly higher CRP and glucose levels compared to malnourished patients
(BMI< 25 kg/m2, n=30). Serum homocystein concentration was elevated compared to control, but
similar in the patient groups. Serum ADMA and adiponectin levels were significantly higher in patient
groups compared to control (p< 0.001). There was significant difference in adiponectin concentration
between malnourished and obese transplanted patients (p< 0.05). Patients had significantly higher
leptin level compared to controls with similar BMI. PON1 activity was higher in patients than in
controls (p< 0.001). We found significant negative correlation between PON1 activity and CRP level
(p< 0.01). There were no correlations between PON1 and adiponectin or ADMA levels.

Conclusion: Decreased PONL1 activity and nutritional status with altered adipokine levels may be
additional factors contributing to premature atherosclerosis in renal transplanted patients.
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INCREASED PLASMA RESISTIN CONCENTRATIONS ARE ASSOCIATED WITH ATHEROGENIC SMALL, DENSE LOW-
DENSITY LIPOPROTEINS IN PATIENTS WITH TYPE-2 DIABETES

Manfredi Rizzo®, B. Amann-Vesti?, C. Zwimpfer®, G. Spinas®, K. Berneis®

'Division of Internal Medicine, University of Palermo, Palermo, Italy, “Division of Angiology, ®Division of Endocrinology, Diabetes
and Clinical Nutrition, University Hospital Zurich, Zurich, Switzerland

Background: Resistin was originally proposed in animal models as a link between obesity and insulin
resistance, but later studies in humans have shown a divergent role. Yet, resistin seems to be
involved in the development of atherosclerosis in humans by promoting the formation of foam cells;
further, its expression is induced by oxidized low-density lipoproteins (LDL) in human macrophages.

Methods: We assessed the relationships between resistin and markers of insulin resistance and
atherogenic dyslipidemia, including small, dense LDL, in subjects with type-2 diabetes (n= 31, age:
67+10 years, BMI: 28+3 kg/mz). Plasma resistin was assessed by ELISA and LDL size and
subclasses by non-denaturing gradient gel electrophoresis of whole plasma. Correlation analysis was
performed using the Spearman rank correlation method.

Results: No associations were found between resistin and age, BMI, waist and hip circumferences as
well as markers of insulin resistance, including fasting or postprandial glucose, insulin, HOMA and
HbAlc, with the exception of a significant association with C-peptid levels (r= +0.435, p< 0.05).
Further, no associations were found between resistin and plasma lipids or LDL size. Regarding LDL
subclasses, resistin was inversely associated with larger LDL-I (r= 0.414, p< 0.05) and positively with
smaller, denser LDL-IIl and -1V (r= +0.345, p=0.05, see Figure).
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Conclusion: These findings suggest that increased plasma resistin concentrations may be
associated with atherogenic small, dense LDL in subjects with type-2 diabetes. Yet, whether these
findings affect the atherogenic process and clinical end-points in this category of patients remains to
be determined by future prospective studies.
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MUTANT APO A-I (L178P) IDENTIFIED IN HDL FROM HETEROZYGOTES OF A FAMILY WITH ENDOTHELIAL
DYSFUNCTION AND INCREASED ARTERIAL WALL THICKNESS

Helen Karlsson', S. Sundberg®, J.H.M. Levels?, M. Turkina®, G. Daniel*, A. Chroni*, J.A. Kuivenhoven?, G.K. Hovingh?, A.G.
Holleboom?, M. Lindahl*

'Occupational and Environmental Medicine, Linkoping University, Linkoping, Sweden, Department of Vascular Medicine,
Academic Medical Centre, Amsterdam, The Netherlands, *Department of Cell Biology, Linkoping University, Linkoping,
Sweden, “Institute of Biology, National Center for Scientific Research, Demokritos, Athens, Greece

Heterozygosity for the novel L178P apo A-l1 mutation underlies reduced plasma HDL cholesterol/apo
A-l levels and is associated with increased risk of CAD. It is unclear whether the mutated apo A-l is
secreted into plasma and if the mutation is associated with altered protein profiles in HDL.

HDL and LDL/VLDL of 3 L178P heterozygotes and 3 matched controls was isolated by
ultracentrifugation and proteins were separated by two-dimensional gel electrophoresis. Apo A-lI was
analyzed after enzymatic (Glu C) cleavage by MALDI-TOF mass spectrometry (MS). Peptide
sequencing was performed by electrospray triple quadrupole MS/MS and nanoLC MS/MS. The HDL
antioxidant/anti-inflammatory properties were assayed by an in vitro fluorometric method.

Apo A-l peptide containing the L178P mutation, identified by peptide sequencing, was only found in
HDL from the heterozygotes The intensity of the mutant peptide was about 30 % of the wild type
peptide. Protein profiling showed less apo A-l, apo E and more alpha-1-glycoprotein in HDL and less
apo E, apo A-l and apo C-lll in LDL/VLDL in the heterozygotes than the controls. In addition,
heterozygotes had oxidized/proinflammatory HDL in contrast to control subjects.

Our results show that apo A-l1 L178P heterozygotes express the mutant apo A-l along with wild type
apo A-l, which may impact the atheroprotective functions attributed to HDL. In addition to lower HDL
cholesterol, this was associated with lower apo A-l and apo E levels in both HDL and LDL/VLDL and
oxidized/proinflammatory HDL. Taken together, these factors may contribute to the atherogenic profile
seen in this family.
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MORPHOLOGICAL AND FUNCTIONAL CHANGES IN LIVER MITOCHONDRIA OF RATS TREATED WITH HIGH
ATORVASTATIN DOSES AND HYPERCHOLESTEROLEMIC DIET

Juan Diaz-Zagoya®, |. Juarez-Rojop?, A.M. Zetina?, J. Ble-Castillo?, T. Ramén-Frias®, A. Rodriguez-Hernandez’

'Biochemistry, National University of Mexico, Mexico City, “Ciencias de la Salud, Universidad Juarez Autonoma de Tabasco,
Villahermosa, *Unidad Multidisciplinaria de Comalcalco, Universidad Juarez Autonoma de Tabasco, Comalcalco, Mexico

Atorvastatin (AT) has as main indication decreasing serum cholesterol levels by blocking mevalonate
synthesis. It can also decrease other intermediary products of this pathway as coenzyme Q10, a
lipidic electron transporter of the mitochondrial respiratory chain. We analyzed the effect of high daily
AT doses equivalent to 1.33 (AT1), 2.66 (AT2) and 5.32 (AT3) mg/Kg body weight, given orally during
30 days, on liver mitochondria from Wistar rats with a 2% cholesterol, 0.06% deoxycholate diet.
Animals with normal (CD) or hypercholesterolemic (HD) diets were used as controls. After sacrifice,
microscopic observation of liver slices dyed with three different techniques was done. Liver
mitochondria respiratory conditions and morphology were evaluated by an oxygen monitor and by
electron microscopy, respectively. AT treatment improved fatty liver and also produced a moderate
hyperglycemic effect, as well as body weight increase. The respiratory control was 2.9+0.10,
1.8+0.11, 2.6+0.05, 2.5+0.05 and 2.3+0.05 for CD, HD, AT1, AT2 and AT3, respectively. The
hypercholesterolemic diet produced a fatty liver with a fat gradient distribution from portal zone to
central vein, in addition, induced mitochondrial disruption with vesicle formation probably originated
from internal mitochondrial membrane. In conclusion, the mitochondrial damage diminished
progressively in AT1, AT2 and AT3 livers. Nevertheless, respiratory control decreased with high AT
doses.
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VERY HIGH INTAKE OF PLANT STANOL ESTERS. TIME FOR REVISION OF EFFICACY AND SAFETY?
Piia Simonen®, M. Hallikainen?, M. Nissinen®, T. Miettinen®, H. Gylling®

'Department of Medicine, University of Helsinki, Helsinki, “Department of Clinical Nutrition, University of Kuopio, Kuopio,
Finland

It is suggested in general that there is little additional cholesterol-lowering effect of plant stanols at
daily doses higher than 2-3 g. However, the efficacy and safety of plant stanol intake beyond 4 g/d is
unexplored.

We investigated the efficacy and safety of 8.8 g/d of plant stanols as esters (staest) for 10 weeks in a
randomized, double-blind, parallel study in mildly hypercholesterolemic subjects (staest, n=25,
controls, n=24). Serum and lipoprotein lipids, safety variables, carotenoids, fat-soluble vitamins, and
serum non-cholesterol sterols were assayed.

Staest was well tolerated, and safety variables were unchanged. Total and LDL cholesterol levels
were reduced by 13 and 17% from baseline, and by 12 and 17% from controls (P< 0.01 for all).
Synthesis marker lathosterol was increased by 28 %, while serum plant sterols decreased up to 63 %
compared with controls (P< 0.001 for both). Serum plant stanols increased compared with controls
(e.g. serum sitostanol during intervention, controls:16+1 pg/dL, staest: 37+ 2 ug/dL, P< 0.001), but
were normalized in 4 weeks. Staest reduced serum beta-carotene concentration and ratio to
cholesterol, but the end product, vitamin A level, was unchanged.

In conclusion, very large plant stanol intake was more effective than the presently recommended 2-3
g of plant stanols/d. Serum plant stanol levels remained at comparable low levels as in studies with
lower daily intake, and their quick normalization suggested that large intake of plant stanols might not
increase their systemic availability. Accordingly, plant stanol intake can safely be increased with
enhanced cholesterol lowering.
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IS CHOLESTEROL TEST STRIP A GOOD TOOL FOR CVD RISK SCREENING ?
Sylvie Mabille?, J.F. Cambier?, A. De Meester?, O. Marcovitch?, O. Descamps®

Centre de Recherche Médicale de Jolimont, 2Département de Cardiologie, Hopital de Jolimont, Haine Saint-Paul, Belgium

Introduction: CardioCheck is an alternative technique to measure lipid values from blood capillary
sample by test strip with the advantages of easy feasibility and quick results. We evaluated how such
lipid measurements correlate with those obtained by laboratory routine tests and how the non fasted
circumstances whereby patients visits the outpatient clinics affects these lipid levels.

Methods: Fifty-six patients hospitalized in various clinical units (mean age: 62 years; 42 men and 14
women) were examined for 2 dosages of lipid levels (TC, LDL, HDL and triglycerides) at 8HOO
(fasted) and at 14H0O0 (after lunch) by the two methods. These lipid levels were then compared for
their correlation by linear regression analysis.

Results: The correlations between lipid levels analysed by CardioCheck and by laboratory routine
test were rather weak (R2 varied from 0,46 to 0,69) with very low concordance specially for HDL-C,
LDL-C and triglycerides. The blood lipid levels measured by laboratory routine tests, were relatively
constant during the day (R2 of correlation varied from 0,90 to 0,93), except triglycerides (R2 = 0,65).

Conclusion: We conclude that lipid values obtained by CardioCheck are not really reliable for
cardiovascular risk evaluation or follow-up on lipid lowering therapy. In contrast, analyses of lipid
levels by laboratory routine tests could be performed at any time of the day rather than to delay the
analysis in order to have the patient fasted.
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ROSUVASTATIN PROMOTES ANTIOXIDANT EFFECT THROUGH NITRIC OXIDE PATHWAY AND REDUCES SERUM
LEVELS OF OXIDIZED-LDL/B2GPI COMPLEXES IN PATIENTS WITH DIABETES MELLITUS

Luis Lopez®, P. Ames?, J. Batuca®, . Garcia De La Torre*, K. Kojima®, E. Matsuura®

Corgenix, Inc, Broomfield, CO, USA, Rheumatology and Haematology, Airedale General Hospital, Steeton, UK,
®*pharmacology, New University of Lisbon, Lisbon, Portugal, “lmmunology and Rheumatology, Hospital General de Occidente,
Zapopan, Mexico, *Medical and Biological Laboratory Co, Ltd., Ina, ®Cell Chemistry, Okayama University Graduate School of
Medicine, Okayama, Japan

Introduction: In vivo lipid peroxidation promotes the oxidative modification of low-density lipoprotein
(oxLDL) and its binding to B2-glycoprotein | (B2GPI). OxLDL/B2GPI complexes have been implicated
in atherogenesis and associated with coronary artery disease and adverse cardiovascular outcomes.

Objective: Because diabetic (DM) patients present elevated titers of these complexes than age/sex
matched controls, we evaluated whether Rosuvastatin suppressed the formation of oxLDL/B2GPI
complexes and if antioxidant mechanism(s) were involved.

Results: One-hundred eleven DM patients (80F/31M), mean age 54.7+11.0 years, and mean disease
duration of 7.7+6.7years were studied. Seventy-six patients received 10 mg of Rosuvastatin daily for 6
weeks and 35 patients that received no Rosuvastatin were used as controls. The mean serum level of
oxLDL/B2GPI decreased 33.7% in DM patients after Rosuvastatin treatment (0.8010.49 to
0.53+0.36units/mL, p< 0.001) compared to a 9.5% variation (0.84+0.62 to 0.76%0.79units/mL,
p=0.573) in controls. Rosuvastatin also lowered mean cholesterol (24.7%, p< 0.001), LDL (36.6%)
and triglyceride (27.9%) levels. Rosuvastatin-induced reduction of oxLDL/B2GPI complexes was
independent of the lipid-lowering effect. Male DM patients had significantly higher baseline
oxLDL/B2GPI (0.95+0.52units/mL) than female patients (0.71+0.35units/mL, p=0.008). The correlation
of baseline oxLDL/B2GPI serum levels with triglycerides was r=0.325, p=< 0.001, total cholesterol
r=0.207, p=0.03, and CRP r=0.196, p=0.039. Serum activity of HDL-associated PON remained
unchanged while ADMA, NO2 and NO3 significantly decreased after Rosuvastatin treatment.

Conclusion: Rosuvastatin significantly decreased serum levels of oxLDL/B2GPI complexes
suggesting an antioxidant activity. Measuring oxLDL/B2GPI complexes may be a useful modifiable
marker in the serologic assessment of atherosclerotic vascular disease in DM.
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INFLUENCE OF FENOFIBRATE, SIMVASTATIN AND/OR EZETIMIBE ON CORRELATION OF LDL AND NON-HDL
CHOLESTEROL WITH APOLIPOPROTEIN B IN MIXED DYSLIPIDEMIC PATIENTS

M Farnier®, W. Taggart’, Q. Dong? A. Shah? P. Brudi®

Point Medical Rond Point de la Nationmedical, Dijon, France, 2Merck & Co., Inc., Rahway, *Merck & Co., Inc., Whitehouse
Station, NJ, USA

Correlations between LDL-cholesterol(LDL-C), non-HDL cholesterol(n-HDL-C) and apolipoprotein
B(apoB) change after statin therapy in hypercholesterolemic patients. This post-hoc analysis studied
the correlations between these parameters in patients with mixed dyslipidemia before and after
receiving lipid lowering treatment. Data from 2 randomized double-blind studies with 1112 patients
with mixed dyslipidemia receiving treatment [ezetimibe 10mg(E), ezetimibe/simvastatin 10/20mg(E/S),
fenofibrate 160mg(F), or ezetimibe/simvastatin/fenofibrate 10/20/160mg(E/S/F)] were pooled. Simple
linear regression (SLR) analyses were performed at baseline and after 12 weeks of therapy in the
pooled population and by baseline triglyceride (TG) levels (< 2.8 and >=2.8mmol/L). Both LDL-C and
n-HDL-C are closely correlated with levels of apoB at baseline, and correlations improved after
treatment. Using the fitted SLR model, the average LDL-C and n-HDL-C levels corresponding to an
apoB of 0.9g/L were calculated (Table). For TG >=2.8mmol/L, the corresponding LDL-C was generally
lower than for TG < 2.8mmol/L, except for fenofibrate. These mean data suggest that to achieve a
level of apoB < 0.9¢/L in patients with mixed dyslipidemia, treatment goals should be more aggressive
with LDL-C targets around 2.1-2.3 mmol/L and for non-HDL-C about 2.8mmol/L in these high risk
patients.

Baseline Results after 12 weeks of treatment (mmol/L)
apoB=0.9g/L | n=1092 F n=362 E n=175 E/F n=175 | E/Sn=179 |E/S/F n=179
LDL-C = 2.64 2.72 2.31 2.46 2.07 2.25
non-HDLC = 3.54* 3.03 2.98 2.90 2.69 2.72

n: number of patients with paired obervations;*n=1093
[Table]
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EFFECT OF PUFA N-3 ON LDL SUBFRACTIONS AND SOME NOVEL RISK FACTORS FOR ISCHEMIC HEART DISEASE
Magdalena Dusejovska, M. Vecka, M. Zeman, E. Tvrzicka, J. Kodydkova, L. Vavrova, A. Zak

4th Department of Internal Medicine, Charles University in Prague, 1st Faculty of Medicine, Prague, Czech Republic

Background: Polyunsaturated fatty acids of n-3 family (PUFA n-3) are used in primary and
secondary prevention of ischemic heart disease (IHD) due to their pleiotropic beneficial effects. Aim of
study was to investigate the effect of PUFA n-3 on some novel risk factors for IHD (LDL subfractions,
Lp(a), oxidative stress, homocysteine).

Patients and methods: We enrolled 36 persons in statin group (24M/12F) and 24 untreated
probands (15M/9F) into the study. Some patients had isolated/mixed hypertriacylglycerolemia (TAG >
1.7 mmol/l). After 6 week of placebo period (mainly oleic acid), the patients were supplemented with
3g/day of PUFA n-3. Plasma lipoproteins were separated by ultracentrifugation; LDL subfractions
were analyzed by Lipoprint LDL System (Quantimetrix).

Results: After PUFA n-3 period, all patients had lower concentrations of plasma and VLDL
triacylglycerols, total homocystein, conjugated dienes in LDL and increased concentration of HDL-C.
In subgroup of hyper Lp(a) (> 0.25 g/l) individuals, we observed decrease in Lp(a). Concentrations of
small dense LDL (sdLDL) were not changed; however, in those with higher content of sdLDL, we
observed decreased content of cholesterol in sdLDL. These changes were accompanied with higher
activity of paraoxonase-1 and lower activity of glutathion-reductase.

Conclusion: Beneficial effect of PUFA n-3 on metabolic risk factors for IHD include modulation of
oxidative stress, the decrease in plasma triacylglycerols, Lp(a) and total homocysteine as well as rise
in HDL-C. The effect on sdLDL is more pronounced in persons with pathologic values.

Study was supported by the Research Project MSM 0021620820
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LOW HDL-APO Al CLEARANCE ASSOCIATED TO INCREASED HDL3A AND HDL3B CHOLESTEROL PLASMA
CONCENTRATIONS IN NEW ZEALAND RABBITS WITH PARTIAL NEPHRECTOMY

Oscar Perez-Mendez?, P. Toledo-Ibelles®, M. Franco?

*Molecular Biology, 2Nephrology, Instituto Nacional de Cardiologia, Mexico City, Mexico

Background and aim: The renal tubule is the main catabolic site for HDL-apoAl. Moreover, it has
been suggested that small HDL are rapidly catabolized. This study aims to establish whether the
reduction of functional renal mass induces a selective accumulation of small HDL particles.

Methods: New Zealand White rabbits underwent a chirurgical nephretomization of the left kidney and
50% reduction of the functional mass of the right kidney by arterial coarctation. HDL-apo Al was
labeled with **°- and its clearance was monitored in plasma during 72h. HDL subclasses were
separated by PAGE in native conditions. The size distribution was determined by enzymatic
cholesterol staining of the electrophoresis gels followed by densitometric analysis. The absolute
cholesterol concentrations of HDL subclasses were estimated using the relative percentage and the
HDL-cholesterol plasma concentration.

Results: Creatinine in nephrectomized rabbits increased about 50% in 4 weeks after the chirurgical
intervention without proteinurie. Plasma HDL-cholesterol drastically increased (75%) associated to a
140% increase of the cholesteryl esters plasma concentrations of the HDL3a and HDL3b. HDL-apo Al
clearance was lower at the first phase of the dye-away curve. In nephrectomized rabbits, HDL2b, 2a
and 3a subclasses were cleared slower than in sham animals up to 12h after the injection of the
radiolabeled HDL.

Conclusions: The reduction of renal functional mass induced an HDL-cholesterol increase with a
selective accumulation of cholesteryl esters in HDL3a and 3b as a result of an impaired apo Al
clearance. These results should be interpreted by considering an intravascular inter-conversion of
HDL subclasses.



Poster Session

EZETIMIBE WITH OR WITHOUT SIMVASTATIN INCREASES SMALL DENSE LOW-DENSITY LIPOPROTEINS IN
HEALTHY MEN - A RANDOMIZED TRIAL

I. Gouni-Berthold®, M. Rizzo? Heiner K. Berthold®, G. Spinas®, W. Krone, K. Berneis*
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Objective: To determine the effects of ezetimibe alone, simvastatin alone, and of the combination of
both drugs on small dense LDL, assessed by gradient gel electrophoresis.

Methods: Monocenter randomized parallel 3-group open-label study in 72 healthy men with a
baseline LDL cholesterol concentration of 111 + 30 mg/dL. Interventions: 14-day treatment with
ezetimibe (10 mg/day, n = 24), simvastatin (40 mg/day, n = 24) or their combination (n = 24). Blood
was drawn before and after the treatment period. Main outcome measures: Generalized estimating
equations were used to assess the influence of drug therapy on LDL subfraction distribution,
controlling for within-subject patterns (clustering). The analyses were adjusted for age, BMI, and
baseline concentrations of LDL cholesterol and triglycerides.

Results: Ezetimibe alone or in combination with simvastatin changed LDL subfractions towards a
more pro-atherogenic profile (fully adjusted Wald chi square test). It increased small dense LDL
proportions (LDL-IVA +14.2%, P = .0216 and +28.5%, P = .0002; LDL-IVB +16.7%, P = .0392 and
+14.3%, P = .44, alone and in combination with simvastatin, respectively). Larger, more buoyant LDL-
| were significantly decreased by ezetimibe and the combination (-13.9%, P < .0001 and -7.3%, P =
.0743, respectively). Simvastatin monotherapy decreased LDL-IVB (-16.7%, P = < .0001) and had
only minor effects on LDL-I (-4.6%, P = .002). None of the treatments had an effect on LDL particle
size.

Conclusions: In healthy men, treatment with ezetimibe, alone or in combination with simvastatin, is
associated with the development of a pro-atherogenic LDL subfraction profile.
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A RANDOMIZED COMPARISON OF ROSUVASTATIN PLUS EZETIMIBE VERSUS SIMVASTATIN PLUS EZETIMIBE:
RESULTS OF THE GRAVITY STUDY

Christie M. Ballantyne®, R. Schiebinger?, V. Cain? on behalf of the GRAVITY Study Investigators

'Centre for Cardiovascular Disease Prevention, Baylor College of Medicine and Methodist DeBakey Heart and Vascular
Center, Houston, TX, *AstraZeneca, Wilmington, DE, USA

Background: Combination therapy may be required in high-risk patients to achieve target LDL-C
levels. GRAVITY (NCT00525824 Gauging the lipid effects of RosuvAstatin plus ezetimibe Versus
simvastatin plus ezetimibe TherapY), evaluated efficacy of rosuvastatin (R)10 or 20mg +ezetimibe
(E)10mg vs simvastatin (S)40 or 80mg+E10mg in patients with raised LDL-C (130-220mg/dL),
triglyceride < 400mg/dL and CHD (or CHD risk equivalent).

Methods: Patients underwent a 6-week dietary lead-in and lipid-lowering medication washout, before
6 weeks of R10mg, R20mg, S40mg, or S80mg monotherapy. E10mg was subsequently added to
each regimen for 6 weeks. Primary endpoint in this open-label study was percentage LDL-C change
from baseline to week 12.

Results: R20mg+E10mg significantly reduced LDL-C, triglyceride, non-HDL-C, and Apo-B compared
with S40mg+E10mg or S80mg+E10mg. More patients achieved LDL-C goals of < 100mg/dL and <
70mg/dL with R20mg+E10mg than with S40mg+E10mg or S80mg+E10mg, and of < 100mg/dL with
R10mg+E10mg than with S40mg+E10mg. Except for one myopathy case (S80mg monotherapy), all
treatments were well-tolerated.

% of patients

Mean % change from baseline achieving LDL-C P values
goals
Non- <100 <70
LDL-C HDL-C HDL-C TG Apo-B mg/dL | mg/dL
"p<0.05 vs
R10mg+E10mg | * ) t _ * ) * * S40mg+E10mg;
(N=210) 59.7 54.7 6.4 28.9 46.1 93.3 67.1 75<0.001 vs
S40mg+E10mg;
"p<0.05 vs
S40mg+E10mg;
19<0.001 vs
R20mg+E1OMQ | ., 1§ | g ofs t 2c 018 |49 518 1t ts  |S40mg+E10mg;
(N=204) 63.5 58.9 7.5 35.0 49.5 95.6 77.0 £0<0.05 vs
S80mg+E10mg;
$p<0.001 vs
S80mg+E10mg
S40mg+E10mg
(N=199) -55.2 -49.9 3.9 -23.0 -42.0 87.4 55.3
S80mg+E10mg
(N=201) -57.4 |-52.4 |43 -25.8 |-442  |88.6 67.7
[Table 1]

Conclusion: R20mg+E10mg produced greater improvements in lipid parameters and allowed more
patients to achieve LDL-C goals, than S40mg+E10mg or S80mg+E10mg. R10mg+E10mg was more
effective and more patients achieved LDL-C < 100mg/dL than S40mg+E10mg.
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SUBGROUP ANALYSES FROM UK INPRACTICE STUDY: ACHIEVEMENT OF LDL-C LEVELS WITH THREE DIFFERENT
DRUG STRATEGIES AFTER FAILURE OF SIMVASTATIN 40MG

P. Harvey', T. Mccormack?, R. Gaunt®, Azhar Ahmad®, S. Griffiths®, P. Robinson®

The Crouch Oak Family Practice, Addlestone, *Whitby Group Practice, Whitby, >Rowden Medical Practice, Chippenham,
“Schering-Plough, Welwyn Garden City, >MSD, Hoddesdon, UK

Background: Primary efficacy results from the INPRACTICE* study involving 786 high-risk CVD
patients in 34 UK primary care centres showed that in patients treated with simvastatin (S) 40mg who
were not at an LDL-C target of < 2mmol/l , adding ezetimibe (E) to S 40mg significantly improved
attainment of this target, compared with switching to atorvastatin (A) 40mg or to rosuvastatin (R) 5-
10mg (69% v 34% v 14% respectively, p< 0.001 for E+S v A and v R). We performed pre specified
subgroup analysis of the primary efficacy endpoint based on age, diabetes status, baseline LDL-C
values and rosuvastatin starting dose (administered in accordance with the UK SPC), and a post-hoc
subgroup analysis based on CVD prevention status.

Results: Results for subgroups analysis based on age, diabetes status, baseline LDL-C values,
rosuvastatin dose requirement, and CVD prevention status were consistent with the overall study
results; more patients achieved LDL-C< 2mmol/l with E+S than with A or R alone. The differences
were more marked in the subgroup of patients with baseline LDL-C 22.5mmol/l, with the % achieving
LDL-C < 2mmol/l being 54%, 18% and 5% respectively (p< 0.001 for E+S v A and v R).

Conclusion: Adding E to S 40mg significantly improved several lipid parameters and attainment of
LDL-C < 2mmol/l, compared with switching to A 40mg or to R 5-10mg in the pre specified and post-
hoc subgroup analyses of the INPRACTICE study.

*Presented at ESC 2009
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INVERSE RELATIONSHIP BETWEEN HDL-C RAISING AND HSCRP REDUCTION IN OLDER PATIENTS TREATED WITH
LIPID-LOWERING THERAPY IN THE VYTELD STUDY

W. Brown®, J Foody?, F. Zieve®, C. Jones-Burton®, Q. Dong”, J. Tomassini®, A. Shah*, A. Tershakovec®

*Emory University School of Medicine, Atlanta, GA, ?Brigham and Women's Hospital, Boston, MA, *McGuire VA Medical
Center, Richmond, VA, *“Merck & Co., Inc, Rahway, NJ, *Merck & Co., Inc, North Wales, PA, USA

Background: This exploratory analysis assessed associations between hsCRP and lipid factors in
older (>65yrs) patients with moderately-high/high CVD risk, treated with ezetimibe/simvastatin(E/S) or
atorvastatin(A).

Methods: Post-hoc analysis of randomized, double-blind 12-wk study. Correlations assessed in 1054
patients with baseline and 12-wk hsCRP <10mg/L, pooled across doses of E/S(10/20,10/40mg) and
A(10,20,40mg), and pooled E/S+A treatments.

Results: Correlations between baseline levels of hsCRP with LDL-C, non-HDL-C and ApoB were
weak and non-significant in the E/S, A and pooled E/S+A groups. After 12-wks of treatment,
correlations were significantly higher in all groups. In contrast, HDL-C was negatively and significantly
correlated with hsCRP in the A and pooled E/S+A groups at baseline and all groups at 12-wks.
Associations between changes in hsCRP and these lipid factors were low but significant for pooled
E/S+A, and also for LDL-C and non-HDL-C in the A group and HDL-C in the E/S and A groups.

Conclusions: Relationships between hsCRP and lipid factors were weak at baseline and
strengthened somewhat post-treatment in older patients. HDL-C was negatively and consistently
correlated with baseline and 12-wk hsCRP levels, and with therapy-induced HDL-C and hsCRP
changes.

Spearman
Correlation Baseline levels 12 week levels Changes at 12 weeks
Coefficients

Relationship | Pooled | Pooled | Pooled | Pooled | Pooled | Pooled | Pooled | Pooled | Pooled

hsCRP and E/S A E/S+A E/S A E/S+A E/S A E/S+A
LDL-C 0.018 | -0.067 | -0.034 | 0.154% | 0.102+ | 0.1108 | 0.061 | 0.082t+ | 0.078t
HDL-C -0.091 |-0.110f% |-0.1038 |-0.128% |-0.1338§ |-0.1328 |-0.1668 |-0.092t1 |-0.1178§
non-HDL-C | 0.051 | -0.004 | 0.018 | 0.1858 | 0.1388 | 0.1388 | 0.094 | 0.078f | 0.085%
ApoB 0.072 | -0.001 | 0.029 | 0.1778 | 0.122f | 0.133§8 | 0.092 0.077 | 0.083%

Tp<0.05, £p<0.01, §p<0.001 for baseline levels, wk 12 levels and/or change at 12 wks; Pooled
E/S=ezetimibe/simvastatin 10/20 and 10/40 mg (n=419 for paired endpoints); Pooled A=atorvastatin
10, 20, 40 mg (n 2627 for paired endpoints); pooled E/S+A (n 21046 for paired endpoints)

[Spearman Correlation Coefficients]
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HDL CHOLESTEROL RESPONSE TO GROWTH HORMONE REPLACEMENT IS ASSOCIATED WITH COMMON CETP
GENE VARIATION (-629C>A) AND MODIFIED BY GLUCOCORTICOID TREATMENT

Robin Dullaart!, G. van den Berg", A. van der Knaap®, J. Dijck-Brouwer?, G. Dallinga-Thie®, P. Zelissen?, W. Sluiter*, A. van
Beek'

*Endocrinology, Laboratory Center, University of Groningen, Groningen, Laboratory of Experimental Vascular Medicine,
University of Amsterdam, Amsterdam, “Endocrinology, University of Utrecht, Utrecht, The Netherlands

Objective: Growth hormone (GH) replacement lowers total cholesterol and low density lipoprotein
cholesterol (LDL-C) in GH deficient adults, but effects on HDL cholesterol (HDL-C) are variable. GH
and glucocorticoids both decrease cholesteryl ester transfer protein (CETP) activity, which is
important in HDL metabolism. We determined the extent to which the changes in HDL-C in response
to GH replacement are predicted by the -629C>A CETP promoter polymorphism, and questioned
whether this association is modified by concomitant glucocorticoid treatment.

Design and methods: 91 GH deficient adults (63 receiving glucocorticoids) were genotyped for the -
629 CETP C>A polymorphism. Fasting serum lipids were measured before and after 1.2 + 0.4 years
of GH treatment (Genotropin, Pfizer Inc.).

Results: In the whole group, total cholesterol and LDL-C decreased (P< 0.05) after GH treatment, but
the changes in HDL-C were not significant. In CC carriers receiving glucocorticoids (n=19), HDL-C
rose by 0.15 = 0.25 mmol/l (P=0.02; P< 0.03 from unchanged HDL-C in -629 AA+CA carriers on
glucocorticoids and from CC homozygotes not receiving glucocorticoids). Multivariate regression
analysis showed that individual changes in HDL-C were predicted by the CETP polymorphism (CC vs.
AA+CC, P=0.006) in glucocorticoid users, independently of baseline HDL-C and other variables
including ApolipoproteinE4 carrier status; an opposite association with the CETP polymorphism was
found in patients not receiving glucocorticoids (P=0.053).

Conclusions: We suggest a common CETP variant -glucocorticoid treatment interaction concerning
the effect of GH replacement on HDL-C. This may explain some of the reported variation in the HDL-
C response to GH.
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HIGH DENSITY LIPOPROTEIN AND CHOLESTEROL EFFLUX IN PATIENTS WITH TYPE 2 DIABETES
Hong Chang Tan', E.S. Tai?, D. Sviridov®, P. Nestel®, C.L.W. Ng*, Y.H.L. Teo®, M. Lu®, E. Chan®, D.C.H. Wai*

'Department of Endocrinology, Singapore General Hospital, 2Department of Medicine, National University of Singapore,
Singapore, Singapore, *Baker IDI Heart & Diabetes Institute, Melbourne, VIC, Australia, “Physiotherapy, Singapore General
Hospital, *Office of Research, Singapore Helath Services, *National University of Singapore, Singapore, Singapore

Objectives: To investigate the roles of high density lipoproteins(HDL) particle size and number on the
ability of HDL in patients with type 2 diabetes to support cholesterol efflux from macrophages.

Methods: 45 patients were recruited from the Diabetes Centre in Singapore General Hospital.
Lipoprotein molecular profile was studied by nuclear magnetic spectroscopy(NMR). Cholesterol efflux
was expressed as percentage efflux of H3-cholesterol in lipid laden THP-1 macrophages incubated
with patients’ serum depleted of lipoprotein B to provide an HDL-enriched acceptor medium.
Correlation analyses were then performed.

Results: Small HDL particles comprised 71% of the total HDL particles. HDL concentration(HDL-C)
showed an inverse correlation with Body mass index(BMI)(r=-0.309,p=0.039), waist hip ratio(r=-
0.357,p=0.016) and triglyceride levels(r=-0.3,p=0.45). While BMI also had an inverse correlation with
large HDL(r=-0.318,p=0.033) and medium HDL particles(r=-0.008,p=0.957), this trends towards
positive with small HDL particles(0.145,p=0.341). Increasing HDL-C and ApoA-I was associated with
an increasing number of large, but not medium or small HDL particles. Percentage cholesterol efflux
showed a positive correlation with HDL-C(r=0.27,p=0.07) and total HDL particle
concentration(r=0.283,p=0.63) that did not reach statistical significance. In comparison, although
efflux also correlated positively with large HDL particles(r=0.15,p=0.33) and significantly with medium
HDL particles(r=0.327,p=0.03), this trend towards an inverse association with small HDL particles(r=-
0.066,p=0.67).

Conclusion: Our data suggest that patients with type 2 diabetes have a preponderance of small HDL
particles. In these patients, particle number, ApoA-I concentration and HDL-C do not adequately
capture the ability of HDL to promote cholesterol efflux since small particles which are poor effectors
of cholesterol efflux predominate.
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OPTIMIZED ASPIRIN DOSING REGIMEN FOR REDUCTION OF NIACIN-INDUCED FLUSHING
Cynthia Sundell*, C. Keyserling", H. Klepp®, R. Goldwater?, R. Scott*
Cerenis Therapeutics, Labege, France, 2PAREXEL Early Phase Unit, Baltimore, MD, USA

Herein we report two clinical studies that evaluate the ability of simulated slow release aspirin (ASA)
when administered for sufficient times before and after niacin (NA) to decrease NA-induced flushing.
The first study, in 30 subjects, assessed the ability of 4 days of ASA pre-dosing with 81 mg in the AM
and 162 mg in the PM, followed by ASA 20 mg/hr for 12 hrs with 500 mg of immediate-release NA at
6hrs. The ASA regimen reduced the maximal severity of flushing (MSF) by 53% (p=0.002) versus
placebo. The second study, in 54 subjects, evaluated two ASA dosing regimens (A) and (B) versus
placebo for their ability to inhibit flushing associated with a single 2g dose of extended-release (ER)
NA. (A): 3 days of pre-dosing with 240 mg of ASA in the PM, followed by ASA 30 mg/hr for 8hrs with
ER-NA at 4hrs; (B): no ASA pre-dosing and 10 mg/hr ASA for 6hrs with ER-NA at 6hrs. (A) reduced
the MSF compared to placebo by 37% (p=0.0003) whereas (B) had no significant effect. (A) also
reduced the MSF compared to (B) by 29% (p=0.013). (A) decreased the Number of Flushing
Episodes by 27% (p=0.015) compared with placebo whereas (B) had no significant effect. (A)
decreased the Duration of Flushing (DUF) by 42% (p=0.0004) compared to placebo, whereas (B) had
no significant effect. (A) also reduced the DUF by 34% compared to (B) (p=0.005). These data
demonstrate that the timing and duration of ASA exposure is critical in inhibiting flushing.
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THE EFFECTS OF OMEGA-3-POLYUNSATURATED FATTY ACIDS AND ATORVASTATIN ON FATTY ACID STATUS OF
BLOOD IN PATIENTS WITH DYSLIPIDEMIA

Albert Galyavich, L. Salakhova

Faculty Therapy and Cardiology, Kazan State Medical University, Kazan, Russia

Objectives: The aim of the study were to examine effects of polyunsaturated fatty acids (n-3-PUFA)
and atorvastatin on blood levels of fatty acids in patients with coronary heart disease (CHD).

Methods: 28 patients, 18 men and 12 women, 59.5+7.6 years of age received 1.0 g n-3 PUFA per
day for 4 weeks. 20 pts, 9 men 1 11 women, 58.2+6.6 years of age received 10 mg atorvastatin daily
for 12 weeks. The lipid profile including total cholesterol (TC), low-density lipoprotein cholesterol (LDL-
C) and triglycerides (TG) was assessed by conventional method. Circulating fatty acids in a capillary
blood were assessed by gas chromatography before and after 4 weeks of treatment with both of
drugs. The levels of TC, LDL-C and TG did not differ between groups statistically.

Results: After treatment with atorvastatin level of arachidonate was increased by 41% (from 5.7 £
0.8% of total fatty acids to 8.4 + 1.1, p < 0.01). There were no significant changes for the main fatty
acids concentrations including n-3 PUFA. Level of linoleic acid was tended to decrease (from 21.94 +
540 to 19.17 + 3.77, p < 0.099). Treatment with n-3-PUFA leads to increase in levels of
eicosapentaenoic acid (EPA) from 3.00+1.93% to 4.52+2.45%, p=0.015 and docosahexaenoic acid
(DHA) from 0.76+0.29% to 0.93+0.31%, p=0.007 and decline in concentration of saturated fatty acids
(from 49.61+3.23% to 48.28+1.81%, p=0.043) particularly palmitic acid (from 34.86+3.78% to
32.96+1.95%, p=0.004).

Conclusions: N-3-PUFA increased the levels of EPA and DHA, atorvastatin increased only
arachidonic acid concentration.
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CHOLESTERYL ESTER TRANSFER PROTEIN AND MORTALITY IN PATIENTS UNDERGOING CORONARY
ANGIOGRAPHY

Philipp Eller®, A. Ritsch', H. Scharnagl?, I. Tancevski', K. Duwensee®, E. Demetz*, A. Sandhofer, B. Boehm?®, B. Winkelmann*,
J. Patsch', W. Marz®

YInnsbruck Medical University, Innsbruck, *Medical University Graz, Graz, Austria, *University Hospital UIm, Ulm, “Cardiology
Group, Frankfurt-Sachsenhausen, *Synlab Center of Laboratory Diagnostics, Heidelberg, Germany

Background: The role of cholesteryl ester transfer protein (CETP) in the development of
atherosclerosis is still open to debate. In the ILLUMINATE trial, inhibition of CETP led to increased
high-density lipoprotein levels but increased the risk of cardiovascular mortality and morbidity. Here,
we present a prospective observational study of patients referred to coronary angiography where
CETP plasma levels were related to mortality and morbidity.

Methods: CETP concentration was determined in 3256 participants of the Ludwigshafen Risk and
Cardiovascular Health study who were referred to coronary angiography at baseline between 1997
and 2000. Median follow-up time was 7.75 years. Primary and secondary endpoints were all-cause
and cardiovascular mortality, respectively.

Results: CETP levels were higher in women and lower in smokers, in diabetic patients, and in
patients with unstable coronary artery disease, respectively. In addition, CETP levels were correlated
negatively with high-sensitivity C-reactive protein and IL-6. The age and sex-adjusted hazard ratios for
death in the lowest CETP quartile was 1.37 (1.10-1.17, p=0.004) compared to patients in the highest
CETP quartile. CETP retained prognostic value after further adjustment for classical cardiovascular
risk factors, medication and diabetes mellitus with a hazard ratio of 1.33 (1.07-1.65, p=0.011) in the
lowest CETP quartile.

Conclusions: We interpret our data to suggest that low endogenous CETP plasma levels per se are
associated with increased all-cause and cardiovascular mortality questioning the concept of
pharmacological CETP inhibition.
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CETP EXPRESSION REVERSES THE RECONSTITUTED HDL-INDUCED INCREASE IN VLDL
Yanan Wang?, J. F.P. Berbée', J.A. Kuivenhoven?, J. W.A. Smit}, L. M. Havekes™**, J. A. Romijn’, P. C.N. Rensen*

'Department of Endocrinology and Metabolic Diseases, Leiden University Medical Center (LUMC), Leiden, 2Dept. of Vascular
Medicine, AMC, Amsterdam, *Cardiology, LUMC, “TNO-Biosciences, Leiden, The Netherlands

Introduction: Studies in mice indicated that rHDL infusion adversely affect VLDL levels, but this
effect is less apparent in humans. This discrepancy may be explained by the fact that humans, in
contrast to mice, express the cholesteryl ester transfer protein (CETP).

Aims: To investigate the role of CETP in the effects of rHDL on VLDL metabolism by using APOE*3-
Leiden (E3L) and E3L.CETP mice.

Methods: Female E3L and E3L.CETP mice were fed a Western-type diet for 3 weeks. Subsequently,
E3L and E3L.CETP mice received a single intravenous injection of rHDL or vehicle. Blood was drawn
before and 1, 8, 24, 48 and 72 hours after injection.

Results: At 1 h after injection, rHDL significantly increased plasma cholesterol (C) in both E3L
(+63%) and E3L.CETP mice (+28%) via increasing VLDL-C and HDL-C in E3L mice and HDL-C only
in E3L.CETP mice. rHDL increased plasma triglycerides (TG) in E3L mice (+89%), but not in
E3L.CETP mice, explained by competition of rHDL with VLDL for LPL-mediated TG hydrolysis. At 24
h after injection, plasma cholesterol in E3L mice treated with rHDL was still significantly higher than
vehicle (+33%), whereas decreased in E3L.CETP mice (-27%). In E3L mice, rHDL strongly increased
TG (+67%), explained by increasing hepatic VLDL-TG production. In contrast, rHDL didnot affect TG
in E3L.CETP mice, because of rapid remodelling of newly synthesized VLDL by CETP.

Conclusions: CETP protects against the rHDL-induced increase in VLDL. We anticipate that
treatment of cardiovascular disease by rHDL shouldnot be combined with concomitant CETP
inhibition.
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HEPATIC LOW DENSITY LIPOPROTEIN RECEPTOR-RELATED PROTEIN 1 (LRP1) INCREASES CHYLOMICRON
REMNANT UPTAKE BY TWO MECHANISMS

Alexander Laatsch, U. Beisiegel, J. Heeren

University Medical Center Hamburg-Eppendorf, Hamburg, Germany

Objective: The low density lipoprotein receptor-related protein 1 (LRP1) binds to apolipoprotein E
(apoE) and internalises postprandial chylomicron remnants (CR). We showed previously that insulin
has an impact on the postprandial lipid metabolism, as it leads to a translocation of LRP1 into the
plasma membrane. This translocation promotes the uptake of apoE containing CR primarily into the
liver. In case of a lipid-rich meal, the plasma apoE pool may not be sufficient to mediate the uptake of
all CR. As we could demonstrate earlier, the HDL-bound apoE plasma pool can be refilled through the
recycling of apoE from hepatocytes. We now investigated whether this HDL-induced recycling
process is facilitated via LRP1.

Methods: Experiments were carried out in HEK293 wild-type cells with and without transfection of
human full-length LRP1 or siRNA knockdown of LRP1. The recycling rate of apoE from CR/apoE was
determined using fluorescent and radioactive labels. Additionally, confocal live-imaging and
microscopy of fixed samples were performed.

Results: After induction with HDL, recycling of apoE from LRP1 containing endosomes was
observed. The overall recycling rate was reduced in LRP1-knockdown cells. In these cells with
reduced LRP1 levels, especially the HDL-inducible fraction of the recycling process was impaired.

Conclusions: Additionally to the insulin-dependent LRP1 translocation, which enhances the uptake
rate for CR, LRP1 is responsible for HDL-induced recycling of apoE. This specific recycling route is
different from the basal apoE efflux mechanism. Together with the insulin-dependent, enhanced
uptake, LRP1 ensures a high postprandial apoE turnover facilitating the efficient clearance of CR.
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DEFECTIVE TG CATABOLISM AND SUBSTRATE OXIDATION IN MICE LACKING CGI-58 IN OXIDATIVE TISSUES
Kathrin Anna Zierler, D. Jaeger, N.M. Pollak, R. Zechner, G. Haemmerle

Institute for Molecular Biosciences, Karl Franzens University, Graz, Austria

Triglycerides (TG) are the major energy fuel in mammals. The mobilization of adipose and non-
adipose tissue TG stores is catalyzed by lipases. Defects in this process can be associated with the
development of metabolic disorders like obesity, type Il diabetes, hepatosteatosis and myopathy.
Since adipose triglyceride lipase (ATGL) plays a key role in the mobilization of cellular TG stores,
mutations in the ATGL gene provoke multiple TG accumulation in mice and humans. Furthermore, it
has been shown that ATGL TG hydrolysis is increased by the presence of comparative gene
identification-58 (CGI-58). Human mutations of the CGI-58 gene are known to cause Chanarin
Dorfman Syndrome (CDS), a rare disease characterized by systemic TG accumulation,
hepatosteatosis, myopathy and ichthyosis.

In this study, we focused on the role of CGI-58 in lipid metabolism in non-adipose tissue. Since CDS
patients suffer from hepatosteatosis and myopathy, we generated mice lacking CGI-58 specifically
either in the liver or in muscle to elucidate the role of this protein in highly oxidative tissues. The
hepatocyte-specific loss of CGI-58 causes an excessive TG accumulation in the liver due to impaired
TG hydrolysis as well as reduced fatty acid oxidation. Mice lacking CGI-58 specifically in cardiac and
skeletal muscle show drastically increased lipid content in the heart leading to a severe myopathy.
Interestingly, plasma TG and free fatty acid levels are only slightly altered in both mouse lines. Taken
together, our findings demonstrate the importance of CGI-58 in energy metabolism in oxidative
tissues.
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REVERSE CHOLESTEROL TRANSPORT IS NOT INFLUENCED BY HDL COMPOSITION OR THE REDUCED
MACROPHAGE ABCG-1 EXPRESSION IN CHRONIC KIDNEY DISEASE RATS

J.T. Machado, R.S. Pinto, G. Castilho, A. Machado-Lima, L.S. Okuda, R.T. Iborra, J.C. Rocha, A.B. Carreiro, E.R.
Nakandakare, S. Catanozi, Marisa Passarelli

Lipids Laboratory (LIM10), Faculty of Medical Sciences of the University of Sao Paulo, Sao Paulo, Brazil

Objectives: Atherosclerosis is prevalent in chronic kidney disease (CKD) and associated with
disturbances in the reverse cholesterol transport. In CKD rats we analyzed the HDL composition and
its ability to remove cell cholesterol as well as the macrophage ABCG-1 expression.

Methods: Plasma urea, creatinine, total cholesterol (TC), triglycerides (TG) and glucose and urinary
protein excretion (UPE) were determined before and 60 days after CKD induction by 5/6 nephrectomy
in male Wistar rats (n=18) and in control sham operated animals (C;n =8). Plasma anti-
carboxymethyllysine (anti-CML) was determined by ELISA. To determine the cell cholesterol efflux
rate **C-cholesterol and LDL-enriched macrophage were incubated along time with HDL (50 pug/mL)
from C or CKD rats. Macrophage ABCG-1 expression was determined by immunoblot. Comparisons
between groups were done by Student's t test.

Results: TC, TG, urea and UPE increased after 60 days in CKD rats. The anti-CML levels were
similar CKD and C rats. HDL contents of total protein, phospholipids, TC and TG enhanced in CKD
compared to C. In spite of an 11% reduction in the ABCG-1 expression in the CKD-macrophages (p=
0,0003) no differences were found in the HDL-mediated “*C-cholesterol macrophage efflux rate
between C and CKD.

Conclusion: In CKD rats in spite of a reduced macrophage ABCG-1 expression and of an altered
HDL composition the ability of the latter to remove cell cholesterol is not modified.

Funding: FAPESP, Brazil
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DIETARY MILK PHOSPHOLIPID IMPROVES DIET-INDUCED HEPATIC STEATOSIS IN MICE BY REDUCING INTESTINAL
CHOLESTEROL ABSORPTION

A. Kamili*, E. Wat®, S. Tandy", W.S.R. Chung’, A. Brown?, M. Rowney?, Jeffrey S Cohn®

*Nutrition and Metabolism Group, Heart Research Institute, Sydney, NSW, *Murray Goulburn Nutritionals Ltd, Melbourne, VIC,
Australia

Introduction: Work in our laboratory has shown that dietary milk phospholipid (PL) can reduce
hyperlipidemia, hepatomegaly and hepatosteatosis in high-fat-fed mice. Reduction in liver triglyceride
was associated with a decrease in the expression of liver fatty acid synthesis genes. The mechanism
for the cholesterol-lowering action of milk PL has not been elucidated.

Objective: To determine whether milk PL can reduce intestinal cholesterol absorption.

Design: Male C57BL/6 mice were fed a high-fat (HF) diet (21% butterfat, 0.15% cholesterol) with or
without supplementation of 2.5% (wt/wt) milk PL (n = 10 per group). After 2 weeks, animals were
given [“C] cholesterol by intragastric gavage. Intestinal cholesterol uptake was determined by
measuring radioactivity in both liver and faeces. Organs were collected for lipid and gene expression
analysis.

Result: Dietary PL-supplementation resulted in a significant decrease in hepatic accumulation of
intestinally-derived cholesterol (33%, P < 0.01). Faecal cholesterol output was increased by 35% in
PL-supplemented group compared to the high-fat-fed only group (P < 0.01). These changes were
associated with increased expression of ABCG5 and ABCGS8 in the intestine. The expression of
NPC1L1 was not reduced by milk PL supplementation.

Conclusion: The cholesterol-lowering action of milk PL is associated with a significant reduction in
intestinal cholesterol uptake and an increased level of faecal cholesterol output. These data suggest
that milk PL can exert a primary effect on cholesterol metabolism at the intestinal level.
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LIPOPROTEIN(A) ACCELERATES ATHEROSCLEROSIS IN UREMIC MICE
Tanja Xenia Pedersen®?, S.P. McCormick®, S. Tsimikas®, S. Bro®, L.B. Nielsen'?

'Dept. of Biomedical Sciences, University of Copenhagen, *Dept. of Clinical Biochemistry, Rigshospitalet, Copenhagen
University Hospital, Copenhagen, Denmark, *Dept. of Biochemistry, University of Otago, Otago, New Zealand, *Division of
Cardiovascular Diseases, University of California, San Diego, CA, USA, *Dept. of Nephrology, Rigshospitalet, Copenhagen
University Hospital, Copenhagen, Denmark

Background: Uremic patients have markedly elevated risk of cardiovascular disease and plasma
lipoprotein(a) [Lp(a)] is increased in uremic patients. Lp(a) is a subfraction of apolipoproteinB-100
(apoB) containing lipoproteins, where apolipoprotein (a) (apo(a)) is bound to apoB by a disulfide bond.
Lp(a) binds oxidized phospholipids (OxPL) and uremia causes increased formation of OxPL. Thus,
Lp(a) may be particularly atherogenic in a uremic setting and we therefore investigated whether
transgenic (Tg) expression of human Lp(a) increases atherosclerosis in uremic mice.

Methods: Moderate uremia was induced by 5/6 nephrectomy in Tg mice with expression of human
apo(a) (n=19), human apoB-100 (n=18), or human apo(a)+human apoB [Lp(a)] (n=20) and in
littermate wildtype (wt) controls (n=15). The uremic mice received a high-fat diet without cholic acid
and aortic atherosclerosis was examined 35 weeks later.

Results: LDL-cholesterol was modestly increased to the same extent in apoB-Tg and Lp(a)-Tg mice
but normal in apo(a)-Tg and wt mice. Uremia did not result in increased apo(a) or Lp(a) levels. The
mean atherosclerotic plaque area in the aortic root was increased 1.8-fold in apo(a)-Tg (p=0.025) and
3.3-fold (p=0.0001) in Lp(a)-Tg mice compared with apoB-Tg and wt mice. EO6-detectable OxPL
were associated with both apo(a) and Lp(a) particles.

Conclusion: Uremia in apo(a)-Tg and Lp(a)-Tg mice expressing a relatively small apo(a) isoform
does not result in increased apo(a) or Lp(a) levels. However, apo(a)-Tg and Lp(a)-Tg uremic mice
develop increased atherosclerosis compared to apoB and wt mice. OxPL on apo(a) and Lp(a) may
contribute to the increased atherogenic potential of these mice.
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FENOFIBRATE TREATMENT MODULATES GENE EXPRESSION ACTIVITY IN PERIPHERAL BLOOD MONOCYTES OF
HEALTHY VOLUNTEERS

Christelle Foucher', A. Menicacci', S. Vachenc?, B. Gerstmayer?, G. Henrion*, U. Janssen?, D. Wilbraham?, K. Le Malicot?, J.-
C. Ansquer*

Solvay Pharmaceuticals, Daix, France, *Miltenyi Biotec GmbH, Bergisch Gladbach, Germany, *Quintiles Limited, London, UK

Objective: The effect of fenofibrate treatment on changes of gene expression in peripheral blood
monocytes of healthy subjects was evaluated in a monocentric, open label study.

Methods: Twenty six subjects were treated for 6 weeks with fenofibrate treatment (145 mg/day).
CD14+ monocytes were isolated from peripheral blood using a standardized automated
immunomagnetic cell separation (autoMACS™ Pro Separator) for microarray analysis using Agilent
Whole Human Genome Oligo Microarrays 4x44K (one color), before and after 1 and 6 weeks of
treatment. The microarray image files were processed with the Agilent Feature Extraction Software.
Differentially expressed genes (DEG) were analyzed using the Rosetta Resolver gene expression
data analysis system. A global effect of the treatment was determined using a 2-way ANOVA
considering subjects and visits, adjusted by using the Benjamini-Hochberg false-discovery rate
method. Pairwise comparisons of DEG between study visits were performed using Newman-Keuls
test. A significant effect of the treatment on the genes was concluded for p < 0.01.

Results: Out of the 7349 sequences referring to 4949 DEG identified with Ingenuity Pathway
Analysis, 147 were significantly regulated by fenofibrate. After 1 and 6 weeks of treatment, 54 and 20
DEG were significantly regulated by fenofibrate. Some of these DEG are genes involved in
inflammatory, adhesion or lipid metabolism pathways.

Conclusions: Differential gene expression in monocytes was observed early after fenofibrate
treatment in healthy subjects. Functional analysis is needed to identify significant biological functions
and pathways modulated by fenofibrate.
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NON HIGH-DENSITY LIPOPROTEIN CHOLESTEROL IS BETTER PREDICTOR FOR CORONARY RISK, AND IS USEFUL
TO EVALUATE THE EFFICACY OF STATIN THERAPY

Kyoichi Mizuno®, H. Nakamura®, MEGA Study Group
Nippon Medical School, 2Mitsukoshi Health and Welfare Foundation, Tokyo, Japan

Aims: To assess the predictability of LDL and HDL related parameters for coronary risk and efficacy
of statin therapy using MEGA Study data.

Methods: In the MEGA Study, the 7,832 patients were randomized to diet or diet plus pravastatin and
followed up more than 5-years. The 3,966 patients in the diet group were divided into quartiles based
on baseline LDL, LDL/HDL ratio, and NHDL level. The coronary risk for each quartile was compared.
Further, to compare the predictability, the C-statistics (weighted averaged area under the curves)
estimated by the time-dependent ROC curves were estimated. In addition, relationship between on-
treatment lipid parameter and coronary risk was also evaluated.

Results: The hazard ratios (HR) for CHD based on the LDL level were 0.93, 1.75, 1.52 in quartile 2,
3, and 4, respectively, compared to quartile 1 (p=0.12). For the LDL/HDL ratio and NHDL, the HR
were 1.98, 3.16, and 3.09 (p=0.015), and 1.43, 2.48, 2.75, respectively (p=0.013). The C-statistics
were 75.1, 75.6, and 75.7% for LDL, LDL-C/HDL, and NHDL, respectively, indicating that NHDL can
predict future CHD more accurately than the other parameters. The HR for NHDL against the diet
group for CHD in the diet plus pravastatin group were 0.95 in tertile 1 (160.9-232.2 mg/dL), 0.57 in
tertile 2 (145.2-160.8 mg/dL), and 0.59 in tertile 3 (73.6-145.1 mg/dL).

Conclusion: NHDL is a better predictor for future CHD, and an on-treatment NHDL target level of
less than 160 mg/dL is appropriate in a population with a 10-year coronary risk < 5%.
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THE “BEYOND CHOLESTEROL-LOWERING ACTIVITY” OF PRAVASTATIN. ANALYSIS OF THREE OVERLAPPING
DOSE GROUPS

Haruo Nakamura®, K. Mizuno?, MEGA Study Group
*Mitsukoshi Health and Welfare Foundation, “Nippon Medical School, Tokyo, Japan

Objective: To assess the “beyond cholesterol-lowering activity” of pravastatin, post hoc analysis was
performed of the results of the primary prevention trial among Japanese with mild or moderate
hypercholesterolemia (MEGA Study).

Methods: Of the 7,832 patients randomized to diet alone or diet with pravastatin (10-20 mg/day,
average 8.3 mg/day), we analyzed data of 4,845 patients whose on-treatment LDL-C was between
125-164 mg/dL. Patients were classified into 3 groups, diet alone, low-dose pravastatin (< 8.3
mg/day) and high-dose pravastatin (>8.3 mg/day). Average lipid levels and incidence of
cardiovascular events were compared between the 3 groups by Cox proportional hazard model.

Results: In the 3 groups, patients who had a cardiovascular event during follow-up had relatively high
levels of blood pressure, triglycerides, non-HDL-C, and relatively low HDL-C; a high proportion had
diabetes. The CHD event rate was reduced by 32% (p=0.34) in the low-dose group and by 11%
(p=0.68) in the high-dose group compared to the diet alone group. The stroke event rate was reduced
by 87% (p=0.046) and 30% (p=0.30) respectively in the low- and high-dose groups. All cardiovascular
events were reduced by 47% (p=0.059) in low-dose group and 32% (p=0.22) in high-dose group.

Mortality was increased by 47% (p=0.19) in low-dose group and was reduced by 63% (p=0.007) in
high-dose group.

Conclusion: Pravastatin has an effect beyond lowering cholesterol as shown by the reduction in CHD
events, strokes, and all cardiovascular events, even at the low-dose. To prevent fatal events, the
higher dose may be more effective.
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EFFICACY OF EZETIMIBE ADDED TO ATORVASTATIN VS. UPTITRATION OF ATORVASTATIN IN SUBGROUPS OF
PATIENTS 65-74 YEARS AND 275 YEARS OLD

Ori Ben-Yehuda®, N. Wenger?, C. Constance®, F. Zieve*, J. Lin®, M. Hanson®, A. Shah®, C. Jones-Burton®, A. Tershakovec®

'UCSD Medical Center, San Diego, CA, “School of Medicine, Emory Univesity, Atlanta, GA, USA, *Hopital Maisonneuve-
Rosemont Recherche Clinique/Polyclinique, Montreal, QC, Canada, “McGuire VA Medical Center, Richmond, VA, *Merck &
Co., Inc., North Wales, PA, USA

Introduction: Few studies have focused on the efficacy of lipid-lowering therapies in older patients.

Methods: Patients 265 years with and without atherosclerotic vascular disease not at LDL-C< 70 or <
100mg/dL, respectively, were randomized to ezetimibe 10mg (E) added to atorvastatin (A)10mg for 12
weeks vs uptitration to A20mg for 6 weeks followed by A40mg for another 6 weeks. Percent change
in LDL-C and % patients achieving prespecified LDL-C level after 6 and 12 weeks of A+E vs
uptitration of A was assessed in patients 65-74 years (n=812) and 275 years (n=218).

Results: After 6 wks, A+E produced greater favorable changes in most lipids vs uptitration of A to
20mg in both age groups. After uptitration to A40mg for 6 weeks, A+E produced greater favorable
changes in most lipids in the younger age group, and numerically greater changes in the older age
group. A significantly greater proportion of patients achieved LDL-C targets with A+E vs A in both age
groups at 6 wks (65-74 yrs: 53% vs 22%; 275 yrs: 55% vs 34%) and in patients 65-74 years at 12
weeks (51% vs. 35%), but not in those =75 years (A+E: 45% vs A40: 56%) at 12 weeks. Both
treatments were generally well-tolerated.
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