
abstract



AbSTRACT

40

SHoulD We CoNSIDeR FAmIlIAl 
ComBINeD HYPeRlIPIDemIA  
IN PeDIATRICS?

F. Abello, P. Agliero, O. Guardamagna
Dipartimento di Scienze della Sanità pubblica e Pediatriche, 
Università di Torino. Torino. Italia
E-mail: progetto.child@unito.it

Background. Familial combined hyperlipidemia (FCH) is a 
common lipid disorder characterized by increased plasma total 
cholesterol, triglyceride, and apolipoprotein B-100 (ApoB) lev-
els. Diagnostic critical points include age onset presentation and 
phenotype variability, as the lack of a specific marker. Aim of this 
study was to ascertain whether FCH expression can be consid-
ered since childhood.
methods. Children (n. 676, 10.9±3.9 yrs mean±SD) showing dys-
lipidemia were screened for primary disorders and submitted 
to dietary Step I regimen, under a nutritionist counceling for at 
least 3 months, then reevaluated. Lipoprotein profile was detected 
by standard method, ApoB and ApoA1 by Immunoturbidimetric 
method (Olympus analyzer), Apolipoprotein E (ApoE) genotype 
by PCR plus reverse dot-blot (ApoE Strip Assay ITA, Vienna Lab). 
A three generations genealogical tree including lipoprotein pat-
tern, clinical symptoms related to cardiovascular disorders and 
therapy was constructed to provide an definite kindred history. 
Criteria to consider FCH included familial phenotype IIA,IIB, IV 
and its intrafamilial variability. Cardiovascular disorder (CVD) was 
evaluated as a possible related but not critical condition.
Results. Children (n. 134 [73M/61F], age 10.7±3.5 yrs, BMI 
20.0±3.8 mean ±SD) from 108 kindreds resulted affected by TC 
218 ±34.5, Tg 118.5±76.7, HDL-C 53±12.7, LDL-C 140.9±29.9, ApoB 
101±19.0, ApoA1 135±21.5 mg/Dl mean±SD levels. Apolipoprotein 
ε number of patients and its percentage allele distribution was: ε 3 
ε 3=64(62.1%), ε 3 ε 4=33(32%), ε 4 ε 4=3(2.9%), ε 3 ε 2=2(2%), ε 2 ε 
4=1(1%). CAD and Premature CAD were detected in 82/108 (76%) 
and 54/108 (50%) respectively.
Conclusions. Children showing primary dyslipidemia should be 
considered for FCH diagnosis when lipid levels exceed the 95th 
percentile, age and sex related when the family hystory is sug-
gestive. This condition appears furthermore related to increased 
ApoB levels and to higher prevalence of ε 4 allele when compared 
to normal population ones. These observation suggest to take in 
account the children phenotype as an additional parameter when a 
kindred FCH diagnosis is taken in account.

A mulTITARgeTeD INHIBITIoN oF 
THe ATHeRoSCleRoTIC PRoCeSS BY 
FuRoXAN-BASeD ANTIPRolIFeRATIVe 
AND ANTIoXIDANT HYBRIDS: A STuDY oN 
SmooTH muSCle Cell PRolIFeRATIoN
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Atherosclerosis is a multifactorial disease, in which oxidation, NO 
and smooth muscle cell (SMC) proliferation play essential roles.
To control different steps of the pathology, we synthesized NO-

donor molecules (furoxans), that NO-dependently relax rat aorta 
strips and we joined them with antioxidants or bisphosphonates 
(farnesylpyrophosphate synthase inhibitors), for the generation of 
NO-donor/antioxidant or NO-donor/antiproliferative hybrids. All 
these molecules inhibited SMC proliferation (with different poten-
cies), unlike their parent antioxidant compounds (phenols, vitamin 
E/C, carnosine, edaravone, melatonine). Since part of this effect 
is due to the furoxan moiety, to understand its molecular basis, we 
blocked the position 4 of the furoxan ring by a phenyl group and 
we found that the inhibition of proliferation and vasodilation paral-
leled with the electron-attractor capacity of the group in 3 (R). Ex-
tending the study to by 3-Ph-4-R furoxans (interchanged groups in 
3 and 4) and to their related furazans (unable to release NO), 4-Ph-
3-R furoxans were the most potent inhibitors of SMC proliferation. 
Furazans were not effective, suggesting that the opening of the 
ring is essential for the inhibition of cell growth. Since our data 
support that this antiproliferative effect may not directly be NO-
dependent, we are a) performing in vitro experiments coadminis-
trating furoxans and PTIO (a NO scavenger) on SMC proliferation, 
b) trying to identify, by different proteomic approaches, S-nitrosyl-
ated cellular protein(s) involved in proliferative processes affected 
by furoxans, as shown by Williams et al. (2009) regarding the 
effect of furoxans on thioredoxin glutathione reductase, in Schis-
tosomas. Based on these results and after the comprehension of 
the mechanism of action, we think that furoxans could be suitable 
NO-donor moieties to be coupled with antioxidants or other drugs 
affecting different aspects of the atherosclerotic process. In case, 
the effectiveness of these hybrids will be then validated in animal 
models. 
Project supported by the PRIN grant 2009K4NFZ4.

SImVASTATIN ATTeNuATeS PulmoNARY 
FIBRoSIS IN A muRINe moDel 
oF SYSTemIC SCleRoSIS
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Background/Purpose. Simvastatin is best known for its antili-
pidemic action due to its inhibition of 3-hydroxy-3-methylglutaryl 
CoenzymeA (HMG CoA) reductase. Inhibition of biological pre-
cursors in this pathway also enables pleiotrophic immunomodula-
tory and anti-inflammatory capabilities. The antifibrotic effect of 
simvastatin has been shown in human lung fibroblasts. This study 
aimed to measure the effect of simvastatin in development of fibro-
sis in a murine model of systemic sclerosis. 
methods. Systemic sclerosis (SSc) was induced in BALB/c mice 
by daily subcutaneous injections of HOCl for 6 weeks reproducing 
the Cochin oxidant stress model of SSc. Mice (n=24) were random-
ized in three arms: HOCl (n=10), HOCl plus simvastatin (n=9) and 
vehicle alone (n=5). Statin treatment was initiated 30 minutes after 
HOCl subcutaneous injection and continued daily for the 6 weeks. 
Skin and lung fibrosis were evaluated by histological methods. The 
severity of lung fibrosis was assessed using the Ashcroft score, 
while dermal thickness was measured in histological samples. 
Results. Injections of HOCl induced cutaneous and lung fibrosis 
in BALB/c mice as demonstrated by routine histological analysis. 
Simvastatin treatment both reduced skin thickness (p<0.001) and 
attenuated the histopathological change of HOCl-induced pulmo-
nary fibrosis (p<0.001) 
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Conclusion. Simvastatin reduces the development of pulmonary 
fibrosis potentially modulating adverse lung parenchymal remod-
eling as shown by the reduced deposition of collagen in alveolar 
septae in this murine model. Simvastatin also reduces skin thick-
ness in the model. 
The histological evidence from these experiments suggests that, 
given the low 1 per million death rate from statin prescriptions 
and the high morbidity and mortality of SSc pulmonary disease, 
consideration of human trials is warranted to determine the poten-
tial safety and efficacy of simvastatin for treatment of pulmonary 
fibrosis. 

SImVASTATIN TReATmeNT 
DoWNRegulATeS PulmoNARY 
eXPReSSIoN oF VASCulAR eNDoTHelIAl 
gRoWTH FACToR IN A muRINe moDel 
oF SYSTemIC SCleRoSIS

G. Bagnato, A. Bitto, G. Pizzino, N. Irrera, A. Sardo, D. Sangari, 
M. Cinquegrani, W. Roberts, F. Squadrito, D. Altavilla, 
G.F. Bagnato, A. Saitta
Università degli Studi di Messina, AOU G. Martino
E-mail: gianbagnato@gmail.com 

Background/Purpose. Systemic sclerosis (SSc) is character-
ized by autoimmunity, widespread microangiopathy, and fibrosis, 
Vascular endothelial growth factor (VEGF) is the primary inducer 
and key mediator of angiogenesis; serum levels of the angiogenic 
factor VEGF are significantly elevated in patients with SSc and cor-
relate with the severity of pulmonary hypertension 
methods. SSc was induced in BALB/c mice by daily subcutane-
ous injections of HOCl for 6 weeks reproducing the Cochin oxi-
dant stress model of SSc. Mice (n=24) were randomized in three 
arms: HOCl (n=10), HOCl plus simvastatin (n=9) and vehicle alone 
(n=5). Simvastatin treatment was initiated 30 minutes after HOCl 
subcutaneous injection and continued daily for the 6 weeks. Lung 
concentrations of VEGF and ERK (extracellular signal-regulated 
kinase) were analyzed by western blot analyses. 
Results. Pulmonary VEGF expression is reduced by simvastatin 
treatment compared to HOCl group (p<0.001). Levels of extracellu-
lar signal-regulated kinase (ERK), downstream mediator of VEGF, 
were also lower in the group of mice treated with simvastatin when 
compared to HOCl treated mice (p<0.001). 
Conclusion. Simvastatin reduces the pulmonary expression of 
VEGF and ERK in the oxidant stress (Cochin) mouse model of 
SSc. Further studies are needed to measure the potential organ-
specific effect of statins in vascular remodeling. 
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Introduction. Chronic kidney disease (CKD) patients often pres-
ent with reduced plasma HDL-cholesterol levels. Whether this 
reduction is an epiphenomenon or is involved in renal function 
decline is unclear. Thus we investigate the relation between HDL-
C levels/function and CKD progression in patients with different 
degrees of CKD. 
materials and methods. 176 patients with CKD (50.85 + 29.26 
mL/min) were recruited and followed for up to 84 months. Lipid 
profile, metabolic status and kidney function were evaluated at pre-
determined times. Furthermore age matched controls were select-
ed from a large prospective study of the general population (n=453). 
Scavenger Receptor class B member 1 (SR-B1) and ATP-Binding 
Cassette transporter A1 (ABCA-1) dependent cholesterol efflux, 
indexes of HDL functionality, were measured in 19 end-stage renal 
disease (ESRD) patients and in sex and age-matched controls. 
Results. Diabetes and hypertension were associated with lower 
GFR; indeed HDL-C levels (<50 mg/dL if female or <40 mg/dL 
if male) were inversely correlated with kidney function (b=-0.056, 
p<0.001) and, at follow up, they predicted an earlier entry in dialy-
sis or doubling of creatininaemia (p=0.001). At multivariate analy-
sis low HDL-C levels were the only lipid parameter that affected 
the worsening of the disease independently of the presence of dia-
betes (RR = 0.951 [0.917-0.986] 95% C.I., p=0.007) and increased 
the predictive accuracy when added to other risk factors (C-sta-
tistic: 0.752 [0.644-0.860] vs 0.729 [0.629-0.829] 95% C.I.). Of note, 
HDL plasma levels were not correlated to SR-B1 mediated serum 
cholesterol efflux potential in patients with renal dysfunction. 
Conclusions. CKD patients with low levels of plasma HDL-cho-
lesterol have a poor disease prognosis. HDL functionality is not 
impaired in patients with altered renal function as determined by 
the cholesterol efflux capacity. These data provide evidence sup-
porting the hypothesis for a role of HDL in determining CKD pro-
gression. 
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PlATeleT AND leuKoCYTe RoS 
PRoDuCTIoN AND lIPoPeRoXIDATIoN 
ARe ASSoCIATeD WITH HIgH PlATeleT 
ReACTIVITY IN ACuTe CoRoNARY 
SYNDRome PATIeNTS oN DuAl 
ANTIPlATeleT TReATmeNT
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B. Giusti2, F. Violi, P. Pignatelli, G.F. Gensini2, R. Abbate2
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High platelet reactivity (HPR) on dual antiplatelet therapy is a risk 
factor for adverse vascular events in acute coronary syndrome 
(ACS) patients. Several studies showed that reactive oxygen spe-
cies (ROS) may be involved in modulating platelet function. 
The aims of the present study were to investigate, in patients with 
ACS:
1) the relationship between the ROS production by and lipoper-

oxidation and platelet activation;
2) the association of cellular ROS production and presence of HPR 

to ADP and arachidonic acid (AA) stimulation in patients re-
ceiving both clopidogrel and ASA therapy. 

In 132 ACS patients, ROS production and lipoperoxidation in plate-
lets and leukocytes were investigated by FACS analysis using the 
fluorescent probe H2DCFDA and BODIPY 581/591C11. Dual 
HPR by AA and ADP was defined in the presence of platelet ag-
gregation by 1 mM AA≥20% and by 10µM ADP≥70%. Significantly 
higher levels of platelet, lymphocyte and–to a lesser extent– mono-
cyte- and granulocyte-derived ROS were detected in dual HPR 
(n=49) with respect to non-HPR patients (n=49) [Platelet: 2412 
(1255-3963) vs997 (566-1901); Lymphocyte: 9365 (3273-15063) vs 
6984 (3530-11046); Monocyte: 17739 (9266-29057) vs 15470 (7651-
21065); Granulocyte: 23108 (10103-34954) vs 20381 (9792-36436), 
p<0.01]. Similarly, platelet and mononuclear cell lipoperoxidation 
values were significantly higher in dual HPR with respect to non-
HPR patients. No significant difference was found in granulocyte 
lipoperoxidation between the two groups of patients. At logistic 
regression analysis after adjustment for several potential con-
founders, age, platelet-, and leukocyte-derived ROS remained sig-
nificantly associated to dual HPR [age: OR 95% CI=1.07 (1.05-1.12), 
p<0.01; platelet-ROS: 2.53 (2.3-5.0) p<0.001; lymphocyte-ROS: 1.22 
(1.11-1.33), p<0.001; monocyte - ROS: 1.14 (1.06-1.23), p=0.001; 
Granulocyte-ROS: 1.04 (1.0-1.1), p=0.036)]. Platelet, lymphocyte 
and monocyte lipoperoxidation were also significantly related to 
dual HPR. 
Our results demonstrate that in patients with ACS on dual anti-
platelet therapy ROS production by and lipoperoxidation of plate-
lets are strictly correlated to the different pathways of platelet 
aggregation and that ROS production and lipoperoxidation of 
platelets and leukocytes are predictors of nonresponsiveness to 
dual antiplatelet treatment. 

INNoVATIVe DRug DeSIgN FoR THe 
IDeNTIFICATIoN oF NeW CHemICAl 
eNTITIeS WITH RAC INHIBIToRY ACTIVITY: 
IN VITRo PHARmACologICAl STuDY oN 
ATHeRogeNeSIS

S. Kevin Bernini, N. Ferri, A. Corsini, M.P. Adorni, E. Favari, 
F. Bernini, F. Clerici, A. Contini
Dipartimento di Scienze Farmacologiche e Biomolecolari, 
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The role of Rac GTPase in atherosclerosis is still controversial, 
indeed Rac activity is essential for the smooth muscle cell (SMC) 
migration and leucocyte adhesion to endothelial cells, and is in-
volved in the LDL oxidation and extracellular matrix degradation 
(proatherogenic effects). On the contrary, Rac has shown to in-
crease NO production, to reduce endothelial permeability (antiath-
erogenic effects). Thus, a pharmacological inhibition of Rac may 
represent an important tool to better understand the role of Rac in 
the atherosclerosis. On the basis of these premises, starting from 
the crystal structure of Rac cocrystalysed with first selective Rac 
inhibitor (compound NSC23766) we designed 7 new potential Rac 
inhibitors and their effect on Rac-GTP levels determined in human 
SMCs by a G-LISA assay. At 10 mM concentration, all the com-
pounds showed a significant Rac inhibitory activity. In particular, 
compound AR148 reduced, in a concentration-dependent manner, 
the Rac-GTP levels after PDGF-BB stimulation with an IC50 of 1.2 
µM, while NSC23766 was reported to have an IC50 of 50 µM. This 
pharmacological effect determined a profound inhibitory action on 
human SMC migration (IC50=13.1 µM) and monocyte adhesion 
on endothelial cells, two pivotal events of atherosclerotic plaque 
development. On the contrary, AR148 was shown to reduce, in a 
concentration-dependent manner, the ABCA1-mediated choles-
terol efflux from mouse peritoneal macrophages, thus a potential 
proatherogenic effect. In conclusion, the new drug design system 
has shown to be an efficient approach for the identification of new 
Rac inhibitor 50 times more potent than the reference compound 
NSC23766. By using in-vitro experimental models of atheroscle-
rosis, compound AR148, appears to elicit both pro- and anti-ath-
erosclerotic effects. Future studies will be conducted in an in-vivo 
experimental model of atherosclerosis (apoE-/-mice) in order to 
delineate the effect of Rac inhibition on vascular diseases. 

AgINg AND PeRIPHeRAl ARTeRY 
DISeASe INDePeNDeNTlY PReDICT 
ulTRASouND-DeTeCTeD CARoTID 
STeNoSIS IN CARDIAC SuRgeRY 
PATIeNTS WITH No HISToRY 
oF CeReBRoVASCulAR DISeASe

M. Boddi, A. Savino, A. Berni, S. Berardino, F. De Antoniis,
L. Sirinelli, S. Del Pace, G.F. Gensini, R. Abbate
Dipartimento di Area Critica Medico-Chirurgica, Università degli 
Studi di Firenze, Firenze, Italy.
E-mail: savino.andrea@gmail.com

objectives. Reduction of perioperative complications in cardiac 
surgery occurred thanks to EuroSCORE system, a validated 
method for calculating predicted operative mortality of patients un-
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dergoing cardiac surgery. According to this score, the ultrasound 
evaluation of extracranial carotid artery axis was recommended. 
This study was aimed at investigating whether in cardiac surgery 
patients asymptomatic for cerebrovascular disease, the occur-
rence of >50% carotid artery stenosis evaluated by Doppler ultra-
sound according to haemodynamic criteria could be associated to 
a peculiar cardiovascular risk profile. 
methods. Five-hundred-sixty-four patients who had been admitted 
to the Cardiologic Ward of the Department of Heart and Vessels, 
University of Florence, from May 2008 to May 2009, performed 
ultrasound evaluation of extracranial carotid and vertebral ves-
sels; the occurrence of carotid stenosis was evaluated according 
to the criteria of the Consensus Panel Gray-Scale. In 140 patients 
we retrospectively analyzed clinical, laboratory and instrumental 
preoperative data. Patients with no history of TIA/stroke were 
considered asymptomatic. 
Results. Among the whole population, >50% carotid artery stenosis 
was present in 53 (9%) patients and >70% stenosis was present in 
25 (4%) patients. Among the 140 patients selected from the whole 
population, >50% internal carotid artery stenosis occurred in the 
28% and about the half showed >70% carotid stenosis. Asymptom-
atic patients were 122. Twenty-nine (24%) asymptomatic patients 
showed >50% carotid stenosis and were older (75±7 vs 68±10 years, 
p=0.002), had lower GFR (66±23 vs 76±32 mL/min, p=0.136) and 
a higher prevalence of traditional cardiovascular risk factors (dys-
lipidemia, arterial hypertension, type 2 diabetes mellitus, over-
weight/obesity) and peripheral obliterating arteriopathy (POA) 
(37.93% vs 8.60%, p<0.001) when compared to non-stenotic patients. 
Twelve (10%) asymptomatic patients had internal carotid stenosis 
>70%. Univariate analysis selected age (OR 2.37; 95% CI 1.33-4.21; 
p=0.003), dislipidemia (OR 2.53; 95% CI 1.07-6.00; p=0.03), peripher-
al artery disease (OR 6.49; 95% CI 2.28-18.42; p<0.001), three vessel 
coronary artery disease (OR 2.83; 95% CI 1.20-6.67; p=0.01), aortic 
valve stenosis (OR 1.24; 95% CI 1.01-1.51; p=0.03) and the indication 
for CABG (OR 4.90; 95% CI 1.72-13.95; p=0.003) as major predictors 
of >50% carotid stenosis. ROC analysis showed that age >72 years 
was correlated with the occurrence of >50% carotid stenosis (AUC 
0.70, specificity 63%, sensitivity 73%). Age >72 years, POA, dyslipid-
emia and three vessel coronary artery disease were includes in the 
multivariate analysis, that showed age >72 years and POA as inde-
pendent risk factors for >50% carotid stenosis. Finally, ROC curve 
analysis showed POA, age>72 years, three vessel coronary artery 
disease and dyslipidemia as predicting parameters of carotid steno-
sis >70% (AUC 0.81, specificity 53%, sensitivity 93%). 
Conclusions. Age >72 years and the presence of POA select a 
subgroup of asymptomatic cardiac surgery patients at higher risk 
for a carotid stenosis. A preoperative evaluation of the extracra-
nial carotid axis by Doppler ultrasound appears to be mandatory 
in such patients.

PeNTRAXIN 3 AND ARTeRIAl THRomBoSIS

F. Bonacina1*, L. Cutuli1*, S.S. Barbieri2*, P. Amadio1, M. Sironi3, 
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A.L. Catapano1,4, G.D. Norata1,4
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*These authors equally contributed to the work
E-mail: fabrizia.bonacina@gmail.com 

Long pentraxin 3, a member of pentraxin family, is an acute phase 
protein associated with the outcome of cardiovascular diseases 
and atherosclerosis (1). Previous studies showed that PTX3 defi-
ciency in Apo E KO mice is associated with the development of a 
larger atherosclerotic lesions and a pronounced inflammatory pro-
file in the vascular wall (2). The aim of this study was to investigate 
the potential role of PTX3 in arterial thrombosis.
Following arterial thrombosis induction, generated by carotid top-
ic application of FeCl3, PTX3 KO mice showed a significant reduc-
tion in carotid artery blood flow with a greater thrombus formation 
compared to WT mice. This effect was independent of altered he-
mostatic environment (tail bleeding time, fibrinogen plasma levels 
and platelet count), or of an impaired platelet activation since the 
expression of the activation’s markers P-selectin and integrin α2b3 
(after stimulation with collagen, the analogous of thromboxane 
U46619 and thrombin) and the survival curve in a model of lung 
thrombo-embolism was super imposable between PTX3 KO and 
WT mice.
PTX3 is released acutely following neutrophils degranulation, 
binds P-selectin, inhibits leukocytes rolling on endothelium (3) 
and reduces platelet-leukocyte interactions after MI (4). To inves-
tigate whether these mechanisms could be involved in the phe-
notype observed following FeCl3 injury, a series of experiments 
were carried out in P-selectin KO/PTX3 KO mice. P-selectin KO/
PTX3 KO mice showed a significant reduction in carotid artery 
blood flow and increased arterial thrombus formation compared 
to P-selectin KO, thus suggesting that PTX3 protection could go 
beyond P-selectin modulation. 
Furthermore, an increase body of evidence points to PTX3 as an 
important component of the ECM where it can interact with some 
of its elements (5), consequently current studies are focused on 
the investigation of the relevance of PTX3 of vascular origin versus 
hematopoietic origin in the effect observed.
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eFFeCTS oF CIgAReTTe SmoKe 
CoNDeNSATe oN THe TRANSmIgRATIoN 
oF HumAN moNoCYTeS

A. Bonomo, I. Giunzioni, A. Corsini, S. Bellosta
Università degli Studi di Milano
E-mail: alessandra.bonomo@unimi.it 

Circulating monocytes are a key component of the atherogenic 
process: they adhere to the endothelium and migrate into the 
underlying intima in response to chemokines such as MCP-1 and 
RANTES. Once recruited into the atherosclerotic plaque, they 
differentiate to macrophages and contribute to its growth. Ciga-
rette smoke (CS) is a risk factor for atherosclerosis, but it is not 
clear how CS affects monocyte behaviour in the atherosclerotic 
lesion. The aim of our study was to evaluate the effects of CS 
condensate (total particulate matter, TPM) on human monocytes 
(HM) transmigration through an endothelial cell layer. Endo-
thelial cells EA.hy926 were grown on transwell filter inserts and 
activated with TNF alfa for 72 h while HM were isolated from 
peripheral blood of healthy non-smoker volunteers using the Fi-
coll Paque technique. The transmigration assay was performed 
under three different conditions. Pre-treatment with TPM for 
24 h caused a slight decrease in HM transmigration rate (-18% 
vs control, p<0.05); this results are in agreement with our previ-
ous experiments conducted with the Boyden chamber on a col-
lagen coated polycarbonate membrane. On the contrary, direct 
exposure of both HM and EA.hy926 cells to TPM for 6h in the 
transwell insert increased (+23% vs control, p<0.05) the transmi-
gration of HM. An even more evident enhancement of monocytes 
transmigration was obtained with the exposure of both HM and 
EA.hy926 cells to medium conditioned by HM previously incu-
bated with TPM (+265% vs control, p<0.001). These results sug-
gest that TPM might affect different aspects of the atherogenic 
process: on one hand cells exposed to TPM could release che-
motactic factors which amplify the recruitment of inflammatory 
cells into the plaque; on the other hand, long-term exposure to 
TPM could reduce monocyte mobility by impairing their egres-
sion from the plaque. 
Study funded by British American Tobacco, Southampton, UK.

ZoFeNoPRIl AND RAmIPRIl PluS 
ASA IN PoST-mYoCARDIAl INFARCTIoN 
PATIeNTS WITH leFT VeNTRICulAR 
SYSTolIC DYSFuNCTIoN: A SmIle-4 
STuDY ReTRoSPeCTIVe ANAlYSIS 
IN HYPeRCHoleSTeRolemIC PATIeNTS

C. Borghi, E. Ambrosioni
on behalf of the SMILE-4 Working Party
Unit of Internal Medicine, Policlinico S. Orsola, 
University of Bologna, Bologna, Italy
E-mail: antis@docleader.com 

Background. Combination of an ACE-inhibitor (ACEI) and acetyl 
salicylic acid (ASA) is a therapeutic option for the cardiac patient. 
However, the pharmacological interaction between ACEI and 
ASA may abate ACEI efficacy on cardiovascular outcomes. In the 
SMILE-4 Study zofenopril + ASA was more effective than ramipril 
+ ASA on prevention of 1-year occurrence of major cardiovascular 
events in patients with acute myocardial infarction (AMI) compli-
cated by left ventricular dysfunction (LVD). 
objective. To compare zofenopril and ramipril (+ ASA) efficacy 

in a subgroup of patients of the SMILE-4 Study with and without a 
history of hypercholesterolemia at enrolment. 
methods. The SMILE-4 was a phase IIIb, randomized, double-
blind, parallel-group, multicenter, European study comparing the 
safety and efficacy of zofenopril 60 mg/day and ramipril 10 mg/
day plus ASA 100 mg/day, in patients with LVD following AMI. 
The primary study end-point was 1-year combined occurrence of 
death or hospitalization for cardiovascular causes. Information on 
hypercholesterolemia at baseline was available in 515 out of the 
716 patients of the intention-to-treat population. 
Results. In the main study population the primary outcome was 
significantly reduced by zofenopril vs. ramipril (odds ratio, OR 
and 95% confidence interval, CI: 0.70, 0.51-0.96; p=0.028). Overall, 
140 (27%) patients had a positive history and 375 (73%) a negative 
history of hypercholesterolemia. The rate of major cardiovascular 
events was lower under zofenopril than under ramipril in the pa-
tients with hypercholesterolemia (35% vs. 39%; OR: 0.86, 0.43-1.70; 
p=0.670) and even more so in those without hypercholesterolemia 
(28% vs. 38% ramipril; OR: 0.61, 0.40-0.95; p=0.026). The reduction 
in the risk of major cardiovascular events was similar in patients 
with and without hypercholesterolemia (p=0.897). 
Conclusions. This retrospective analysis of the SMILE-4 Study 
confirmed the good efficacy of zofenopril plus ASA in the preven-
tion of long-term cardiovascular outcomes also in the subgroup of 
patients with hypercholesterolemia.

eFFeCTS oF BIFIDoBACTeRIum 
SuPPlemeNTATIoN oN PlASmA lIPID 
PRoFIle IN DYSlIPIDemIC CHIlDReN

P. Cagliero, F. Abello, O. Guardamagna
Department of Pediatrics, University of Turin, Turin, Italy
E-mail: progretto.child@unito.it 

Introduction. Probiotics, a dietetic supplement as viable micro-
organisms, could act on lipid metabolism. Preclinical scientific 
evidences support the use of probiotics in the treatment of hyper-
cholesterolemia, but clinical evidences are often contrasting. The 
aim of this study was to evaluate the effects of three strains of pro-
biotics of Bifidobacterium on lipid profile in children affected by 
primary dyslipidemia. 
material and methods. 37 dyslipidemic children, aged 10.8±2.1 
yrs, were enrolled in a pilot prospective study. After a 4 week diet 
run-in period, children were randomized to receive a dietary sup-
plement containing 3 strains of probiotics of Bifidobacterium or 
placebo for three months. After this period children who showed a 
decrease of lipid profile continued with probiotic supplementation 
for further three months. A dietary evaluation was performed by a 
dietician who instructed patients and examined the weekly dietary 
diary they provided at any visit. Lipid profile (TC, HDL-C, TG) was 
assessed at baseline and after each treatment period by automatic 
analyzer (Olympus AU 2700, Japan). 
Results. Baseline lipid profile examination showed: TC 
223.4±23.3 mg/dl, HDL-C 56.4±11.8 mg/dl, TG 93.1(37-184), 
LDL-C 148.4±20.9 mg/dl. After three months of treatment 16 
children showed: TC 198.5±20.3 mg/dl, HDL-C 60.5± 14.8 mg/
dl, TG 75.3 (44-128), LDL-C 122.9±17.2 mg/dl. Probiotics reduced 
TC by 12.3% (p=0,05) and LDL-C by 10.7% (p=0,05) compaired to 
placebo. This children group underwent the supplementation for 
additional three months. Data analysis concerning lipide profile 
are in progress. A strict dietary control demonstrated that no sig-
nificant change occurred through the study. No adverse effects 
were signalled. 
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Conclusions. The treatment with three strains of Bifidobacterium 
was well-tolerated and it should be hypotized that hypercholester-
olemic children could benefit from this approach, when prelimi-
nary results will be confirmed also by additional larger controlled 
studies. The variability observed among responders should be 
related to the colonization time. 

lIPoPRoTeIN(a) leVelS IN A PoPulATIoN 
oF ITAlIAN CHIlDReN WITH FAmIlIAl

M.E. Capra, C. Pederiva, A. Domi, M. Giovannini, E. Riva
Department of Pediatrics San Paolo Hospital, 
Università degli Studi di Milano, Milan, Italy
E-mail: mel.capra@gmail.com 

Aim. Increased serum Lipoprotein(a) (Lp(a)) levels are strongly 
associated with cardiovascular disease (CVD) in adults. Aim of the 
study was to assess the association between Lp(a) levels and fam-
ily history of CVD in children with eterozigous familial hypercho-
lesterolemia (FH) at their first access to our Lipid Clinic. 
methods. 132 FH children (genetical diagnosis), 2-17 years of age 
(median 8), 60 males and 72 females, were evaluated for: family 
history of CVD (according to AAP guidelines 2008), anthropomet-
ric measures, pubertal stage (Tanner =1 vs >1), blood sample for 
total cholesterol (TC), LDL cholesterol (LDL-C), HDL cholesterol 
(HDL-C), Triglycerides (TGC) by enzimatic method, Lp(a) levels 
by nephelometry. None was receiving pharmacological treatment 
or vitamin supplementation. Statistics: Mann-Whitney test for in-
dependent samples. 
Results. Lipid profile (mg/dl, mean±ds) was: TC 270±54, LDL 
196±55, HDL 55±12, TGC 77±38. Family history was positive in 71 
(CVD+) children (first degree relatives in 21, second in 50) and 
negative in 61 (CVD-). The lipid profile was comparable in CVD+ 
and CVD-, p>0.1 There was no statistically significant difference in 
Lp(a) mean levels in CVD+ vs CVD-group (20±23 vs 22±25, p>0.1) 
nor in pubertal stage =1 or>1 (22±25 vs 18±22, p>0.1). Blood lipid 
profile was not different by age, sex, pubertal stage. 
Conclusions. The correlation between Lp(a) levels and family 
history for CVD in the group considered is weaker than reported. 
The possible explanation could be the low median age of these 
children, so family history at the time of assessment might be 
not useful to determine CVD risk. Moreover, the statistical power 
of offspring study is smaller than that of case-control studies as 
disease-related genes are not necessarily transmitted to the off-
spring. 

PRoFIlo DI uTIlIZZo Delle STATINe 
eQuIVAleNTI Nel NoRD, CeNTRo 
e SuD ITAlIA

M. Casula, A.L. Catapano, L. Manzoli, A. Zucchi, S. Cammarota, 
S. Riegler, E. Tragni
Centro Interuniversitario di Epidemiologia e Farmacologia 
Preventiva, Università degli Studi di Milano; ASR Regione Abruzzo; 
ASL di Bergamo; Centro Interdipartimentale di Ricerca
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obiettivi. Stimare il profilo di utilizzo delle statine equivalenti a 
livello di ASL nel nord, centro e sud Italia. 
metodi. Sono stati utilizzati i database amministrativi delle pre-

scrizioni di 1 ASL lombarda (Bergamo; 2006-2009), 3 ASL abruzze-
si (Chieti, L’Aquila, Teramo; 2006-2008) e 3 ASL campane (Avelli-
no, Benevento, Caserta; 2007-2010) per stimare le dispensazioni di 
statine branded (incluse le specialità branded delle molecole con 
brevetto scaduto) ed equivalenti (specialità commercializzate dopo 
aprile 2007 per simvastatina, dicembre 2007 per pravastatina e ago-
sto 2008 per fluvastatina). 
Risultati. La percentuale di confezioni di equivalenti dispensate 
mostra per tutte le ASL un trend deciso di crescita, dall’1,2% nel 
2007 nella ASL-L’Aquila (valore che quadruplica nel 2008) a 5,6% 
nella ASL-Bergamo (che raggiunge il 20,4% nel 2009). Nelle ASL 
campane l’aumento medio in 4 anni è di 9 volte. 
Considerando gli utilizzatori prevalenti, si osserva nel tempo un 
incremento di coloro che almeno una volta hanno fatto uso di una 
specialità equivalente nell’anno considerato. Nella ASL-Bergamo 
questa percentuale è del 13,4%, 2-3 volte superiore a quella delle 
altre ASL nel 2007, arrivando nel 2009 a comprendere un quarto 
degli utilizzatori, con differenze minori con le ASL campane. Nel 
primo anno di disponibilità di simvastatina generica (2007), la sua 
prevalenza d’uso si attesta al 10,5%-33,4% e aumenta negli anni suc-
cessivi, raggiungendo il 58,6% a Bergamo nel 2009. I nuovi utiliz-
zatori di statine iniziano la terapia con una specialità generica nel 
7,3%-25,3% dei casi nel 2008 e nel 15,2%-27,0% nel 2009. 
Nei nuovi utilizzatori che iniziano la terapia con una statina bran-
ded, il 5,5%-20,2% ha almeno un cambio verso un equivalente, ma 
circa la metà torna al branded. 
Conclusioni. Il tasso di utilizzo delle statine equivalenti è molto 
differente nei tre contesti regionali osservati, mostra complessiva-
mente un trend di crescita pur attestandosi a livelli inferiori a quelli 
di altri Paesi occidentali.

BIomARKeRS oF eNDoTHelIAl 
DYSFuNCTIoN IN CeReBRAl 
AuToSomAl DomINANT ARTeRIoPATHY 
WITH SuBCoRTICAl INFARCTS AND 
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Background. Cerebral Autosomal Dominant Arteriopathy with 
Subcortical Infarcts and Leukoencephalopathy (CADASIL), is an 
inherited disease due to cerebral microangiopathy presenting with 
variable pictures, including stroke, progressive cognitive impair-
ment and disability. Among pathogenic processes, endothelial dys-
function has been hypothesized. 
objective. To evaluate the role of biomarkers of endothelial 
dysfunction (EPCs and CPCs, von Willebrand factor (vWF), and 
thrombomodulin (TM)) in a large CADASIL series. 
methods. 45 CADASIL patients and 33 sex and age-matched con-
trols were enrolled. EPCs were measured by using flow cytometry 
and defined as positive for CD34/KDR, CD133/KDR and CD34/
CD133/KDR; CPCs as positive for CD34, CD133 and CD34/
CD133. vWF and TM were measured using commercially avail-
able ELISA kits. 
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Results. In comparison with controls, CADASIL patients present-
ed significantly lower EPCs levels (CD34/KDR:0.07 vs 0.1 cells/µl, 
p=0.009; CD133/KDR:0.07 vs 0.1 cells/µl, p=0.008; CD34/CD133/
KDR:0.05 vs 0.1 cells/µl, p=0.002), significantly higher vWF activ-
ity (130.2 vs 91.7%, p=0.014) and similar levels of TM (29.2 vs 27.4 
ng/ml, p=0.955). 
CPCs were not significantly lower in CADASIL, but patients with 
stroke or dementia had significantly reduced CPCs levels than pa-
tients without (CD34:1.85 vs 2.83 cells/µl, p=0.014; CD133:1.77 vs 
2.78 cells/µl, p=0.009; CD34/CD133:1.77 vs 2.73 cells/µl, p=0.009). 
Both vWF and TM were not significantly higher in the same sub-
group of CADASIL patients with a more severe phenotype. 
Conclusions. This is the largest series of CADASIL patients in 
which biomarkers of endothelial dysfunction have been studied. 
We confirmed the previously reported association between EPCs 
and CPCs and the disease, and we found an association with vWF, 
supporting the hypothesis of the presence of endothelial dysfunc-
tion in this disease and its potential role in modulating phenotype.

ImPACT oF PHYSICAl eXeRCISe AND 
INFlAmmAToRY STATe oN eNDoTHelIAl 
PRogeNIToR CellS IN ACuTe CoRoNARY 
SYNDRome PATIeNTS ATTeNDINg A 
CARDIAC ReHABIlITATIoN PRogRAm

F. Cesari, R. Marcucci, A.M. Gori3, C. Burgisser2, S. Arancini2,
F. Sofi3, G.F. Gensini3, R. Abbate, F. Fattirolli
Department of Medical and Surgical Critical Care, Thrombosis 
Centre; University of Florence, Azienda Ospedaliero-Universitaria 
Careggi, Florence, Italy; 2Cardiac Rehabilitation Unit, University 
of Florence, Azienda Ospedaliero-Universitaria Careggi, Florence, 
Italy; 3Centro S. Maria agli Ulivi, Fondazione Don Carlo Gnocchi 
Onlus IRCCS, Impruneta, Florence, Italy
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Purpose. Among the benefits of a cardiac rehabilitation (CR) pro-
gram for patients after an acute coronary syndrome (ACS) there is 
the mobilization of endothelial progenitor cells (EPCs). However 
not all patients respond to CR with an increase of EPCs. We per-
formed this study to identify the characteristics of patients who will 
not benefit from the increase of EPCs at the end of the CR program. 
methods. 112 ACS patients were admitted to a four-weeks CR 
program. EPCs, high sensitivity C-reactive protein (hsCRP) and 
NT-ProBNP levels were determined at the beginning (T1) and at 
the end (T2) of the CR program. All patients performed a cardio-
pulmonary exercise test at T1 and at T2. EPCs were defined as 
CD34+KDR+, CD133+KDR+ and CD34+CD133+KDR+. hsCRP and 
NT-ProBNP were measured by nephelometric and immunometric 
method, respectively. 
Results. At T2, we observed a significant increase of EPCs 
(p=0.001), VO2 peak, Watt max HDL-cholesterol (p<0.0001) and a 
significant decrease (p<0.001) of hsCRP and NT-ProBNP, triglyc-
erides, HbA1c, systolic blood pressure and waist circumference. 
Moreover, variations of VO2 peak were significantly correlated 
with the variations of EPCs. Patients with increased EPCs showed 
significantly (p=0.01) lower baseline levels of CRP and higher bas-
al Watt max (p=0.04). In a multivariate logistic regression analysis, 
the lowest tertile of baseline hsCRP significantly affected the likeli-
hood of having an increase of EPCs at the end of the CR program. 
Conclusions. A CR program determines an increase of EPCs with 
a decrease of CRP and NT-ProBNP. A different trend for EPCs can 
be detected among patients correlated to CRP levels and exercise 
tolerance. 

eNDoTHelIAl PRogeNIToR CellS 
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Introduction. It has been reported that heart failure (HF) and 
ventricular function can condition the number of endothelial pro-
genitor cells (EPCs). 
Aim. to assess if there is a relationship between EPCs, echocardio-
graphic parameters and, QRS duration (ms) in heart failure (HF) 
patients scheduled for cardiac resynchronization therapy (CRT). 
methods. We studied 52 HF patients (46M/6F), median age 66 
years (range 49-89), NYHA II/IV ejection fraction (EF) <40%, in 
sinus rhythm, before receiving CRT with defibrillator. The etiol-
ogy was ischemic in 24 (46.2%) patients and non ischemic in 28 
(53.8%). Left ventricular EF, end-diastolic (LVEDV) and end-systol-
ic (LVESV) volumes were evaluated. Peripheral blood EPCs were 
measured by using flow cytometry and defined as CD34+KDR+, 
CD133+KDR+ and CD34+CD133+KDR+. NT-ProBNP was also as-
sessed. 
Results. All EPCs’ populations were positively and significantly 
related with EF (CD34+KDR+ r=0.31 p=0.02; CD133+KDR+ 
r=0.31 p=0.02; CD34+CD133+KDR+ r=0.34 p=0.01) and inversely 
related with LVESV (CD34+KDR+ r=-0.32 p=0.02; CD133+KDR+ 
r=-0.38 p=0.005; CD34+CD133+KDR+ r=-0.40 p=0.003) and 
LVEDV (CD34+KDR+ r=-0.25 p=0.05; CD133+KDR+ r=-0.31 p=0.02 
CD34+CD133+KDR+r= -0.32 p=0.02). A significant inverse corre-
lation between NT-ProBNP and EPCs (p=0.05 for all EPCs) was 
observed. No differences were observed between patients with 
a QRS <120 or <120. Instead, a significantly (p<0.05 for all EPCs) 
lower number of EPCs was observed in patients with a QRS <150 
(25%) in comparison to those with a QRS <150 (75%).
Conclusions. a) There is a link between EPCs, myocardial func-
tion, and HF degree (as indicated by NTpro-BNP level); b) QRS 
duration is able to influence EPCs level. The last finding is note-
worthy considering that recently 150 ms was designated as useful 
QRS duration cut-off for considering CRT. 
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Atherosclerosis is a progressive, chronic inflammatory disease 
which is the primary cause of morbidity and mortality in the west-
ern world and whose identification of promising novel therapeu-
tics is thus of great interest. The endocannabinoid system (ECS) 
comprises a class of endogenous bioactive lipids, the cannabinoid 
receptors 1 and 2 (CB1R and CB2R) and the enzymatic machinery 
deputated for endocannabinoids metabolism. The role of cannabi-
noid receptors in atherosclerosis is still controversial: while CB1R 
is closely associated with cardiometabolic risk factors, including 
obesity and increased serum lipid production, the CB2R seem to 
bear a protective and anti-inflammatory role, downregulating both 
innate and adaptive immune responses. However, some of the well-
documented non-CB1R, non-CB2R effects of certain cannabinoid 
ligands have recently attributed to the orphan G protein-coupled 
receptor GPR55, alias the “purported CB3” receptor. Given the 
vast therapeutic potential of the cannabinoid system, the revela-
tion of a novel cannabinoid-sensitive target was treated with great 
excitement. Intriguingly, GPR55 function was first studied in the 
endothelial cells of vasculature and its role was associated with 
several physiological processes, including vascular relaxation, 
glucose homeostasis and immune responses. Our work investi-
gates for the first time the expression and the effects exerted by 
GPR55 in human atherosclerotic cells, inasmuch as we observed 
an up-regulation of this receptor in oxLDL-enriched human mac-
rophages compared to control macrophages, and its stimulation 
with the agonist O-1602 led to an increased CD36-mediated intra-
cellular lipid droplets accumulation. Furthermore, the activation 
of GPR55 exerted a relevant immunomodulatory effect, inducing 
a proinflammatory cytokine profile characterized by heightened 
TNF-α, IL-12, and IL-6 production. Taken together, we provide evi-
dence that GPR55 is indeed a novel biomarker of atherosclerosis 
and our data suggest that this putative novel cannabinoid receptor, 
originally implicated in neuropathic and inflammatory pain as well 
as bone remodeling, may be also involved in lipid accumulation 
and inflammation during atherosclerosis.

PlASmA AND eRYTHRoCYTe FATTY
ACIDS ASSoCIATIoN WITH lDl-
CHoleSTeRolemIA, BlooD PReSSuRe, 
AND BoDY mASS INDeX IN A lARge 
SAmPle oF HeAlTHY SuBJeCTS: DATA 
FRom THe BRISIgHellA HeART STuDY

A.F.G. Cicero, A. Reggi, A. Parini, E. Grandi, S. D’Addato, 
C. Borghi
Department of Medical and Surgical Sciences, 
University of Bologna, Bologna, Italy
E-mail: afgcicero@cardionet.it 

Background. Plasma and erythrocyte fatty acids represent the 
ability of the body to absorb and metabolize fatty acids, and they 
are only partly related to the dietary habits. The aim of our study 
was to evaluate the association between a large number of plasma 
and erythrocyte fatty acids and LDL-cholesterolemia, blood pres-
sure and body mass index in a large sample of healthy subjects 
from the historical cohort of the Brisighella Heart Study, a well 
known epidemiological study on the main cardiovascular disease 
risk determinants (1972- still in progress). Methods: For this study 
we dosed a panel of plasma and erythrocyte fatty acids (14:0, 16:0, 
16:1, 18:0, 18:1, 18:2, 18:3 (w6), 18:3 (w3), 20:3, 20:4, 22:4, 22:5, 
22:6) in 716 healthy men and 812 healthy women (mean age: 
58,6+/-17,1).
Results. In an age and BMI adjusted model plasma 16:1 was sig-
nificantly associated to MAP (OR 0.31; 95%CI: 0.22-0.46), plasma 
22:4 and 22:5 to LDL-C (OR 7.60; 95%CI: 0.96-14.25; OR 6.11; 95%CI: 
0.76-11.45, respectively), erythrocyte 20:5 to HDL-C (OR 1.52; 
95%CI: 0.24-2.79), plasma 14:0 directly (OR 7.21; 95%CI: 2.90-11.52) 
and 18:3 (w3) inversely (OR -36.19; 95%CI: -21.59 - 50.79) to TG, 
both erythrocyte and plasma 20:3 was associated to BMI (OR 0.38; 
95%CI: 0.16-0.61; OR 0.96; 95%CI: 0.60-1.32, respectively) while 
only plasma 18:2 to BMI (OR -0.07; 95%CI: -0.95 - 0.35). 
Conclusion. In a large sample of healthy pharmacologically un-
treated subjects, different erythrocyte or plasma fatty acids pat-
terns are linked to different cardiovascular risk factors, but the size 
of the relationship is clinically relevant only as it regards plasma 
22:4 and 22:5 and LDL-cholesterol and 14:0 and 18:3 (w-3) and TG.

HePATIC STeAToSIS INDeX AND 
lIPID ACCumulATIoN PRoDuCT 
AS mIDDle-TeRm PReDICToRS 
oF INCIDeNT meTABolIC SYNDRome 
IN A lARge PoPulATIoN SAmPle: DATA 
FRom THe BRISIgHellA HeART STuDY

A. Cicero, S. D’Addato, A. Reggi, M. Rosticci, E. Grandi,
G. Marchesini Reggiani, C. Borghi1, 
on behalf of the Brisighella Heart Study
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& Clinical Dietetics, University of Bologna, Italy
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Background and aim. Non-alcoholic fatty liver disease is a large-
ly prevalent condition associated to an increased risk to develop 
type 2 diabetes and cardiovascular disease. The aim of our study 
was to evaluate if some NAFLD index are able to predict the four 
year metabolic syndrome (MS) incidence in a large population 
sample of pharmacologically untreated subjects. 
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methods and Results. From the general database of the Bri-
sighella Heart Study, we selected a subsample of 824 pharmaco-
logically untreated subjects without metabolic syndrome, type 2 
diabetes, history of alcohol abuse or known liver diseases at the 
2004 population survey and re-visited at the 2008 survey. We cal-
culated for all the subjects the Hepatic Steatosis Index (HSI) and 
the Lipid Accumulation Product (LAP). Then we evaluated the pre-
dicting role of HSI and lnLAP for MS by the application of a Cox-
regression analysis adjusted by the MS components. 
Results. Considering the whole population, the best predictors of 
MS were age (OR 1.13, 95%CI 1.12-1.143, p<0.001), HSI (OR 1.17, 
95%CI 1.14-1.21, p<0.001), and lnLAP (OR 1.16, 95%CI 1.15-1.17, 
p<0.001). When repeating the prediction analysis by sex, in men 
the best MS predictors were age (OR 1.13, 95%CI 1.11-1.14), Heart 
Rate (OR 1.13, 95%CI 1.11-1.15), and lnLAP (OR 1.17, 95%CI 1.15-
1.18) In women the best predictors were age (OR 1.13, 95%CI 1.12-
1.15), HSI (OR 1.20, 95%CI 1.15-1.26), and lnLAP (OR 1.16, 95%CI 
1.14-1.17). 
Conclusion. Both LAP and HSI, as index of NAFLD, are sig-
nificant predictors of incident MS in a large sample of general 
population.

BeRBeRINe INDuCeD ImPRoVemeNT 
IN lIVeR STeAToSIS INDeX IN 
oVeRWeIgHT DYSlIPIDAemIC PATIeNTS 
TReATeD WITH lIPID-loWeRINg 
NuTRACeuTICAlS

A.F.G. Cicero, G. Derosa1, A. Reggi, A. Parini, E. Grandi, 
C. Borghi
Department of Medical and Surgical Sciences, University of 
Bologna, Bologna, Italy; 1Internal medicine and Therapeutics 
Dept., University of Pavia, Pavia, Italy
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Background. Liver steatosis is a common feature of overweight 
dyslipidaemic patients a some recent literature suggest that this 
finding is associated to an increased risk to develop cardiovascular 
disease. Preliminary data also suggest that berberine can improve 
the liver The aim of our study was to evaluate the effect of berber-
ine treatment in dyslipidaemic patients treated with a standardized 
lipid-lowering nutraceutical with or without berberine.
methods. 39 subjects (19 M, 20 W; mean age 60±11 years) affected 
by mixed dyslipidemia (LDL-C>130 mg/dL and TG>200 mg/dL) 
and liver steatosis were randomized to be treated with a Monascus 
purpureus (3 mg monakoline) based lipid-lowering nutraceutical 
or to a Monascus purpureus plus berberine one (Armolipid Plus®) 
for 8 weeks. The effect on the liver was evaluated by monitoring 
the validate Liver Steatosis Index (8 x (GPT/GOT ratio) + BMI (+2 
if women; + 2 if DM).
Results. All patients tolerated the treatment and no increase in 
transaminases was observed Both treatment groups experienced 
a significant improvement of LDL-C cholesterolemia (-22%), but 
only the berberine-monascus treated patients experienced a sig-
nificant improvement of TG as well (-25%). As it regards the LSI, 
it did’nt change in monascus treated patients (T0= 36.2±2.0 vs T8= 
35.5±1.4 p>0.05), while it significantly improved in the berberine-
monascus treated ones (T0= 36.5±1.8 vs T8= 35.3±1.3, t= 4.750, 
p<0.001).
Conclusion. A short term treatment with berberine-monascus 
was well-tolerated in mixed dyslipidemia patients with liver steato-
sis and associated to a significant improvement in the liver steato-
sis index.

SeRum uRIC ACID AND ARTeRIAl 
STIFFNeSS RelATIoNSHIP IN A SAmPle 
oF ADulT-elDeRlY SuBJeCTS: DATA 
FRom THe BRISIgHellA HeART STuDY

A.F.G. Cicero, P. Salvi, A. Reggi, E. Grandi, S. D’Addato, 
C. Borghi on behalf of the Brisighella Heart Study
Department of Medical and Surgical Sciences, 
University of Bologna, Bologna, Italy
E-mail: afgcicero@cardionet.it 

Aim. To verify the relationship between serum uric acid (SUA) 
and arterial stiffness and subclinical atherosclerosis.
methods. From the Brisighella Heart Study historical cohort, 
we randomized a sub-sample of 619 subjects (248 males), aged 
53.5±11.2. Preclinical atherosclerosis was detected by carotid in-
tima-media thickness (IMT) measurement. Arterial stiffness was 
determined by measuring the carotid-femoral pulse wave velocity 
(PWV) by means of a validated tonometer.
Results. A linear regression analysis shown a significant relation-
ship between SUA and IMT (r:0.20, p<0.0001) and PWV (r:0.12, 
p=0.003). The age-adjusted relationship between SUA and PWV 
and IMT values was analysed. IMT was significantly higher in 3rd 
and 4th quartiles in relation with 1st and 2nd quartiles (p>0.001) 
(global trend: P<0.0001). With regard to aortic PWV values, these 
were higher in 3rd quartiles (p<0.05) and 4th quartiles (p<0.001) 
in relationship with 2nd quartile, but not with the 1st one (global 
trend: P=0.04). A stepwise regression analysis shown that SUA 
was one of the main factors affecting IMT (p=0.01) together with 
age (p<0.001), smoking (p<0.001), BMI (p<0.05), LDL-cholesterol 
(p<0.01), mean arterial pressure (p<0.01), and low level of heart 
rate (p<0.01). This model accounted for 42% of the variance in IMT. 
On the contrary, SUA was not an independent factor affecting 
PWV. The main factors affecting PWV (R2:42%) were age, BMI, 
heart rate, mean arterial pressure and low level of cholesterol LDL.
Conclusions. This study has shown an association between SUA 
high level and arterial stiffness and a possible independent role of 
SUA on atherosclerotic disease.

CHoleSTeRol CoNTRol AND INCIDeNT 
ANTIHYPeRTeNSIVe TReATmeNT IN 
HYPeRCHoleSTeRolemIC SuBJeCTS: 
A PHARmACoePIDemIologICAl RePoRT

A.F.G. Cicero1, C. Borghi1, S. Saragoni2, S. Buda2, C. Cristofori3,
P. Lilli3, L. Degli Esposti2

1Department of Medical and Surgical Sciences, University of 
Bologna, Italy; 2CliCon S.r.l. Health, Economics & Outcomes 
Research, Ravenna, Italy; 3Pharmaceutical Assistance Service, ASL 
3 Umbria, Italy
E-mail: afgcicero@cardionet.it 

Background. Preliminary evidence suggests that hypercholester-
olemia is associated to an increased risk to develop hypertension. 
We aimed at evaluating the association between LDL-C level and 
the incidence of new antihypertensive treatment in a large popula-
tion sample. 
methods. A population-based cohort of 20,074 adult subjects from 
an Italian Local Health Unit of Umbria Region with at least one 
LDL-C measurement between July 1, 2006 and June 30, 2007 and 
free of antihypertensive treatment (AHT) at baseline was followed 
from the LDL-C date until death or December 31, 2009. The co-
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hort was subdivided into four groups according the LDL-C base-
line level (<130 mg/dL; 130 to 159 mg/dL; 160 to 189 mg/dL ≥190 
mg/dL).
Results. During the mean follow-up of 1.6 years, 10.7% (n=1,166) 
of patients with LDL-C<130 mg/dL, 13.2% (n=772) of patients with 
LDL-C between 130 and 159 mg/dL, 12.2% (n=319) of patients 
with LDL-C between 160 and 189 mg/dL, and 13.9% (n=102) of 
patients with LDL-C ≥190 mg/dL started AHT. Compared with 
the lower LDL-C levels group, the LDL-C ≥190 mg/dL group 
showed the higher overall incidence rate (11.17 vs 6.03 for LDL-
C <130, 9.33 for LDL-C between 130 and 159, 9.60 for LDL-C level 
between 160 and 189 per 100 person-years, P<0.001). In the mul-
tivariable Cox regression analysis, compared with LDL-C <130 
mg/dl group, the hazard ratio (HR) of AHT increased among 
those with LDL-C level between 130 and 159 mg/dL (HR=1.23; 
95% CI:1.08-1.40), those with LDL-C level between 160 and 189 
mg/dL (HR=1.24; 95% CI:1.01-1.51) and those with LDL-C ≥190 
mg/dL (HR=1.45; 95%CI:1.11-1.89). Other independent predic-
tors of incidence of AHT were age, diabetes, high levels of total 
cholesterol, triglycerides and low levels of high-density lipopro-
tein cholesterol.
Conclusion. A better control of serum cholesterol levels seems 
to be associated to a significantly lower incidence of new AHT in a 
large cohort of general population.

eVAluATIoN oF HomoCYSTeINe AND 
lIPoPRoTeIN(A) PlASmA leVelS 
CAN ReVeAl ADVANCeD SYSTemIC 
ATHeRoSCleRoTIC BuRDeN IN ACuTe 
CoRoNARY SYNDRome PATIeNTS.

G. Cioni, R. Marcucci, A.M. Gori, S. Fedi, A. Galassini, E. Ganugi, 
S. Valente, C. Giglioli, G.F. Gensini, R. Abbate, M. Boddi
Department of Medical and Surgical Critical Care, 
University of Florence, AOU Careggi, Florence, Italy
E-mail: gabriele.cioni@unifi.it 

Background. Strong evidence supported the association between 
high levels of homocysteine (Hcy) and Lipoprotein(a) (Lp(a)) and 
an increased rate of ischaemic vascular events. We investigated 
whether the assay of Lp(a) and hcy levels can improve the individ-
ual definition of systemic atherosclerotic burden over traditional 
cardiovascular risk factors (CRFs) assessment in acute coronary 
syndrome (ACS). 
materials and methods. Study population comprised 162 pa-
tients (F=30.9%; age=67.8±12.2 years) with 1-year history of ACS. 
All patients underwent medical examination, fasting blood sam-
pling (Lp(a), hcy, complete blood count (CBC) and lipid profile), 
intima-media-thickness and pulse-wave-velocity assay at common 
carotid (cIMT, cPWv) and femoral arteries (fIMT, fPWv) by Dop-
pler ultrasound and ankle-brachial-index (ABI) measurement. 
Cut-off values were considered 0.9 mm, 1.2 mm for c- and f-IMT, 
respectively, 12 m/sec for PWv and 0.9 for ABI. We included hy-
pertension, dyslipidaemia, diabetes, overweight/obesity, smoking 
in traditional CRFs count. Adding to CRFs, hcy ≥15 μmol/L and 
Lp(a) ≥300 mg/L, we obtained a new score, named TOTAL. 
Results. We found 91/162 (56.8%), 82/162 (50.6%), 31/162 
(19.1%), 44/162 (27.2%), 70/162 (43.2%) patients with pathologi-
cal c-IMT, f-IMT, c-PWv, f-PWv and ABI, respectively. Fifty-six/162 
(34.6%) had normal c-/f-IMT and 42/162 (25.9%) had normal ABI 
too. ROC curve analysis showed that TOTAL score ≥3 signifi-
cantly predicts c-IMT, f-IMT, c-PWv, f-PWv and ABI impairments 
separately (AUC=0.63, p=0.006; AUC=0.64, p=0.003; AUC=0.74, 

p<0.0001; AUC=0.69, p<0.0001; AUC=0.70, p<0.0001, respectively) 
whereas CRFs count do not. TOTAL score ≥3 identified 70% of ex-
tra-coronary vascular disease patients (altered at least one among 
c-/f-IMT and ABI), (AUC=0.73, p<0.0001), and 80% of subjects with 
altered vascular compliance (impaired at least one between c-PWv 
or f-PWv), (AUC=0.80, p<0.0001), whereas CRFs identified 60% and 
62%, respectively (AUC=0.60, p=0.03 and AUC=0.62, p=0.01). 
Conclusions. The addition of the evaluation of hcy ≥15 μmol/L 
and Lp(a) ≥300 mg/L to traditional CRF count, does improve strati-
fication of systemic atherosclerotic burden of ACS patients and can 
offer a new opportunity to optimize the secondary prevention. 

NICoTINIC ACID/lARoPIPRANT ADDITIoN 
To CHRoNIC lIPID APHeReSIS IN VeRY 
HIgH-RISK PATIeNTS WITH ACuTe 
CoRoNARY SYNDRomeS INFlueNCeS 
RISINg oF lIPoPRoTeIN(A) PlASmA 
VAlueS BeTWeeN TWo CoNSeCuTIVe 
APHeReTIC PRoCeDuReS

G. Cioni1, R. Marcucci1, E. Sticchi1, I. Romagnuolo1, S. Fedi1, 
A. Tognaccini2, R. Abbate1, G. D’Alessandri2

1Department of Medical and Surgical Critical Care, 
University of Florence, AOU Careggi, Florence, Italy; 
2SIMT, USL 3, Pistoia, Italy
E-mail: gabriele.cioni@unifi.it 

Background. We investigated whether the chronic addition of 
nicotinic acid/laropiprant (2000 mg/20 mg per day) to lipid apher-
esis in very high-risk patients was able to influence rising rate of 
Lipoprotein (a) plasma value (Lp(a)) between two consecutive 
aphaeretic procedures. 
materials and methods. The study population consists of 8 pa-
tients (F=3, M=5; age 64 (55-68) y.o.) with acute coronary syn-
drome, symptomatic peripheral arterial disease and elevated 
plasma Lp(a) levels. All patients underwent blood sampling: be-
fore (T0) and immediately after (T1) aphaeretic procedure, after 
2 (T2), 4 (T3) and 6 (T4) days from baseline (T0). We compare 
Lp(a) levels at each control between aphaeresis-without-niacin/
laropiprant period (A) and aphaeresis-during-niacin/laropiprant-
therapy period (AN). 
Results. Lp(a) values at each control, between A and AN, were: 
1205 (847-1750) mg/L, 275 (20-300) mg/L, 670 (511-980) mg/L, 
957. (705-1240) mg/L, 1100 (816-1600) mg/L and 1080 (770-1320) 
mg/L, 160 (20-300) mg/L, 520 (300-690) mg/L, 550 (546-720) 
mg/L, 790(640-1010) mg/L, respectively. Significant differences 
in Lp(a) plasma values, between A and AN, were found at T3 
(p=0.048) and T4 (0.017) controls. 
Conclusions. Niacin/laropiprant addition to lipid aphaeresis slows 
rising rate of Lp(a) plasma values between two consecutive proce-
dures. 
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PeRIPHeRAl ARTeRIAl ToNomeTRY 
FoR ASSeSSINg eNDoTHelIAl FuNCTIoN 
IN RelATIoN To DIeTARY HABITS

G. Cioni1, M. Boddi1, C. Fatini1, I. Romagnuolo1, A. Casini2, 
G.F. Gensini1,3, R. Abbate1, F. Sofi1,2,3

1Department of Medical and Surgical Critical Care, University 
of Florence, AOU Careggi, Florence, Italy; 2Agency of nutrition, 
University of Florence, AOU Careggi, Florence, Italy; 
3Don Gnocchi Foundation, Florence, Italy
E-mail: gabriele.cioni@unifi.it 

Background. Peripheral-arterial-tonometry (PAT) provides, 
with good reproducibility, measures of NO-mediated endothelial 
response, which correlate with flow-mediated-dilation (FMD) find-
ings obtained by brachial artery ultrasound. Few data about the 
ability of exploring endothelial function by PAT in relation to di-
etary habits are available. Aim of this study was to evaluate RHI in 
subjects referring to for primary prevention, in relation to classical 
risk factors, in particular to adherence to Mediterranean diet and 
red wine consumption. 
materials and methods. The study population comprised 95 
consecutive clinically stable subjects in primary prevention for 
cardiovascular diseases. All subjects underwent medical question-
naire, clinical examination, and peripheral arterial tonometry for 
endothelial function evaluation. 
Results. A significant inverse correlation between RHI values and 
BMI (r=-0.271; p=0.029), and the number of cardiovascular risk fac-
tors were found (r=-0.32, p=0.003). A significant positive correlation 
between score of adherence to Mediterranean diet and RHI values 
was found (r=0.305; p=0.003). Higher adherence to Mediterranean 
diet was found in subjects with RHI values >1.50 in comparison to 
others (39 (27-50) vs 33 (28-45), respectively; p=0.064). RHI values 
were significantly higher in regular drinkers in comparison to non-
regular drinkers (1.59 (1.28-2.29); 2.02 (1.38-3.54) respectively). 
Relationship between RHI and red wine consumption remained 
statistically significant even after adjustment for age, sex, BMI, 
smoking habit, hypertension and adherence to Mediterranean diet 
Conclusions. Our findings strengthen the ability of PAT to evalu-
ate alterations of endothelium response to ischemia, in relation to 
physiological and clinical conditions, so indicating possible useful-
ness to optimize and personalize risk stratification. 

eNDoTHelIAl DYSFuNCTIoN AND 
mARKeRS oF SYSTemIC ATHeRoSCleRoSIS 
ARe ASSoCIATeD WITH THe eXTeNSIoN 
oF CoRoNARY ARTeRY DISeASe IN ACuTe 
CoRoNARY SYNDRome PATIeNTS

G. Cioni, R. Marcucci, A.M. Gori, A. Rogolino, A. Galassini, 
E. Ganugi, S. Valente, C. Giglioli, G.F. Gensini, R. Abbate, M. Boddi
Department of Medical and Surgical Critical Care, 
University of Florence, AOU Careggi, Florence, Italy
E-mail: gabriele.cioni@unifi.it 

Background. Several studies showed the main role of endothelial 
dysfunction in the early stage and progression of vascular disease; 
Lipoprotein(a) (Lp(a)) and homocysteine (Hcy) were markers of 
atherosclerotic burden, linked to an increased rate of ischaemic 
vascular events. 
Purpose of our study was to evaluate whether the alterations of 
endothelial function, investigated by peripheral arterial tonometry 

(PAT), and hcy and Lp(a) levels, may be associated with the exten-
sion of coronary artery disease (CAD) in high risk patients. 
materials and methods. Study population comprised 87 patients 
(F=25.3%; age=67.8±12.2 years) with previous acute coronary syn-
drome (ACS), who underwent medical examination (cardiovascu-
lar risk factors (CRFs) evaluation), fasting blood sample (Lp(a), 
hcy), coronarography, and PAT. 
Results. We found 10 (11.5%) mono-vessel, 34 (39.1%) bi-vessel 
and 43 (49.4%) three-vessel CAD patients. 
PAT values were significantly associated with progressive CAD ex-
tension (PAT values for mono-vessel, bi-vessel, three-vessel CAD: 
1.91 (1.55-3.99), 1.64 (1.26-2.70), 1.40 (1.20-2.12), respectively; 
mono- versus 2-vessel, p=0.006; 2- versus 3-vessel, p=0.001; p for 
trend, p<0.0001). Hcy values were significantly higher in 2-ves-
sel (11.3 (3.0-23.2) µmol/L) and 3-vessel (14.7(1.6-22.7) μmol/L) 
CAD patients in comparison to mono-vessel subjects (5.0 (2.0-9.4) 
µmol/L) (p value for mono- versus 2-vessel, p<0.0001; 2- versus 
3-vessel, p=NS; p for trend<0.0001). Lp(a) values were significantly 
associated with CAD extension (Lp(a) values for mono-vessel, bi-
vessel, three-vessel CAD: 20(20-1130) mg/L, 332.5(20-1680) mg/L, 
670(20-1828) mg/L, respectively; mono- versus 2-vessel, p=0.005; 
2- versus 3-vessel, p=0.06; p for trend <0.0001). The contemporary 
presence of Lp(a) >300 mg/L, hcy >15 µmol/L and PAT<1.50 values 
was found in 12(35.3%) 3-vessel, 2(4.7%) 2-vessel and none mono-
vessel CAD patients. 
Conclusions. We showed that endothelial dysfunction and mark-
ers of atherosclerotic burden were associated to multi-vessel coro-
nary involvement. 

AoRTIC STeNoSIS IN HeTeRoZYgouS 
FAmIlIAl HYPeRCHoleSTeRolemIA 
WITH IVS10+1 g>A lDl ReCePToR 
muTATIoN: A CASe RePoRT

M.G. Coppola1, M. Nunziata1, G. Marotta1, F. Jossa1, M. Gentile1, 
G. Fortunato2,3, M.N. D’Agostino2,3, M.D. Di Taranto2,3, 
P. Rubba1

1Department of Clinical and Experimental Medicine University 
“Federico II” Medical School, Naples, Italy; 2CEINGE S.C.a r.l. 
Biotecnologie Avanzate, Napoli, Italy; 3Dipartimento di Biochimica 
e Biotecnologie Mediche, Università degli Studi di Napoli Federico 
II, Napoli, Italy
E-mail: gabry.cop@libero.it 

Case report. A 56 years old male with a history of familial hyper-
cholesterolemia (FH), non smoker, presented to our hospital for a 
clinical control. He showed mild dispnea on exertion. The blood 
pressure was 130/80 mmHg, and the pulse rate was 70 beats/
min. Physical examination showed Achilles tendons xanthomas. 
A systolic ejection murmur (3/6 Levine) was heard in the second 
intercostals space on the right sternal border, radiated to the neck. 
Blood examination showed Total Cholesterol 400 mg/dl, HDL 
Cholesterol 60 mg/dl, Tryglicerides 130 mg/dl, LDL Cholester-
ol 314 mg/dl, in therapy with ezetimibe/simvastatin 40 mg. The 
electrocardiogram indicated left ventricular hypertrophy. Trans-
toracic echocardiography showed moderate aortic stenosis (mean 
gradient 38 mmHg, valve area 1,2 cm 2), diffuse hypertrophy of 
left ventricular wall and preserved left ventricular ejection fraction. 
The patient underwent a coronary angiography with implantation 
of a stent on anterior descending artery. A genetic analysis was 
carried out for the detection of a LDL-receptor (LDLR) mutation, 
and a mutation (IVS10+1 G>A) was identified at heterozygous 
status. The patient started therapy with clopidogrel, aspirin, beta 
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blockers, ace-inhibitor, rosuvastatin 40 mg, and plasma exchange 
therapy. 
Discussion. Aortic stenosis is a characteristic feature of patients 
with homozygous FH. The incidence of aortic stenosis is lower 
in heterozygous FH without other cardiovascular risk factor. Het-
erozygous FH is a disorder with a variable phenotypic expression. 
IVS10+1 G>A is a splicing mutation of LDLR, described in litera-
ture as receptor-negative mutation (residua l LDLR activity <55%). 
According to previous studies, patients with receptor-negative mu-
tations present with higher LDL-Chol, higher prevalence of tendon 
xanthomatosis and higher prevalence of premature cardiovascular 
disease than patients with receptor-defective mutation (residua l 
LDLR activity <55%). 
Conclusion. An early genotypic identification could be useful to 
identify high risk mutation in order to an aggressive and effective 
therapy for cardiovascular prevention. Aortic stenosis when pres-
ent should be monitored by echocardiography because it might 
lead to heart failure and sudden death. 

HDl AND ImmuNe Cell ReSPoNSe:
Role oF HDl oN moNoCYTeS 
IN HumANS AND ANImAl moDelS

L. Cutuli1, F. Sala1, S. Fiorelli1, L. Grigore2, K. Garlaschelli2, 
G. Chiesa1, G.D. Norata1,2, A.L. Catapano1,2

1Università degli studi di Milano, Italia; 2Centro SISA per lo studio 
dell’aterosclerosi, Ospedale Bassini, Cinisello Balsamo, Italia
E-mail: luciacutuli@guest.unimi.it 

HDL possesses atheroprotective functions including the modula-
tion of immune cells. Through the depletion of cholesterol from 
lipid rafts. 
Aim of this study was first to investigate the correlation between 
monocyte subsets and HDL in humans and animal models; and, 
second, to investigate the effect of HDL on immunological marker 
expression in human monocytes. 
A significant inverse correlation was found between HDL levels 
and percentage of monocytes CD14++CD16- (classical monocytes) 
in the general population (r=-0,36; p<0,001). Patients with primary 
hypoalfalipoproteinemia exhibit higher percentage of monocytes 
CD14++CD16- (non classical monocytes) compared to control age 
and sex matched subjects (92,42% ±3,95% vs 88,78% ±3,07%, re-
spectively; p<0,01;) and, a significant reduction in the percentage 
of monocytes CD14-CD16++. A gene expression analysis showed 
that monocytes from patients with hypoalfalipoproteinemia pres-
ent increased levels of CD40L, MCP-1 and IL-10, while no dif-
ferences were observed IL-6, INFγ, TNFα and CD40. The third 
cohort, which presented a significant increase in total cholesterol 
plasma levels, triglycerides and ApoB and a significant reduction 
in HDL plasma levels and ApoAI also showed a significant increase 
in monocyte CD14++CD16- subsets (92,65±3,52% vs 88,57 ±5,39%; 
p=0,03). Interestingly ApoAI KO mice exhibit higher percentage of 
classical monocytes compared to tg ApoAI mice (Ly6C in CD11b+) 
(92,11±2,65% vs 83,57±4,14%, respectively; p<0,01). Finally Expres-
sion of CD14 on monocytes of general population after stimula-
tion with HDL and rHDL was reduced about of 23% compared to 
control(p<0.05). 
Our data indicate that low HDL levels are associated with an in-
creased percentage of classical monocytes in humans and in ani-
mal models. Moreover the HDL modulate cholesterol in immune 
cell lipid rafts and indirectly the expression of CD14. Studies are 
ongoing to understand the molecular basis of this relation between 
HDL and immune cell responses. 

VITAmINA D e FATToRI DI RISCHIo 
CARDIoVASColARe IN PAZIeNTI 
CoN ARTeRIoPATIA PeRIFeRICA

A. Da Porto, E. Nanino, L.A. Sechi, A. Cavarape
Clinica Medica, Azienda Ospedaliero-Universitaria Udine
E-mail: andrea_daporto@tin.it

obiettivo. Scopo del nostro studio è l’analisi delle relazioni pre-
senti tra livelli di Vitamina D 25 OH, fattori di rischio CV e diffusio-
ne della malattia aterosclerotica in 150 soggetti affetti da arteriopa-
tia periferica sintomatica. 
materiali e metodi. La nostra indagine è stata condotta su 150 
pazienti (104 M; 46 F), affetti da arteriopatia periferica sintomatica, 
di età media pari a 71.2±7.1 anni, I pazienti sono stati sottoposti 
a valutazione clinica, a determinazione di parametri bioumorali di 
rischio cardiovascolare, di markers di infiammazione e di attività 
trombotica oltre che ad accertamenti strumentali (EcoDoppler e 
Angio TC, Angiografia) per valutare diffusione della malattia atero-
sclerotica. La popolazione è stata successivamente divisa in 4 classi 
a seconda dello status di Vitamina D 25 OH. Le variabili continue 
sono state comparate con metodo ANOVA, quelle categoriche con 
metodo Chi-Quadrato. Sono state successivamente valutate le cor-
relazioni (Pearson) esistenti tra status di Vitamina D 25 OH ed i 
principali fattori di rischio CV noti ed emergenti. 
Risultati. Sul totale della popolazione in esame il 43,5% presentava 
una carenza grave di vitamina D, il 24% una carenza lieve, il 13,5% 
una insufficienza e solo il 10% uno status di sufficienza. I soggetti 
con carenza grave presentano livelli significativamente più elevati 
di colesterolo totale, APO B ed APOB/APO-A1 ratio (P<0.05), li-
velli significativamente superiori di D-Dimero ed F1+2 ( P. 0.003) e 
livelli significativamente maggiori di Hs PCR e VES (P<0.05). I sog-
getti carenti di vitamina D sono inoltre risultati essere più frequen-
temente affetti da microalbuminuria (33% vs 6,6% P 0,047). I test di 
correlazione hanno evidenziato correlazioni inverse tra livelli ri-
dotti di Vitamina D 25 OH e Colesterolo Totale (R-0,209 P=0,011), 
Apo B (R-0,211 P=0,010), B/A ratio (R-0,162 P: 0,049), Fibrinogeno 
(R-0,176 P 0,033) Log D-Dimero (R-0.095 P 0,044), F1+2 (R-0.230 
P<0,0001), HsPCR (R-0,211 P 0,01), VES (R-0,216 P 0,008). Non si 
sono rilevate differenze significative nella terapia farmacologica e 
nella severità dell’arteriopatia periferica. 
Conclusioni. I pazienti con arteriopatia periferica presentano 
molto frequentemente carenza di Vitamina D 25 OH tale carenza 
sembra correlare in maniera significativa con la presenza di disli-
pidemia aterogena (elevati livelli circolanti di Apo B e B/A ratio 
elevato) con esaltata attività trombotica (elevati livelli di D-Dimero, 
Fibrinogeno ed F1+2) ed elevata attività infiammatoria (HsPCR e 
VES elevate). Questi dati confermano il possibile ruolo del deficit 
di Vitamina D 25 OH nella genesi e nella progressione nell’atero-
genesi esplicato attraverso vari meccanismi. 
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lA DISTANZA PeRCeNTuAle DAl TARgeT 
TeRAPeuTICo PeR lDl-C: DISTRIBuZIoNe 
IN uNA PoPolAZIoNe e SuA INFlueNZA 
SullA moRTAlITÀ. lo STuDIo 
BRISIgHellA

S. D’Addato, A. Dormi, A.F.G. Cicero, M. Rosticci, C. Borghi
Università degli Studi di Bologna,  
Dip. Scienze Mediche e Chirurgiche
E-mail: sergio.daddato@unibo.it 

Introduzione. Il raggiungimento del target terapeutico per ogni 
fattore di rischio(FR) cardiovascolare è essenziale per ridurre il 
rischio cardiovascolare globale (RCVG). 
obiettivi. Valutare, in soggetti dello Studio Brisighella, in ragio-
ne della distanza percentuale dal target terapeutico (DPTT) per 
LCL-C determinato sulla base del RCVG calcolato con l’algoritmo 
CUORE: 1)distribuzione percentuale della popolazione, 2) soprav-
vivenza a 10 anni. 
materiali e metodi. Il campione comprende, 294 uomini e 283 
donne, di cui 70 uomini e 58 donne costanti nella partecipazione al 
follow-up quadriennale e 224 uomini e 225 donne saltuari, seguiti 
nel decennio 1988-1998 (nel quale si è svolto un intervento educa-
tivo-nutrizionale). I soggetti, confrontabili per età, PAS, PAD e TG, 
sono stati suddivisi in funzione di categorie di DPTT per LDL-C. 
Gruppo A) 0-15% (area d’intervento con approccio dieta/integra-
tori alimentari); gruppo B)16-40% (area d’intervento con statine di 
primo livello); gruppo C) >40% (area d’intervento con statine di 
secondo livello e/o associazioni). Sono stati confrontati soggetti 
costanti (SC) ai controlli rispetto agli incostanti (SI). La sopravvi-
venza è stata valutata su tutta la popolazione divisa per sesso e per 
categorie di DPTT utilizzando curve Kaplan-Meier. 
Risultati. I soggetti non a target sono pressoché il doppio nei SI 
(34.8% M, 32,1% F) rispetto ai SC (17,9% M, 11.77% F). Nei maschi 
il 49,7% dei SC erano nel gruppo A, il 38.3% nel gruppo B, il 12.1% 
nel gruppo C. Nei SI la distribuzione era: 36.6%; 49.9%; 13.6%. Nelle 
donne SC la distribuzione era: 70.7%; 28.2%; 1.1%. Nelle SI 46.1%; 
47.1%; 6.9%. Le curve di Kaplan-Meier, nei maschi, dimostrano una 
riduzione progressiva della sopravvivenza passando dal gruppo A 
al gruppo C. La differenza non si evidenzia nelle donne probabil-
mente per lo scarso numero di eventi registrati. 
Conclusioni. I dati confermano come un controllo costante dei 
FR cardiovascolare, possa determinare una riduzione della DPTT 
anche di un singolo FR (es. LDL-C). Inoltre, almeno negli uomini, 
la DPTT può rappresentare un indicatore di sopravvivenza a 10 
anni. 

FAmIlIAl HYPeRCHoleSTeRolemIA: 
AN uPDATe oF THe geNeTIC 
CHARACTeRIZATIoN
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Introduction. Familial Hypercholesterolemia (FH) is a common 
autosomal dominant disorder characterized by high levels of to-
tal and LDL cholesterol. In general population, FH is found with 

a heterozygous frequency of 1:500 whereas homozygotes or com-
pound heterozygotes occur 1 in 106 individuals and show severe 
cardiovascular complications since childhood. Mutations in the 
LDL receptor (LDLR) gene are the main cause of FH. Although 
the number of LDLR mutations is very high (more than 1100) ge-
nomic clusters of mutations have been reported in different coun-
tries (1). We aim to enlarge the genetic spectrum of FH mutations 
in the LDLR gene in a Southern Italy population. 
Materials and Methods. We enrolled 269 patients with clinically 
diagnosed FH, of which 197 were unrelated. The promoter and the 
18 exons of the LDLR gene were amplified by PCR and directly 
sequenced. To confirm splicing mutations, we performed RT-PCR 
analysis on the mRNA. For detection of large rearrangements, 
copy number quantification of the 18 exons of the LDLR gene was 
performed by the SALSA MLPA kit (MRC-Holland). 
Results. Screening of the LDLR gene revealed mutations in 
136/197 patients (mutation rate 69.0%). Among the 48 different 
mutations found, 6 mutations (2 splicing alterations and 4 mis-
sense mutations) account for more about 57% of cases. In the total 
population we found 15 patients compound heterozygotes or ho-
mozygotes (frequency of 8%). The mutation rate in pediatric popu-
lation (minor than 16 years) was 85% (34/40 patients). 
Conclusions. In agreement with the presence of genomic clusters 
of LDLR mutations, we identified the 6 mutations with the highest 
frequency in Southern Italy. In order to prevent fatal cardiovascu-
lar events, particular attention should be taken in the identification 
of compound heterozygous, homozygous and pediatric patients 
which represent a high percentage of FH population. 
Reference
1. Hopkins PN, et al. J Clin Lipidol. 2011; 5: S9-17.
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Background. Metabolic syndrome (MS) is a cluster of risk fac-
tors (dysglycemia, hypertension, dyslipidemia, central adiposity) 
leading to increased cardiovascular risk (CVR) and diabetes. In 
order to identify putative novel biomarkers of MS onset and pro-
gression we studied whole-genome gene and miRNA profile of 
peripheral blood mononuclear cells (PBMCs) in patients with MS.
materials and methods. We enrolled 20 healthy controls 
(10F:10M) and 20 naïve patients (10F:10M; >3 ATPIII criteria for 
MS) without organ damage. We collected clinical and biochemical 
data, and blood samples for PBMCs isolation and the study of gene 
and miRNA expression profiling (Illumina iScan).
Results. When compared to healthy controls, MS patients were 
characterized by increased BMI, abdominal circumference, 
blood pressure, insulin-resistance, glycaemia, and CVR, while 
HDLc was decreased (p<0.05). Up to 8000 genes were expressed 
in the PBMC transcriptome, with 68 significantly up-regulated 
and 44 down-regulated genes in MS group; of the 622 miRNAs 
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expressed in the PBMCs, 12 were significantly up-regulated 
and 2 were down-regulated in the MS group (cut-off 1.3 folds; 
adjusted p-value <0.001). With the Ingenuity Pathway Analysis, 
we dissected the biological networks differentially expressed in 
MS, and we found a strong down-regulation of lipid metabolism 
pathway (12 genes) and an up-regulation of cell cycle, cellular 
growth and proliferation (30 genes). The most intriguing gene 
was the ATP-binding cassette transporter A1 (ABCA1), a key 
player of cholesterol efflux from macrophages governing reverse 
cholesterol transport, which was down-regulated, positively cor-
related to HDLc, and negatively to BMI and CVR. Furthermore, 
we found other intriguing correlations between miRNAs, genes, 
and clinical variables.
Conclusions. PBMCs are active players in MS pathophysiology 
and their transcriptome is a source of putative biomarkers of MS 
diagnosis and progression, and targets for the management of lipid 
disorders and atherosclerosis.

eFFeCTS oF ADD-oN AlISKIReN 
THeRAPY oN PlAQue INSTABIlITY 
mARKeRS IN HYPeRTeNSIVe elDeRlY 
PATIeNTS uNDeRgoINg CARoTID 
eNDARTeReCTomY
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Introduction. Hypertension stimulates atherogenesis and plaque 
instability. Many patients undergoing carotid endarterectomy 
(CEA) do not have BP to target despite drug therapy. Matrix me-
talloproteinases (MMPs) have been suggested to be involved in 
plaque instability whereas the tissue inhibitor of MMP (TIMP) 
was related to plaque stabilization and it is increased in calcified 
areas of carotid plaques. The aim of the present study was to ana-
lyze if add-on anti-hypertensive therapy with aliskiren or lercani-
dipine was able to affect plaque expression of MMPs, TIMP as well 
as CDKN2A, VEGF, and resistin, that are involved respectively in 
progression, destabilization and formation of plaques. 
materials and methods. 52 hypertensive patients treated with 
two drugs and with cardiovascular co-morbidities (AIFA criteria 
for aliskiren online monitoring) enlisted for CEA were selected. 
Patients was assigned to one of three groups: group A hyperten-
sive patients with BP under optimal control (n=27, control group), 
group B hypertensive with aliskiren as add-on therapy (n=12), and 
group C where the add-on was lercanidipine (n=13). All patients 
were undergoing surgery after two months of add-on therapy and 
carotid plaques were collected for analysis. Expression of MMP-1, 
-2, -7, -9, -12, TIMP-1, CDKN2A, VEGF and resistin was analyzed 
by RealTime PCR-TaqMan assay.
Results. Patients treated with add-on drug therapy had BP 
<140/90 mmHg both in group B (aliskiren) and in group C (le-
rcanidipine). Aliskiren group showed a reduction in the expres-
sion of almost all genes assayed compared to group C treated with 
lercanidipine as add-on, reaching significance for MMP-1, MMP-7 
and MMP-9 (p<0.05). Both group B and C showed statistical reduc-
tion (p<0.05) for MMP-12. 
Conclusions. Showed that aliskiren as add-on therapy was more 
effective than lercanidipine in reducing the expression of MMPs. 

In particular, the main MMPs responsible for atherosclerotic 
plaques progression, destabilization and rupture seem to be more 
potently downregulated by aliskiren add-on therapy. These re-
sults suggest a new therapy for patients with hypertension and 
vascular disease. 

PlATeleTS ACTIVATIoN IN PATIeNTS 
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Background. Training is a documented effective treatment in pa-
tients affected from peripheral arterial disease. Platelet activation 
plays a pivotal role in atherosclerosis progression and cardiovas-
cular events. In ischemic heart disease, platelet activation is re-
duced by aerobic training, while strenuous exercise is associated 
with enhanced activation. Few data can be found for patients with 
peripheral arterial disease on training. We aimed to evaluate the ef-
fects of aerobic training on platelet activation and oxidative stress 
at rest and after maximal walking exercise. 
methods and Results. We enrolled 27 patients with intermittent 
claudication. They were submitted to a 15 days aerobic training 
period (cycling and treadmill exercise under maximal walking ca-
pacity). Platelet function (PAF 100 with ADP and epinephrine, P 
selectin) and oxidative stress (malondyaldehyde) were analyzed at 
rest and after maximal treadmill test, at the beginning and at the 
end of the period. At the end of training, absolute walking distance 
increased (450±180 vs 250±108 m; p<0,05), malondyaldehyde de-
creased (124±20 vs 147±25 ug/l; p<0,05), P-selectin decreased 
(0,81±0,31 vs 1,40±0,62 p<0,005), epinephrine platelet activation 
improved. Maximal treadmill test before training elicited signifi-
cant ADP platelet activation, while the maximum treadmill test 
reduced platelets ADP activation at the end of training; the test 
caused increase in malondyaldeyde concentration at the beginning 
and at the end of protocol . 
Conclusions. Training can cause an improvement of endothelial 
function and an increased release of NO and prostacyclin, these 
substances exert favorable effects on platelets function. Further-
more ischemia-reperfusion, elicited by maximal treadmill test, in-
creases the release of ADP that is inversely reduced after training. 
Aerobic supervised training in patients with peripheral arterial dis-
ease improves platelets aggregation, oxidative stress and platelets 
aggregation during maximal exercise. These data help explaining 
the benefit of training in PAD and atherosclerosis. 
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Background. Type 2 Diabetes (T2DM) is a chronic disease char-
acterized by an inadequate beta-cell response to the progressive 
insulin resistance. The tiny mechanism(s) underlying insulin-re-
sistance and increased atherosclerosis burden in T2DM patients 
are not fully understood. MicroRNAs (miRNAs) are short (20-22 
nucleotides of length), endogenous, non-coding, RNAs represent-
ing a new class of regulators of gene expression. Remarkably, they 
are found in all cell type and their presence is clearly detectable 
in peripheral blood. Currently miRNAs involvement has been 
demonstrated in many diseases such as cancer, inflammatory and 
cardiovascular diseases. However, the role of miRNAs in T2DM in 
humans is not fully elucidated, thus aim of this study was to inves-
tigate the plasma miRNAs profile of diabetic patients. 
materials and methods. Blood samples were collected from 11 
diabetic patients and 11 matched control patients. T2DM diagno-
sis was formulated according currently available American Diabe-
tes Association guidelines. We enrolled only drug-naïve patients 
before starting specific treatment. Patients with active inflamma-
tory diseases, chronic kidney disease and cancer were excluded. 
RNA was extracted according with previously validated methods, 
quantified and pooled and a wide microRNA expression profil-
ing was performed (miRNome). Then, some of the miRNAs that 
were differently expressed between two groups were validated 
by RealTime-PCR (RT-PCR). Data analyses were performed with 
deltadelta Ct method. Finally, bioinformatics was used in order to 
identify the potential targets of these miRNAs. 
Results. Microarray analysis showed that 4 miRNAs were upregu-
lated whereas 21 miRNAs were downregulated in diabetic patients. 
Interestingly, RT-PCR validation confirmed a significant downreg-
ulation of let-7a (p=0.023) and let-7f (p=0.049). Moreover, we found 
a significant upregulation of miR-326 (p=0.006). Furthermore, 
an interesting trend supporting down-regulation of miR-16, miR-
21 and let-7g in diabetic patients was found, despite these values 
did not reach statistical significance probably due the small study 
population. In silico analysis confirmed that the predicted targets 
of these miRNAs are able to modulate genes involved in insulin-
sensitivity, including Adiponectin and IGF-1 receptor. 
Conclusion. This study demonstrated that diabetes is associated 
with a modulation of the expression of plasma miRNA that are in-
volved in insulin resistance. If confirmed, these findings will con-
tribute to improve our knowledge on diabetes pathophysiology and 
lead to the identification of new innovative therapeutic approach. 

oRAl ADmINISTRATIoN oF 
lACToBACIlluS ACIDoPHIluS, 
BIFIDoBACTeRIum INFANTIS 
AND STRePToCoCCuS THeRmoPHIluS 
INDuCeS HePATIC BIle ACID 
SYNTHeSIS IN mICe
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The gastrointestinal tract is homing a highly dynamic microbial 
ecosystem that has metabolic and protective functions. Gut micro-
biota is crucial for bile acid (BA) biotransformation thus modulat-
ing BA pool composition. The aim of the study was to characterize 
the effects of probiotic-mediated modification of gut microbiota in 
regard to BA metabolism. 
Mice were administered vehicle or probiotic mixture VSL#3 for 
21 days. Fecal probiotic DNA composition and bacterial enzyme 
gene expression and activity were weekly monitored while serum, 
biliary, fecal BA levels and pool size were measured at the end of 
the treatment. A metabolic flux study by using (3H)-taurocholic 
acid was performed to monitor ileal BA absorption. Finally, charac-
terization of the bacterial lineages (phyla) present in the fecal mi-
crobiotas was obtained by metagenomic sequencing and analysis. 
VSL#3 modified fecal bacteria DNA composition and increased 
the expression and activity of BA-deconjugating enzymes along 
with a reduced fecal conjugated/unconjugated BA ratio. VSL#3-
treated animals exhibited enhanced fecal BA excretion that was 
associated with changes in ileal BA absorption and compensated 
by an increased hepatic BA neo-synthesis due to repression of 
the entero-hepatic farnesoid X receptor-fibroblast growth factor 
15 (FXR-FGF15) axis. Serum, biliary and BA pool size were un-
changed upon VSL#3 treatment. When probiotic mixture was giv-
en to FXR-deficient animals, hepatic BA neo-synthesis appeared 
unchanged. Probiotic modification of gut microbiota is able to 
change BA metabolism via enhanced fecal excretion and hepatic 
neo-synthesis and may have a therapeutic potential in metabolic 
and inflammatory disorders of gut-liver axis where BA level modu-
lation is desirable. 

T HelPeR 17/T HelPeR 1 INFlAmmATIoN
IN ATHeRoSCleRoSIS

M.M. D’Elios, M. Benagiano, F. Munari, A. Ciervo, 
M. Ferrari, A. Amedei, C. Della Bella, E. Niccolai, 
M. de Bernard, D. Prisco
Patologia Medica, University of Florence, Italy. University of Padua, 
Italy, University of Pisa, Italy. Istituto Superiore di Sanità, Rome, 
Italy
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A pathogenetic role for infections in atherosclerosis has been sug-
gested by the detection of pathogens in the arterial vessels and by 
the association between atherosclerosis and serological responses 
to different pathogens, such as Chlamydophila pneumoniae, Heli-
cobacter pylori, cytomegalovirus, herpes simplex virus, Haemoph-
ilus influenzae, or between the extent of atherosclerosis and the 
infectious burden. 
Phospholipases are produced from bacterial pathogens causing 
very different diseases. One of the most intriguing aspects of phos-
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pholipases is their potential to interfere with cellular signaling cas-
cades and to modulate the host-immune response. 
We investigated the role of the innate and acquired immune re-
sponses elicited by Chlamydophila pneumoniae phospholipase D 
(CpPLD) in the pathogenesis of atherosclerosis. We evaluated the 
cytokine and chemokine production induced by CpPLD in healthy 
donors’ monocytes and in vivo activated T cells specific for CpPLD 
that infiltrate atherosclerotic lesions of patients with C. pneumoni-
ae antibodies (12 males and 12 females; mean age 68.9 years) with 
or without anti-C. pneumoniae antibodies. We also examined the 
helper function of CpPLD-specific T cells for monocyte matrix me-
talloproteinase (MMP)-9 and tissue factor (TF) production as well 
as the CpPLD-induced chemokine expression by human venular 
endothelial cells (HUVECs). 
We found that CpPLD is a TLR4 agonist able to induce the expres-
sion of interleukin (IL)-23, IL-6, IL-1beta, TGF-beta, and CCL-20 
in monocytes, as well as CXCL-9, CCL-20, CCL-4, CCL-2, ICAM-
1, and VCAM-1 in HUVECs. In the lymphocytic infiltrates of hu-
man atherosclerotic lesions, we showed a significant (p<0.001) 
predominance of T cells producing interleukin-17, gamma-inter-
feron and other cytokines. Plaque-derived T cells produce IL-17 
in response to CpPLD. Moreover, CpPLD-specific T lymphocytes 
display helper function for monocyte MMP-9 and TF production. 
CpPLD promotes Th17/Th1 cell migration through the induction 
of chemokine secretion and adhesion molecule expression on en-
dothelial cells. 
CpPLD is able to drive the expression of IL-23, IL-6, IL-1 b, TGF- b, 
and CCL-20 by monocytes and to elicit a Th17/Th1 immune re-
sponses that play a key role in the genesis of atherosclerosis, thus 
suggesting that Th17/Th1 cell pathways and CpPLD may repre-
sent novel therapeutic targets for the prevention and treatment of 
the disease. 

STuDIo geNeTICo moleColARe IN Due 
CASI DI ABeTAlIPoPoRoTeINemIA
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e Reggio Emilia, Modena, Italia
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Introduzione. L’abetalipoproteinemia (ABL) è un raro disordine 
recessivo caratterizzato da livelli molto bassi di colesterolo totale, 
VLDL, LDL e chilomicroni, e la completa assenza di apolipoprotei-
na B (apoB) nel plasma. L’ABL si presenta con ritardo di crescita, 
malassorbimento intestinale di lipidi, steatorrea, accumulo di lipidi 
nel fegato e negli enterociti. ABL è dovuta a mutazioni del gene 
MTTP che codifica per una proteina microsomiale di trasferimen-
to dei trigliceridi (MTP) necessaria per l’assemblaggio di VLDL e 
chilomicroni. 
Scopo. Diagnosi genetico-molecolare in un paziente Tunisino 
(#702) e in un paziente ebreo Ashkenazita (#WI) con sospetta 
ABL. 
metodi e Risultati: Il probando #702, nato da genitori consan-
guinei, presentava assenza di LDL-C e apoB nel plasma. Il sequen-
ziamento del gene MTTP ha evidenziato la presenza in omozi-
gosi di una sostituzione nucleotidica nel sito donatore di splicing 
dell’introne 9 (c.1236+2T>G), con probabile abolizione funzionale 
del sito stesso, come indicato dall’analisi in silico. Studi funzionali 
in vitro con minigene-reporter hanno dimostrato che la mutazi-
one causa l’eliminazione dell’esone 9 nell’ mRNA maturo, la cui 
traduzione genera una proteina tronca di 372 amminoacidi priva 
di funzione. 

Il paziente #WI è risultato appartenere alla comunità ebraica Ashke-
nazita, popolazione in cui è frequente (1:131) la presenza in etero-
zigosi di una sostituzione nucleotidica (c.2593 G>T) nell’esone 18 
del gene MTTP, risultante in una mutazione nonsenso (p.G865X). 
Per tale motivo è stata eseguita nel paziente la ricerca di questa 
mutazione. L’analisi di sequenza ha rilevato la presenza allo stato 
omozigote della mutazione c.2593 G>T, che porta alla formazione 
di un codon di stop prematuro e causa la formazione di una pro-
teina tronca di 864 aminoacidi. 
Conclusioni. Questo studio ha confermato la presenza di una mu-
tazione MTP già riscontrata nella popolazione Ashkenazita ed ha 
identificato una nuova mutazione di questa proteina, come causa 
di ABL. 
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Introduction. Adiponectin is a protein secreted by the adipose 
tissue with pleiotropic effects on metabolism. Its anti-atherogenic 
action consists in the improvement of endothelial function and 
anti-inflammatory status in arterial walls (1). Adiponectin effects 
are mediated by two receptors, AdipoR1 and AdipoR2, which are 
ubiquitously expressed (2). The adiponectin resistance was dem-
onstrated in obesity. We aim to verify if adiponectin-resistance oc-
curs in human atherosclerotic plaques. 
materials and methods. RNA from 49 carotid atherosclerotic 
plaques (advanced lesions), their respective adjacent regions (with 
a low grade lesions) and 7 healthy arteries (iliac and mesenteric) 
was extracted, reverse-transcribed and used for real-time PCR by 
specific TaqMan assays (Applied Biosystems). In vitro experi-
ments for gene regulation studies were performed on primary Hu-
man Aortic Endothelial Cells and Smooth Muscle Cells (Lonza) 
co-cultured with the macrophage cell line THP-1. 
Results. Expression levels of AdipoR1 were lower in advanced 
plaques as well as in their respective adjacent regions than in 
healthy arteries (p=0.020 and p=0.001 respectively). AdipoR2 lev-
els gradually decreased from healthy arteries to plaque adjacent 
regions and to advanced plaques (all comparisons p<0.0001). In 
both cell types, expression of AdipoR1 was not affected by the co-
culture with THP-1. The presence of THP-1 decreased AdipoR2 
expression in Smooth Muscle Cells (p=0.040), whereas a not sta-
tistically significant decrease was observed in Endothelial Cells. 
Conclusions. We demonstrated a decreased expression of adi-
ponectin receptors in initial and advanced plaques, suggesting a 
mechanism of adiponectin-resistance during atherosclerotic pro-
cess. A local adiponectin-resistance could be a main cause of the 
lack of atheroprotective effects mediated by adiponectin. Pres-
ence of macrophages could be a contributory cause of AdipoR2 
decrease. 
References
1. Hui X, et al. Adiponectin and cardiovascular health: an update. 
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Purpose. Human T-lymphocytes were shown to be endowed with 
a functional active renin-angiotensin system (RAS) and to have a 
role in the development of hypertensive target organ damage. T-
lymphocyte RAS seems to be activated in hypertensive patients with 
low-grade inflammation. Low-grade inflammation is reported to me-
diate cardiovascular risk also in obeses. The aim of this study is to 
assess the activation of T-lymphocytes RAS in hypertensives and/
or obeses and the possible correlation with low-grade inflammation. 
methods. T-lymphocytes were obtained from peripheral blood 
samples of 8 obeses (BMI>29) (7M, 1F, 47±11 years), 9 hyperten-
sives with BMI<29 (7M, 2F, 63±11 years) and 7 hypertensives with 
BMI>29 (7M, 52±10 years). No patient was in therapy with ACE-
inhibitors and/or Angiotensin receptor blockers. Seven healthy 
subjects formed the age and sex-matched control group. After 
isolation, T-lymphocytes were put in culture and at 6 hours mRNA 
for ACE was quantified by RT-PCR. Presence of low-grade inflam-
mation was defined by serum levels hsCRP >2 mg/L. 
Results. hsCRP showed a large distribution in groups, with mean 
values significantly higher than controls. All hypertensives with 
BMI>29 presented hsCRP levels >2 mg/L. ACE mRNA levels 
showed a large distribution inside the three groups as well, with 
mean values significantly higher than controls. ACE mRNA levels 
were linearly related to hsCRP levels (R=0,79; p<0,0001). There 
was a positive correlation between hsCRP levels and BMI. No 
significant correlation was found between ACE mRNA levels and 
BMI. In the three groups, ACE mRNA levels were significantly 
higher than controls only in patients with low-grade inflammation. 
Conclusion. Circulating T-cells ACE gene expression is modulat-
ed in presence of low-grade inflammation. In hypertensive and/or 
obese patients, a selective T-lymphocytes RAS activation can occur. 
If these results will be confirmed, T-cells RAS activation could be 
considered as a new marker for the optimization of both cardio-
vascular risk definition and antihypertensive therapy management.

lIRAgluTIDe IS moRe eFFeCTIVe THAN 
eXeNDIN-4 AS A PoSTCoNDITIoNINg 
AgeNT IN lImITINg RePeRFuSIoN INJuRY 
IN BoTH WKY AND SHR-SP RATS WITH 
leFT VeNTRICulAR HYPeRTRoPHY
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M. Treiman1

1University of Copenhagen, Faculty of Health Sciences, Department 
of Biomedical Science, Copenhagen, Denmark; 2G. D’Annunzio 
University, Department of Medicine and Aging Sciences, Chieti, 
Italy; 3Rigshospitalet, Copenhagen University Hospital, Heart 
Centre, Cardiac Catheterization Laboratory, Copenhagen, Denmark
E-mail: b.faricelli@gmail.com 

Introduction. Exendin-4 (exe4) postconditioning has been shown 
to limit reperfusion injury (RI) in experimental and clinical set-

tings. Left ventricle hypertrophy (LVH) may be associated with 
increased RI. Our objective was to study exe4 and liraglutide post-
conditioning (PostC) in hearts with LVH, isolated from hyperten-
sive SHR-SP (hypertensive LVH) rats. 
methods. Hearts isolated from WKY (control) and SHR-SP rats 
(11-15 weeks old) were subjected to 35 min LAD occlusion-2 hrs 
reperfusion, with exe4 0.3 nM or liraglutide 0.3 nM present during 
the first 15 min in treated hearts. Evans blue/TTC method was 
used to determine area-at-risk (AAR) and infarct size (% of AAR). 
Akt phosphorylation (Akt-P) was measured on western blots after 
3 min of reperfusion. Arterial blood pressure (BP) was measured 
in conscious animals by tail cuff method. 
Results. BP and heart/body weight ratio were increased in SHR-
SP compared to WKY rats (p<0.0001 for both parameters). Infarcts 
were larger in SHR-SP than in WKY (65.7 +/-3.2, N=7 vs 37.1 +/-3.4, 
N=12 respectively; P<0.05). Exe-4 and liraglutide PostC decreased 
infarct size (IS) after 35 min ischemia in WKY (p<0.05). Liraglutide 
and preconditioning, but not Exe-4, decreased IS after 35 min in 
SHR-SP (p<0.05). Exe4 PostC decreased IS after 15 min ischemia 
in SHR-SP (p<0.05). In WKY hearts, exe4 treatment significantly 
decreased diastolic contracture and increased left ventricle devel-
oped pressure. Liraglutide, but not exe4, decreased diastolic pres-
sure in SHR hearts. Degree of Akt phosphorylation was smaller in 
LVH hearts compared to normal hearts.
These data suggest that 0.3 nM liraglutide was more effective 
than 0.3 nM exe4 in limiting reperfusion injury in both WKY and 
SHR-SP. In both WKY and SHR-SP hearts there was a loss of re-
sponse to PostC by exe4 with increasing ischemia time and infarct 
size. This loss of response to PostC occurs earlier in hypertrophy 
hearts. 

SeRum CHoleSTeRol eFFluX CAPACITY 
INVeRSelY CoRRelATeS WITH ARTeRIAl 
STIFFNeSS IN HeAlTHY SuBJeCTS

E. Favari1, N. Ronda1, M.P. Adorni1, F. Zimetti1, P. Salvi2, 
C. Borghi2, F. Bernini1, A.F.G. Cicero2
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objective. Little is known on the impact of HDL athero-protective 
properties on vascular remodeling in healthy subjects. We investi-
gated the relationship between serum cholesterol efflux capacity 
(CEC), an indicator of HDL functionality, and Pulse Wave Velocity 
(PWV), an indicator of arterial stiffness, in healthy subjects.
methods and Results. 167 healthy subjects (54 males, 113 fe-
males) underwent serum CEC measurement (aqueous diffusion 
and ATP binding cassette A1 (ABCA1)-dependent cholesterol ef-
flux) and carotid-femoral PWV with a high-fidelity tonometer. Both 
ABCA1-mediated CEC and PWV did not correlate with HDL-C lev-
els, either as a whole group and as males and females separately. 
In an unadjusted model, PWV inversely correlated with ABCA1-de-
pendent cholesterol efflux (r=0.183, p-val = 0.018). No correlation 
was found between PWV and aqueous diffusion-dependent CEC 
(r=0.129, p-val=0.095). In a nested linear regression model, control-
ling for age, sex, body mass index, mean arterial pressure, serum 
low-density lipoprotein, HDL and glycated hemoglobin, PWV dis-
plays a significant negative regression on ABCA1-dependent CEC 
(b= -0.204, 95%CI -0.371/-0.037). The finding that ABCA1-depen-
dent CEC, but not serum HDL cholesterol level, is a significant 
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predictor of PWV in healthy subjects points to the relevance of 
HDL function in vascular physiology and arterial stiffness preven-
tion along life.

DeVeloPmeNT oF NeW RAC1 INHIBIToRS 
AS PoTeNTIAl PHARmACologICAl 
AgeNTS FoR THe TReATmeNT 
oF ATHeRoSCleRoSIS

N. Ferri1, S. Kevin Bernini1, A. Corsini1, A. Contini2

1Dipartimento di Scienze Farmacologiche e Biomolecolari 
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Experimental and clinical observations have documented the role 
of the small GTPase Rac1 protein and cardiovascular diseases 
opening to the development of new potential pharmacological in-
tervention. In this study we characterized a new class of selective 
small molecule Rac inhibitors with the 3-aryl-1H-pyrazole-5-car-
boxamide nucleus. Starting from our previous identification of Rac 
inhibitors (1), through a computational approach, 57 chemical enti-
ties were identified and their Rac inhibitory efficacy evaluated by 
G-LISA assay. 23 compounds were found to reduce, Rac-GTP levels 
in cultured cells by more than 24.8%. A comparative analysis at 25 
μM was then performed and compounds 1, 2, 3, 11 and 21 resulted 
the most potent. Compounds 1, 2, 3 and 21 did not affect the activa-
tion of RhoA protein, while compound 11 partially reduced RhoA-
GTP levels. The IC50s for Rac inhibition of these compounds were 
between 2.9 and 29.1 μM and similar potencies were observed in 
a cell adhesion assay, a Rac1-dependent cellular event. From these 
analysis it was selected compound 2 as a most promising inhibitor 
to test in in-vitro and in-vivo models of atherosclerosis. Compound 
2 profoundly affected cytoskeleton organization of cultured human 
SMCs and inhibited SMC migration in response to PDGF-BB in a 
concentration dependent manner with an IC50 value of 5.8 µM. 
More interestingly, incubation of human monocytic cell line THP-1 
with Compound 2 (10 µM) completely abrogated their adhesion to 
cultured human umbilical endothelial cells (HUVEC) indicating a 
potent anti-inflammatory activity.
Taken together, in the present study we identified a new selective 
small molecule Rac inhibitor capable to interfere with SMC migra-
tion and monocyte-endothelial cell adhesion, two pivotal features 
of atherogenesis. Further analysis will be carried out to test the 
effect of compound 2 on spontaneous atherosclerotic plaque de-
velopment in apoE-/- mice.
Reference
1. Ferri N, Corsini A, Bottino P, Clerici F, Contini A, J Med Chem 

2009, 52; 4087-4090.

eVAluATIoN oF eFFICACY oF A NeW 
NuTRICeuTICAl PRoDuCT CoNTAININg 
PlANT STeRolS IN BAg (STeRolIP 
eSI) IN ReDuCINg CHoleSTeRol 
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Primary objective was to establish how lipid profile is modified in 
patients affected by polygenic hypercholesterolemia after three 
and six weeks of therapy with Sterolip (a new nutriceutical product 
in bag containing 1.6 g of plant sterol) with respect to a placebo; 
secondary objectives were to verify the tolerability of the product, 
to test the long term efficacy after 12 weeks of treatment, to evalu-
ate the response to the therapy in relation with three genetic vari-
ants involved in sterol absorption.
methods. We enrolled 60 patients over 18 years of age, affected 
by polygenic hypercholesterolemia in primary prevention with 
cardiovascular risk <20% in the next ten years. 30 patients were 
double-blind randomized with placebo and 30 patients with Ste-
rolip. The double blind treatment lasted six weeks at the end of 
which all patients were treated with Sterolip in open-label for other 
six weeks. Lipid profile was determined before treatment and ev-
ery three weeks. We genotyped all patients for APOE, NPC1L1 c. 
816C>G (L272L) and ABCG8 D19H polymorphisms. 
Results. The parameters that in the treatment group were sig-
nificantly reduced compared to the placebo group were total 
cholesterol (TC) and LDL Cholesterol (LDL-C) at three weeks of 
treatment (p<0.05). The product was good tolerated. Long term 
therapy is efficacious only in a few cases with a large interindivid-
ual variability. Carriers of G allele of NPC1L1 polimorphism have 
demonstrated a significant more consistent reduction of TC after 
three and six weeks of treatment in comparison to C allele carriers 
(p<0.05). 
Conclusions. In according with data published in literature this 
study demonstrated a clinically significant action of plant sterols af-
ter three weeks of treatment. In genetically predisposed individu-
als, the therapy may be considered for a more time. 

INCIDeNCe AND SeVeRITY oF 
NoNAlCoHolIC FATTY lIVeR DISeASe 
ASSoCIATeD WITH ImPAIReD lIPID 
AND gluCoSe meTABolISm ARe 
PReDICTeD BY SReBF PolYmoRPHISm
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Background. Nonalcoholic fatty liver disease (NAFLD), the most 
common chronic liver disease, encompasses a histological spec-
trum, ranging from simple steatosis (SS) to steatosis plus necro-
inflammation (nonalcoholic steatohepatitis, NASH), which can be 
differentiated only by liver biopsy. While SS has a benign hepato-
logical course, NASH can progress to end-stage liver disease. Ste-
rol regulatory element-binding factor (SREBF) genes code for key 
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nuclear transcription factors regulating lipid homeostasis: sterol 
regulatory element binding protein (SREBP)-1c regulates hepatic 
de novo lipogenesis and insulin sensitivity, while sterol regulatory 
element-binding factor-2 (SREBF-2) codes for SREBP-2, a mas-
ter transcriptional regulator of genes involved in cellular choles-
terol biosynthesis, uptake, and export. Therefore, SREBF-1c and 
SREBF-2 may modulate the genetic susceptibility to NAFLD and 
NASH. 
objective. Factors predisposing to non-alcoholic fatty liver dis-
ease (NAFLD) and associated cardio-metabolic disorders are 
unknown. Sterol regulatory element-binding protein (SREBP)-
1c and SREBP-2, transcription factors regulating lipogenesis and 
cholesterol metabolism have been experimentally connected to 
NAFLD, but no human data exist. In population-based studies, 
single nucleotide polymorphisms (SNPs) in SREBF-1 gene have 
been connected to obesity, insulin resistance and T2DM, and the 
functional SNP rs133291 C/T in the SREBF2 gene has been linked 
to serum LDL-cholesterol, but there are no human data on the im-
pact of these SNPs on the risk of developing NAFLD and associ-
ated metabolic abnormalities. We hypothesized SREBF-1c/2 SNPs 
may not only predispose not only to NAFLD/NASH, but also affect 
NAFLD-associated cardio-metabolic risk. We aimed at:
1) prospectively assessing the role of SREBF-1c/2 SNPs in pro-

moting NAFLD development in apparently healthy subjects;
2) elucidating mechanisms connecting SREBF-1c/2 to liver in-

jury, glucose and lipid homeostasis in established NAFLD. 
methods. We followed-up 165 non-obese nondiabetic participants 
in a population-based study, without NAFLD/metabolic syndrome, 
characterized for 2 common SREBF-1c and SREBF-2 polymor-
phisms, dietary habits, physical activity, adipokines, CRP, and 
endothelial dysfunction markers. NAFLD developers underwent 
an OGTT with Minimal Model analysis of glucose homeostasis 
parameters, and an oral fat tolerance test with measurement of 
plasma lipoproteins, adipocytes, and hepatocyte apoptosis marker 
cytokeratin-18 fragments. 
Results. After 7 years, 29% subjects developed NAFLD and 5% 
developed diabetes. SREBF-1c and SREBF-2 predicted incident 
NAFLD; SREBF-2 predicted non-alcoholic steatohepatitis (NASH), 
diabetes, CRP and endothelial dysfunction markers. In NAFLD, 
while SREBF-1c predicted histological steatosis and hepatic in-
sulin resistance, SREBF-2 predicted progressive liver histology, 
hepatic/muscle/adipose insulin resistance, pancreatic b-cell dys-
function, and an altered fat tolerance: higher postprandial lipemia, 
cholesterol enrichment of triglyceride-rich lipoproteins and ox-
LDLs, HDL-C reduction, adipokine imbalance (lower adiponectin 
and higher resistin), and higher cytokeratin-18 fragments. 
Conclusions. SREBF-2 predisposes to NASH and cardio-metabol-
ic disorders by affecting glucose homeostasis and dietary fat toler-
ance. We showed polymorphisms in genes coding for nuclear tran-
scription factor SREBP-2 predict incidence and severity of NAFLD 
and of associated abnormalities in glucose and lipid metabolism 
and in adipokine response to dietary fat. Our findings may have 
relevant implications: from a clinical standpoint, SREBF-1/2 SNPs 
may be used to select NAFLD patients at higher risk of develop-
ing progressive liver disease and cardio-metabolic complications 
for tight monitoring and experimental treatments. Furthermore, 
future research should verify whether a genetically-mediated mal-
adaptive response to a chronic, daily, repetitive stress like fat inges-
tion may link chronic overfeeding to obesity and its complications 
and to assess whether SREBP-2 pathway modulation may prevent 
cholesterol lipotoxicity in different tissues more effectively than 
currently available strategies, which selectively target hepatic cho-
lesterol synthesis or intestinal absorption.

SmAll DeNSe lDl PRoFIleS IN FAmIlIAl 
ComBINeD HYPeRlIPIDemIA AND 
IN FAmIlIAl HYPeRColeSTeRolemIA
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A. Strazzullo, M. Nunziata, C. Pagano, P. Rubba
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Introduction. Differences between small dense LDL (sd-LDL) 
profiles were evaluated in 108 probands with Familial Combined 
Hyperlipidemia (FCHL), 117 probands with Familial Hypercoles-
terolemia (FH) and 146 normolipidemic, normotensive, normo-
glicaemic healthy subjects among those consecutively admitted 
to the outpatient Lipid Clinic of the “Federico II” University of 
Naples. 
methods. LDL particle separation was performed by Lipoprint 
System: 7 LDL subfractions (LDL 1 to LDL 7) were obtained, mean 
LDL particle size and LDL score (% of sd-LDL) were calculated. 
Results. LDL score was significantly (p<0.001) higher in FCHL 
patients as compared to FH patients (21.6±1.3 vs 15.3±1.0 mg/dL) 
and controls (3.3±5.0 mg/dL); mean LDL size was significantly 
lower (p<0.001) in FCHL patients than FH patients (262.8±0.5 
vs 264. ±0.4 Å) and controls (271.1±2.8 mg/dL). In a subsequent 
analysis we compared the amount of cholesterol in each LDL sub-
fractions of the two groups of patients and controls. LDL I and LDL 
II cholesterol were significantly (p<0.001) higher in FH patients 
as compared to FCHL patients (69.0±1.9 vs 44.4±1.9 mg/dL for 
LDL I) and controls (41.7±11.5 mg/dL); (69.5±2.0 vs 42.8±1.5 vs 
19.1±8.6 mg/dL for LDL II) (FH vs FCHL vs controls). 
Conclusions. These findings indicate that FCHL patients have 
LDL score significantly higher and mean LDL size significantly 
lower than FH patients and healthy subjects. Small, dense LDL 
particles have been associated with an increased risk of coronary 
artery disease. More studies are envisaged to investigate the spe-
cific contribution of LDL subfractions to cardiovascular risk in FH 
patient. 

THe ImPRoVeD BIoCHemICAl 
DIAgNoSTICS oF THe lIPID PRoFIleS 
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Familial combined hyperlipidemia (FCHL) is a severe inherited 
hyperlipidemia with a high cardiovascular mortality. Affected in-
dividuals have elevated cholesterol or trygliceride concentrations 
or both. Such a lipid profile is frequently associated with an un-
favourable decrease in high density lipoprotein concentration, an 
elevated apolipoprotein B and an increased prevalence of athero-
genic, small, dense low-density lipoprotein (sd-LDL) subfractions. 
Family studies are necessary to establish the diagnosis of FCHL 
in each patient. 
Since it is not always possible to get some biochemical data from 
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first-degree relatives, the dosage of small dense LDL can be per-
formed in these cases. LDL particles separation is performed by 
Lipoprint System. The proportion of sd-LDL particles to the whole 
LDL area is calculated (LDL score). An LDL score higher than 
10.0 mg/dL is related in multivariate analysis to FCHL diagnosis, 
sensitivity 78% and specificity 89%. (Atherosclerosis 2009). 
In our dataset were screened 139 patients with possible FCHL but 
without biochemical data from first-degree relatives; 67 patients 
(48%) had LDL score >10 mg/dL and FCHL diagnosis of probable 
FCHL was done. 
The improved biochemical diagnostics of the lipid profiles which 
include the dosage of the LDL sub-fractions has a precise orga-
nizational importance regarding the appropriateness of the pre-
scription. In fact, it allows to value, in absence of a familiar history, 
whether a drug can be refundable or not with a clear feedback and 
efficacy both on the appropriateness of the A.O.U Federico II and 
on the regional induced cost. 

CIgAReTTe SmoKe CoNDeNSATe 
moDulATeS THe eXPReSSIoN 
oF meTAlloPRoTeINASeS AND 
CYToKINeS BY HumAN moNoCYTeS 
AND mACRoPHAgeS
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Cigarette smoke (CS) is a leading risk factor for atherosclerosis. 
Despite a growing body of literature describing the effects of CS, 
the inflammatory pathways involved in smoke-induced responses 
are still unclear since CS may both activate and/or inhibit inflam-
matory gene expression. In our study, we investigated the effects 
of CS condensate (total particulate matter, TPM) on the expres-
sion of matrix metalloproteinases (MMPs) and pro-inflammatory 
cytokines in human monocytes/macrophages. Human mono-
cytes (HM) were isolated from peripheral blood of healthy non-
smoker volunteers by Ficoll-Paque technique; HM-derived mac-
rophages (HMDM) were obtained following HM differentiation. 
Cells were treated with increasing concentrations of TPM (4-62 
µg/ml) for 24 hours: gene expression was analyzed by RT-PCR, 
and protein expression by ELISA or Western Blotting. In HMDM, 
TPM stimulated, in a concentration-dependent and statistically 
significant manner, MMP1 gene expression up to 6-fold, while it 
did not show any significant effect on the expression of MMP9 or 
TIMP1, the physiological inhibitor of both MMPs. TPM increased 
MMP1 expression, both at the mRNA and protein level (by 20- 
and 5-fold, respectively) also in HM. Moreover, TPM increased, 
in a concentration-dependent manner, IL1beta, IL8, TNF-alfa 
and TLR-4 expression. The TLR-4 pathway has been shown to 
regulate some CS effect on gene expression. The pretreatment 
with PDTC, a well-known NFkB inhibitor, completely abolished 
TPM stimulatory effect on IL8 and TNF-alfa, suggesting a role 
for NFkB signaling in cytokines up-regulation, possibly through a 
TLR-4 mediated pathway. These results indicate that TPM might 
affect the atherogenic process by increasing the collagenolytic 
and pro-inflammatory potential both in HM and HMDM. The 
mechanism(s) by which TPM can alter gene expression of cyto-
kines and MMPs need to be further investigated; at the present 
our preliminary data suggest that NFkB signaling seems to be 
involved. 
Study funded by British American Tobacco, Southampton, UK. 

RePlICATIoN oF lIPoPRoTeIN 
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Abdominal aortic aneurysm (AAA) has a multifactorial etiology 
and the relevance of genetic factors is getting increasing interest. 
A recent GWAS demonstrated an association between rs1466535 
low density lipoprotein receptor related protein 1 (LRP1) polymor-
phism and AAA. Moreover, two other polymorphisms, rs6674171 
in TDRD10 and rs3019885 in SLC30A8, showed conflicting asso-
ciations. Aim of this study was to perform a GWAS data replication 
in an Italian cohort of AAA patients (n=423) and age and gender 
comparable healthy subjects (n=423). 
Genotype distribution was significantly different between patients 
and controls for LRP1 and SLC30A8 polymorphisms. Carriers of 
SLC30A8 G allele showed a decreased AAA susceptibility, whereas 
carriers of LRP1 T allele were at increate risk for AAA. In the uni-
variable logistic regression analysis the polymorphisms showed the 
following odds ratios (OR): rs3019885 SLC30A8 OR=0.73 (95%CI 
0.54-0.98) p=0.042, and rs1466535 LRP1 OR=1.65 (95%CI 1.24-2.20) 
p=0.001. In a multivariable logistic regression analysis adjusted 
for traditional cardiovascular risk factors and chronic obstructive 
pulmonary disease only LRP1 polymorphism remained a signifi-
cant and independent risk factor for AAA: OR=1.85 (95%CI 1.20-
2.84),p<0.01. Our results confirmed the association of LRP1 gene 
with AAA, but while the GWAS study showed that the risk allele 
was C, in our study the risk allele was T. This discrepancy might be 
due to the wide difference in age of AAA patients and controls in the 
GWAS (median age 72 in AAA vs 45 and 52 in UK blood donors and 
Birth Cohort subjects). On the other hand, our data have a higher 
biological plausibility. In fact, in previous studies Lrp1 knock-out 
mice showed aortic dilatation, atherosclerosis and aneurysm, and 
the T allele was associated with LRP1 reduced expression. 
In conclusion, our study confirms and adds new information on the 
role of rs1466535 polymorphism and LRP1 gene in AAA suscepti-
bility and pathogenesis.

oFF-TARgeT eFFeCTS oF THRomBolYTIC 
DRugS: APolIPoPRoTeIN 
A-I PRoTeolYSIS BY AlTePlASe 
AND TeNeCTePlASe
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Background and aim. The administration of thrombolytic drugs 
is of proven benefit in a variety of clinical conditions requiring 
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acute revascularization, including acute myocardial infarction 
(AMI), ischemic stroke, pulmonary embolism, and venous throm-
bosis. Generated plasmin can degrade non-target proteins, includ-
ing apolipoprotein A-I (apoA-I), the major protein constituent of 
high-density lipoproteins (HDL). Aim of the present study was to 
compare the extent of apoA-I proteolytic degradation in AMI pa-
tients treated with two thrombolytic drugs, alteplase and the ge-
netically engineered t-PA variant tenecteplase. 
methods. ApoA-I degradation was evaluated in sera from 38 AMI 
patients treated with alteplase or tenecteplase. In vitro, apoA-I deg-
radation was tested by incubating control sera or purified HDL 
with alteplase or tenecteplase at different concentrations (5-100 
ug/ml). 
Results. Treatment with alteplase and tenecteplase resulted in 
apoA-I proteolysis; the extent of apoA-I degradation was higher in 
alteplase-treated patients than in tenecteplase-treated patients. In 
addition to apoA-I, apoA-IV was also degraded by the two throm-
bolytic agents and again proteolytic degradation was higher with 
alteplase than tenecteplase. In vitro, the extent of apoA-I proteoly-
sis was higher in alteplase-treated sera in the whole drug concen-
tration range. No direct effect of the two thrombolytic agents on 
apoA-I degradation was observed. 
Conclusions. This study indicates that both alteplase and te-
necteplase cause plasmin-mediated proteolysis of apoA-I, with al-
teplase resulting in a greater apoA-I degradation than tenecteplase, 
potentially causing a transient impairment of HDL atheroprotec-
tive functions.

eVAluATIoN oF CIRCulATINg 
PRogeNIToR CellS IN AN elDeRlY 
PoPulATIoN: THe mugello STuDY
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Background. The precise mechanisms underlying the rela-
tionship between increasing age and increased risk for vascular 
diseases are not completely elucidated. Circulating progenitor 
cells(CPC) and endothelial progenitor cells(EPCs), play a role in 
the development and progression of atherosclerosis. Clinical stud-
ies have demonstrated in young and middle-aged population that 
EPCs inversely correlated with the presence of traditional cardio-
vascular risk factors and with circulating pro-inflammatory mol-
ecules, but scarce data in the elderly are available. We used data 
from the Mugello Study, a prospective study which enrolled ultra-
nonagenarian subjects, who lived in the Mugello Area to evaluate 
the relationship between EPC, CPC, CEC and advanced age. 
methods. Circulating CEC, CPCs and EPCs were assessed by 
flow cytometric analysis and were defined as CD146+/CD31+/
CD45-/CD61- (CEC), CD34+, CD133+, CD34+/CD133+ (CPC) 
and CD34+/KDR+,CD133+/KDR+,CD34+/CD133+/KDR+ (EPC) 
respectively. 
Results. We enrolled 270 ultranonangenarians (198F/72M) with 
a median age of 92(90-103) years. Ultranonagenarians showed a 
significant higher number of CEC(3(0-187) vs 1(0-23) cells/106 
events, p<0.001) and a lower number of EPC (CD34+/KDR+:2(0-
28) vs 10(3-43) cells/106 events; CD133+/KDR+:3(0-23) vs 10(4-
45) cells/106 events; CD34+/CD133+/KDR+:2(0-23) vs 9(3-43) 
cells/106 events, p<0.001) with respect to younger (median age 65 
yrs, 45-78 yrs) control population. In elderly and younger subjects 

CPC number was similar (CD34+:340(30-1030) cells/106 events vs 
336(259-414) cells/106 events; CD133+:314(30-1030) vs 321(246-
396) cells/106 events; CD34+/CD133+:307 (30-1010) vs 294(224-
364) cells/106 events). 
In the Mugello population CEC, CPC and EPC number was not 
affected by traditional cardiovascular risk factors. Furthermore 
we found a significant relationship between CPC and EPC and 
leukocyte number (CPC: CD34+: r=-0.162, CD133+: r=-0.165, 
p=0.005; CD34+/CD133+: r=-0.190, p<0.01; CD34+/KDR+: r=-0.142; 
CD133+/KDR+: r=-0.148; CD34+/CD133+/KDR+: r=-0.144, p<0.05 
respectively). 
Conclusions. Our results demonstrate the presence of an en-
dothelial dysfunction, as documented by high CEC and low EPC 
number in ultranonagenarians. Moreover the negative relation-
ship between CPC, EPC and leukocyte number suggests that an 
inflammatory state significantly affects the regenerative capacity 
in the elderly. 

eFFeCT oF ComBINeD DeleTIoN oF 
ABCg1 AND SR-BI oN ATHeRoSCleRoSIS

D. Greco, Y. Zhao, R.B. Hildebrand, Th.J.C. Van Berkel, 
M. Van Eck
Division of Biopharmaceutics, Leiden/Amsterdam Center for Drug 
Research, Leiden University, The Netherlands. Dipartimento di 
Farmacia, Università degli Studi di Parma, Italy
E-mail: daniela.greco@nemo.unipr.it 

A natural mechanism to prevent excessive macrophage choles-
terol accumulation in the arterial wall, that leads to development 
of atherosclerosis, is Reverse Cholesterol Transport (RCT). Nu-
merous proteins are involved in RCT, including ABC-transporter 
G1 (ABCG1) and scavenger receptor BI (SR-BI). Both ABCG1 and 
SR-BI promote cholesterol efflux to mature HDL, while SR-BI is 
also essential for the selective uptake of cholesteryl esters from 
HDL by the liver, the last step of RCT. 
The aim of this project is to verify the effects of combined ABCG1 
and SR-BI deletion on HDL cholesterol metabolism and the devel-
opment of atherosclerosis. Hereto, unique ABCG1/SR-BI double 
knockout (dKO) mice were generated and fed with a semi syn-
thetic high cholesterol Western-type diet (WTD), containing 15% 
fat and 0.25% cholesterol. 
Upon challenge with WTD, SR-BI KO and dKO mice showed in-
creased total cholesterol levels (345±72 mg/dl and 295 ±35 mg/dl 
respectively) compared to WT and ABCG1 KO mice (93±18 mg/dl 
and 133±28 mg/dl respectively). A slightly lower amount of VLDL 
and HDL was observed in dKO mice in comparison to single SR-BI 
KO, but this failed to reach statistical significance. 
Furthermore, both WT and ABCG1 KO mice did not develop ath-
erosclerotic lesions development under these mild dietary con-
ditions, while SR-BI deficiency induced atherosclerotic develop-
ment. No added effect of combined deletion of ABCG1 and SR-BI 
on lesion size was observed in mice on WTD as compared to single 
deletion of SR-BI (117±18x103 µm2 vs. 108± 33x103 µm2). 
A trend towards higher white blood cell counts was observed in 
blood of ABCG1/SR-BI dKO mice in comparison with WT and 
single ABCG1 and SR-BI KO animals. 
In conclusion we show for the first time that, despite the lower 
serum cholesterol levels, deletion of ABCG1 did not affect the ath-
erosclerosis susceptibility of SR-BI KO mice, probably as a result 
of increased leukocytosis. 
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meTABolomIC ANAlYSIS oF PlASmA 
FRom AlZHeImeR DISeASe PATIeNTS

M. Greco, D. Noto, P. Tralongo, R. Monastero1, F. Fayer, 
A. Cannizzaro, I. Altieri, O. Palesano, R. Spina, V. Valenti, 
A.B. Cefalù, M.R. Averna 
Dept of internal Medicine and Medical Specialties; 
1Laboratory of Epidemiology and Psychology of Aging and Dementia, 
Section of Neurology and Psychiatry, University of Palermo
E-mail: massimiliano.greco@unipa.it 

Alzheimer Disease is a degenerative disease characterized by 
progressive impairment of cognitive function. The main feature 
of AD the generation of an abnormal peptide, beta amyloid 42 
(Ab42) from Amyloid Precursor Protein (APP). Ab42 is the main 
constituent of neurotangles and amyloid plaques, microscopic le-
sions found in AD patients brain. Ab42 triggers an inflammatory 
response that is responsible for most of the observed tissue dam-
age. The diagnosis of AD is a complex task, mostly based on imag-
ing techniques and clinical evaluation of the patient’s neurological 
and cognitive functions. The search for plasma biomarkers able to 
detect early mild cognitive impairment is one of the recent attempt 
the supply the clinician with new diagnostic tools. 
In this study we focused on a gas-chromatography mass-spec-
trometry (GC-MS) analysis coupled to chemometric automated 
metabolomic analysis of AD plasma samples compared with plas-
ma of healthy subjects of comparable age and gender. Sera from 
twenty AD and twenty controls have been subjects to a procedure 
optimized to extract short chain organic acids, sugars and some 
fatty acids that can be detected by GC coupled to ion trap/MS de-
tection. The method allowed the detection of over five thousands 
of individual ions that have been collected and measured by the 
XCMS software. After automated peak detection and alignment by 
XCMS, peaks have been normalized by a set of internal standards 
(C13 Leucine, C13 palmitic acid) and clustered into putative com-
pounds by a homemade software. About 80 compounds were dif-
ferentially expressed between AD and controls. After manual veri-
fication of the automated data, most of the compounds have been 
excluded since they represent column leakage or method artifacts, 
but some compounds represent true plasma constituents that are 
under investigation. Current findings will be presented after puta-
tive compound identification by the AMDIS/NIST software.

Toll-lIKe ReCePToR 3 AND 
INTeRleuKINe1b eXPReSSIoN 
IN CIRCulATINg PRogeNIToR CellS 
ISolATeD FRom PATIeNTS WITH 
HYPeRTeNSIoN AND RHeumAToID 
ARTHRITIS

A. Lo Gullo, G. Mandraffino, F.E. Mamone, F. Napoli, 
R. Mandraffino, M. Russo, F.R. Mamone, M. Creazzo, 
A. Versace, M.A. Sardo, A. Saitta
Università degli Studi di Messina, Dip. di Medicina Interna
E-mail: asaitta@unime.t 

Background. Circulating progenitor cells (CPCs), including 
CD34+ cells and endothelial progenitor cells (EPCs), play a role 
in delaying atherosclerosis and cardiovascular disease. Toll-like 
receptor 3 (TLR3), a member of the pathogen recognition recep-
tors that mediates immune response and activates inflammatory 
genes, is involved in the development of atherosclerosis. TLR3 has 

been recently detected in EPCs and its “in vitro” activation appears 
to induce cytokine expression and apoptosis. We measured the ex-
pression of TLR3 and Interleukine1b-mRNA in CPCs isolated from 
patients with high and low grade chronic inflammatory stimuli. 
The aim was to evaluate whether systemic inflammation is asso-
ciated with CPC number and CPC expression ofTLR3 and IL-1b. 
methods. CD34+ cells were isolated from peripheral blood of 41 
untreated hypertensives with left ventricular hypertrophy and ca-
rotid atherosclerosis, from 21untreated patients with rheumatoid 
arthritis (RA) and from 62 matched controls.TLR3 and IL-1b- RNA 
expression were measured in enriched sample of CD34+ cells. 
Plasma C-reactive protein (CRP) and fibrinogen levels were also 
measured. 
Results. With respect to controls, CD34+ cell number was higher 
in hypertensives and lower in RA. CRP and fibrinogen levels were 
higher in patients than in controls but the highest value were mea-
sured in RA. TLR3-mRNA expression was not changed in hyper-
tensives with respect to controls while it was significantly higher 
in RA. IL-1b-RNA expression was increased in both groups of pa-
tient but RA had highest value. CRP and fibrinogen levels were 
associated with IL-1b e TLR3 expression; moreover, the increased 
expression of IL-1b was associated with lowering CPC number. 
Conclusions. The modifications induced by the low grade inflam-
mation in hypertensives on TLR3 and IL-1b appear do not affect 
directly CPCs; the higher inflammatory grade in RA is associated 
to an increased expression of TLR3 and of IL-1b in CPCs, which 
appear to influence CPCs reduction.

ABSoRBeD CHoleSTeRol 
AND HDl-C leVelS DuRINg THe
“ACuTe PHASe ReSPoNSe”

G. Lupattelli, M. Scavizzi, S. De Vuono, M.A. Ricci, F. Melis, 
M.R. Mannarino, D. Siepi, M. Pirro
Internal Medicine, Angiology and Atherosclerosis-Department 
of Clinical and Experimental Medicine, Univ. of Perugia
E-mail: glupa@unipg.it 

Cholesterol absorption varies in different metabolic conditions: 
metabolic syndrome (MS) is characterized by low absorption/
high synthesis and common hypercholesterolemia by high ab-
sorption/low synthesis. “Acute phase response” (APR), induced 
by infections, malignancy and autoimmunity, modifies lipid pat-
tern, mainly by decreasing HDL-C through several mechanisms. 
Little is known whether the APR state modulates cholesterol 
homeostasis. To this purpose we studied cholesterol absorption 
and synthesis markers in 46 patients admitted to our Department 
for several diseases associated to APR: sepsis/septic shock and 
acute exacerbation of autoimmune/rheumatologic diseases. On 
an average of two-three days after the admittance we determined 
lathosterol, sitosterol and campesterol (gas chromatography/
mass spectrometry), total cholesterol, triglycerides, HDL-C, 
LDL-C and acute phase reactants. These parameters were also 
determined in 57 patients with MS and in 32 controls. HDL-C and 
LDL-C were lower in APR patients (28±11 mg/dl and 80±28 mg/dl 
respectively) compared to controls (51±19 mg/dl and 126±32 mg/
dl, p<.001) and to MS (37±9 mg/dl and 156±49 mg/dl, p<.002). 
Log campesterol values were lower in APR (1.38±0.3 102 umol/
mmol cholesterol) compared both to controls (1.6±0.37 102 umol/
mmol cholesterol, p=.02) and to MS (1.55±0.26 102 umol/mmol 
cholesterol p=.05); sitosterol was slightly lower in APR and lathos-
terol higher in MS, although not significantly. Regression analysis 
showed that the multivariate model including gender (b-.358), 
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triglycerides (b-.180) and campesterol (b.169) explained 20% of 
HDL-C variability (R=0.45, p<.001), irrespective of confounders. 
Previous studies showed that the aliquot of absorbed cholesterol 
influences HDL formation, a process occurring also in the intes-
tine; reduced campesterol levels in patients with an acute phase 
response could reflect both a reduced cholesterol intake and a 
reduced intestinal absorption. Our data are preliminary and more 
studies are needed for a better understanding the role of synthe-
sis/absorption in the complex puzzle of lipid modifications during 
acute phase response.

IN moRBID oBeSITY A loWeR 
HomA-INDeX IDeNTIFIeS meTABolICAllY 
HeAlTHY SuBJeCTS WITH No eARlY 
VASCulAR ImPAIRmeNT

G. Lupattelli, S. De Vuono, M. Boni1, M.R. Mannarino, 
M. Scavizzi, M.A. Ricci, P.G. Mariani, A.R. Roscini, A. Alaeddin, 
M. Pirro, G. Vaudo
Internal Medicine, Angiology and Atherosclerosis-Dept. of Clinical 
and Experimental Medicine, Univ. of Perugia; 
1Surgery Department, San Giovanni Battista Hospital, 
Foligno, Italy
E-mail: glupa@unipg.it 

Obesity is associated with atherosclerosis since its earliest stages. 
Part of obese subjects can be considered metabolically healthy 
and BMI alone is not usefulness for this distinction. The aim of 
our study was to compare the predicting role of HOMA index and 
of BMI on early vascular impairment in a population of morbidly 
obese subjects. We examined 65 morbidly obese subjects (BMI 
44.6±7 Kg/m2). Glycemia, insulinemia, lipids, flow mediated dilata-
tion (FMD), carotid intima media thickness (IMT) and visceral fat 
area (VFA) by ultrasound were performed in all subjects. The pop-
ulation was divided on the basis of HOMA-IR median values: >/= 
3.5 group 1, <3.5 group 2. Group 1 had significantly higher values 
of BMI (p<0.05), waist circumference (p<0.0001), VFA (p<0.0001), 
triglycerides (p<0.005), glycemia (p<0.0001), and lower HDL-C 
(p<0.005) than group 2; FMD was significantly lower (p<0.05) and 
IMT significantly higher (p<0.05) than in the group 2. Dividing the 
same population on the basis of BMI median values those with 
higher BMI, although showing higher VFA and HOMA-IR had no 
significant differences in lipid parameters, FMD and IMT. At step-
wise regression analysis VFA was the independent predictor of re-
duced FMD (beta -0.541, p 0.002). HOMA-IR (beta 0.399 p<0.001) 
was the independent predictor of IMT (beta 0.413, p=0.001). Twen-
ty patients were re-evaluated after bariatric surgery: FMD signifi-
cantly improved in both groups, with a better improvement in the 
group with pre-bariatric HOMA index <3,5. Although BMI above 
40 kg/m2 is associated with a reduced survival, its role seems far 
less helpful in the prediction of early atherosclerosis in morbidly 
obese. BMI, index of overall adiposity, does not discriminate the 
kind of fat distribution and subsequently the metabolic and vas-
cular derangement; HOMA-IR, strictly related to visceral fat, is an 
expression of metabolic impairment thus able to predict early vas-
cular damaging. 

ARTeRIoPATIA oBlITeRANTe DeglI ARTI 
INFeRIoRI, IPoVITAmINoSI D e mARKeRS 
DI RImoDellAmeNTo oSSeo

A. Macura, A.M. Scarponi, C. Fattori, P.G. Mariani, 
R.M. Zappavigna, E. Mannarino, L. Pasqualini
Dipartimento di Medicina Clinica e Sperimentale, 
Università degli Studi di Perugia, Italia
E-mail: a_macura@yahoo.com 

Introduzione. L’ipovitaminosi D, molto comune nella popolazio-
ne anziana, favorisce l’osteoporosi ed aumenta il rischio cardiova-
scolare. Una correlazione inversa è stata rilevata tra calcificazioni 
coronariche, ispessimento medio-intimale (IMT) carotideo e livelli 
di vitamina D. Il presente studio ha avuto come scopo quello di va-
lutare le eventuali correlazioni tra arteriopatia obliterante degli arti 
inferiori (AOAI), diagnosticata mediante indice caviglia-braccio 
(ABI), livelli sierici di Vitamina D e marcatori di rimodellamento 
osseo (telopeptide C-terminale del collagene di tipo I-sCTx ed iso-
enzima osseo della fosfatasi alcalina-bALP).
materiali e metodi. Sono stati inclusi 99 pazienti di età media 
di 75.4±8.8 anni, di entrambi i sessi, afferenti agli ambulatori o al 
reparto di degenza della Medicina Interna, Angiologia, Malattie da 
Arteriosclerosi, dell’Università degli Studi di Perugia. 
Risultati. I valori medi di 25(OH)Vitamina D sono risultati ridotti 
nella popolazione in studio (15.5±9.3 ng/mL; v.r 30-100 ng/mL), men-
tre aumentati sono risultati i valori medi di sCTx in donne in post-me-
nopausa (0.8±0.5 ng/mL; v.r 0.32±0.15) e negli uomini (0.33±0.19 ng/
mL; v.r 0.32±0.15). I pazienti con ABI patologico (<0.90) presentavano 
valori significativamente più bassi di 25(OH)Vitamina D (12.9±10.1 
ng/mL vs 17.6±8.7 ng/mL, p=0.023) e significativamente più ele-
vati di sCTX (0.9±0.5 ng/mL vs 0.7±0.4 ng/mL, p=0.05) rispetto ai 
pazienti con ABI normale (≥0.90). Si evidenziava una correlazione 
positiva, statisticamente significativa, tra i livelli di vitamina D e l’ABI 
(Rho=0.347, p=0.001) ed una correlazione negativa, statisticamente 
significativa, tra i livelli di sCTx e l’ABI (Rho=-0.238, p=0.026). Tali 
correlazioni persistevano anche dopo aggiustamento per i fattori di 
rischio classici dell’arteriosclerosi. I risultati preliminari del nostro 
studio confermano l’elevata prevalenza dell’ipovitaminosi D nella po-
polazione anziana, associata ad un incremento del turnover osseo.
Conclusioni. I livelli sierici di CTX sembrano predire la presenza 
dell’AOAI e potrebbero rappresentare uno dei possibili meccani-
smi patogenetici responsabili della frequente e simultanea presen-
za di osteoporosi e arteriosclerosi in tale popolazione.

ulTRASoNogRAPHY moDIFICATIoNS 
oF VISCeRAl AND SuBCuTANeouS 
ADIPoSe TISSue AFTeR PIoglITAZoNe 
oR glIBeNClAmIDe THeRAPY ComBINeD 
WITH RoSuVASTATIN IN TYPe 2 DIABeTIC 
PATIeNTS NoT Well CoNTRolleD 
BY meTFoRmIN

P. Maffioli1, A. D’Angelo1, A.F.G. Cicero2, T. Perrone1, 
A. Carbone3, E. Fogari1, G. Derosa1

1University of Pavia, Pavia, Italy; 
2University of Bologna, Bologna, Italy; 3Hospital Center of Diabetes, 
Sant’Angelo Lodigiano, Lodi, Italy
E-mail: giuseppe.derosa@unipv.it 

Aim. To evaluate the effects of pioglitazone or glibenclamide alone 
and in combination with rosuvastatin on hepatic steatosis in type 
2 diabetic patients.
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methods. One hundred and sixty patient were enrolled. After a 
run-in 3 months period of metformin 850 mg three times a day, 
patients were randomized to take pioglitazone 15 mg twice a day or 
glibenclamide 5 mg twice a day for six months, then rosuvastatin 
was added for other six months. Patients underwent an ultrasound 
examination ((steatosis degree, subcutaneous adipose tissue 
(SAT) and visceral adipose tissue (VAT) diameter), an euglycemic 
hyperinsulinemic clamp (glucose infusion rate (GIR)), and a blood 
sample (glycated hemoglobin (HbA1c), fasting plasma glucose 
(FPG), post-prandial glucose (PPG), fasting plasma insulin (FPI), 
lipid profile) at baseline, and after 6, and 12 months, respectively. 
Results. Both pioglitazone and glibenclamide induced a signifi-
cant and similar reduction of HbA1c, FPG, and PPG compared to 
baseline (p<0.05 for all). Pioglitazone reduced FPI (p<0.05), while 
glibenclamide increased it (p<0.05). Pioglitazone significantly in-
creased GIR compared to glibenclamide therapy. The addition of 
rosuvastatin did not significantly worsened the glycemic control. 
Regarding lipid profile, pioglitazone significantly reduced total cho-
lesterol (TC), and triglycerides (Tg), and increased high density 
lipoprotein cholesterol (HDL-C), while glibenclamide did not affect 
it. When rosuvastatin was added, an improvement of lipid profile 
was observed in both groups, but the improvement was greater 
with pioglitazone and rosuvastatin (p<0.05 vs glibenclamide plus 
rosuvastatin). Pioglitazone significantly decreased the steatosis de-
gree, SAT, and VAT diameter compared to baseline (p<0.05 for all), 
while glibenclamide did not. The addition of rosuvastatin to piogli-
tazone further decreased the steatosis degree, SAT, and VAT diam-
eter compared to baseline (p<0.01 for all) and gave also a decrease 
of these parameters in the glibenclamide group (p<0.05 for all).
Conclusions. Pioglitazone was more effective than glibenclamide 
in improving the hepatic steatosis indices. 

olmeSARTAN AND AToRVASTATIN 
ARe eFFeCTIVe IN ImPRoVINg 
CIRCulATINg PRogeNIToR CellS 
PRoFIle IN HYPeRTeNSIVe SuBJeCTS

F.R. Mamone, G. Mandraffino, F.E. Mamone, R. Mandraffino, 
F. Napoli, M. Russo, A. Lo Gullo, M. Creazzo, E. Imbalzano,
C. Saitta, M. Castaldo, M.A. Sardo, A. Saitta
Università degli Studi di Messina, Dip. di Medicina Interna
E-mail: asaitta@unime.t

Background. MicroRNAs (miRs) 221 and 222 have been identi-
fied in circulating progenitor cells (CPCs); miRs are involved in 
the regulation of cell proliferation, differentiation and angiogen-
esis. Previously we found that in CPCs from hypertensive patients 
without additional risk for CAD, miR221/222 are increased and as-
sociated with cell number and production of reactive oxygen spe-
cies (ROS). The aim of the present study was to evaluate whether 
in hypertensives a treatment with olmesartan may have effects on 
the number of CPCs and on levels of miR221/222 and ROS. We 
also evaluated whether additional effects may be obtained with an 
add-on treatment with atorvastatin. 
methods. We included 41 hypertensives with no additional risk 
factor for CAD and 22 matched controls; we evaluated circulating 
CD34+cell number, intracellular miR221/222 and ROS levels at 
baseline (T0) and after a six months treatment with 20 mg/die of 
olmesartan (T1); blood pressure, fibrinogen, CRP, glucose and lipid 
profile were also evaluated. Then, hypertensives were randomized 
to receive an add-on treatment with atorvastatin 20 mg/die (T2a), 
or to continue with olmesartan alone (T2p) for further 3 months. All 
parameters were evaluated at the end of the study period. 

Results. At T1, systolic and diastolic blood pressure, ROS and 
miR221/222 were significantly decreased (all p<0.001) with re-
spect to T0, while the number of cells was increased (p<0.001). 
CRP and fibrinogen levels were also reduced (p<0.001). After the 
treatment with atorvastatin (T2a) ROS, miRs, CRP and fibrinogen 
levels were further decreased (all p <0.005), and CPCs signifi-
cantly higher (p=0.007); blood pressure values also were further 
reduced, while lipid profile amelioration didn’t reached the sta-
tistical significance. At T2p no further changes were detected as 
compared to T1. 
Conclusions. Olmesartan is effective in reducing miRs and ROS 
levels in CPCs from hypertensives, as well as in increasing CPC 
number. An add-on treatment with atorvastatin may improve these 
effects.

INFlueNCe oF HePATIC STeAToSIS 
oN PRe-ClINICAl ATHeRoSCleRoSIS

M.R. Mannarino, M. Pirro, F. Di Filippo, R. Helou, 
S. Ministrini, E. Mannarino
Internal Medicine, Angiology and Arteriosclerotic Diseases. 
University of Perugia
E-mail: massimo.mannarino@unipg.it 

Non-alcoholic fatty liver disease is associated with metabolic ab-
normalities configuring the framework of metabolic syndrome, 
leading to accelerated atherosclerosis and increasing cardiovas-
cular risk. Whether the fatty liver may exert an additive effect, 
independent of other metabolic risk factors, in determining the 
vascular damage, is discussed. 
We evaluated in 145 dyslipidemic patients the degree of liver 
steatosis by ultrasonography. In addition to anthropometric and 
metabolic parameters and ultrasonographic assessment of visceral 
fat area (VFA), we measured aortic pulse wave velocity (PWV), 
and brachial flow-mediated dilation (FMD) as measures of arte-
rial stiffness and endothelial dysfunction, and carotid intima-media 
thickness (IMT). On the basis of the values of these three parame-
ters we realized a score, named Atherosclerosis Score (AS), whose 
value is indicative of a greater vascular damage. 
Subjects with a higher degree of steatosis had increased levels of 
plasma triglycerides, glucose, systolic blood pressure, decreased 
levels HDL cholesterol levels and higher VFA. The prevalence of 
metabolic syndrome increased with increasing degree of steatosis, 
reaching 77.8% in patients with moderate to severe steatosis. Age 
(standB=0.328, p<0.001) and the area of visceral fat (standB=0.428, 
p<0.001) were independent predictors of the degree of steatosis. 
Worsening liver steatosis is associated with decreasing flow-medi-
ated dilation (p<0.001) and increasing arterial pulse wave velocity 
(p<0.001) and IMT (p<0,001). Atherosclerosis Score is significant 
correlated with the degree of steatosis, VFA, BMI, systolic and 
diastolic blood pressure, blood glucose and the presence of meta-
bolic syndrome. Multivariate analysis showed that the degree of 
steatosis (standB=.257, p=0.018), age (standB=.300, p<0.001), and 
systolic blood pressure (standB=.284, p=0.023) were independent 
predictors of the AS. 
We can conclude that in dyslipidemic patients, hepatic steatosis 
is associated with pre-clinical atherosclerosis independent of con-
founding metabolic risk factors. The degree of hepatic steatosis, 
determined by ultrasound, is in turn influenced by age and the 
area of the visceral fat.
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IDeNTIFICATIoN oF A NeW PoINT
muTATIoN IN THe lCAT geNe AND
DIAgNoSIS oF FISH-eYe DISeASe Due 
To ComPouND HeTeRoZYgoSITY

L. Mannucci, L. Liberatoscioli, F. Davato, M. Federici, R. Lauro, 
C. Cortese
Dipartimento di Medicina Sperimentale e Chirurgia, Università 
degli Studi di Roma “Tor Vergata”, Roma, Italia
E-mail: liliana.mannucci@ptvonline.it 

Introduction. Fish-eye disease (FED) is an autosomal recessive 
disorder characterized by corneal opacity and markedly decreased 
plasma concentrations of high-density lipoprotein cholesterol 
(HDL-C), apolipoprotein (apo) AI, and apo AII. The biochemi-
cal features of FED are due to a selective inability of the enzyme 
lecithin:cholesterol acyltransferase (LCAT; EC 2.3.1.43) to esterify 
cholesterol in HDL, resulting in pronounced decreases of HDL-C 
levels in homozygous and compound heterozygous patients. De-
spite severe HDL-C deficiency, affected subjects do not show an 
increased risk of atherosclerotic cardiovascular disease. 
Patients. Here we report the case of two Italian sisters, CC and 
CB, aged 50 and 55 years, respectively, presenting with corneal 
opacities, extremely low HDL-C levels (<5 mg/dl) and apo-AI plas-
ma concentrations of 40-45 mg/dl. Genetic analysis of the LCAT 
gene was performed in both women to help diagnose the cause of 
their dyslipidemia. 
methods. Genomic DNA was isolated from peripheral white 
blood cells using the MagnaPure LC DNA Extractor. All six ex-
ons of the LCAT gene including all intron-exon boundaries were 
PCR-amplified from 150-200 ng of genomic DNA on a GeneAmp 
PCR System 9700. Amplification products were purified and then 
sequenced on both strands using the 3730 DNA Analyzer. 
Results. Sequencing of the LCAT gene in the two probands re-
vealed compound heterozygosity for a missense mutation in exon 
6 (c.997G>A; V309M) previously reported to underlie the FED 
phenotype, and a novel point mutation located at the splice donor 
site of intron 2 (g.1882T>C). Based on genetic and clinical find-
ings, both women were diagnosed with FED. Genetic analysis on 
the LCAT gene was extended to a third sister, their mother and 
3 children. All these family members were found to be heterozy-
gous carriers of the V309M mutation only and showed low-normal 
plasma HDL-C levels (35-45 mg/dl).

PRImARY HYPeRlIPIDemIAS IN 
CHIlDReN: eFFeCT oF PlANT STeRol 
SuPPlemeNTATIoN oN PlASmA lIPIDS 
AND mARKeRS oF CHoleSTeRol 
SYNTHeSIS AND ABSoRPTIoN

L. Mannucci, F. Abello, A. Mozzi, V. Baracco, C. Cortese, 
O. Guardamagna
Department of Experimental Medicine and Surgery, 
University of Rome “Tor Vergata”, Rome, Italy, 
Department of Pediatrics, Turin University, Turin, Italy
E-mail: liliana.mannucci@ptvonline.it 

Introduction. The relationship between hyperlipidemia and car-
diovascular events is unquestioned, and it is now clear that dietary 
and eventually drug treatment needs to be started as soon as pos-
sible. Lowering of low-density lipoprotein (LDL) cholesterol is the 
primary therapeutic goal of lipid-lowering therapy in patients at 

risk for cardiovascular disease. Phytosterols are plant components 
presenting a chemical structure similar to that of cholesterol, and 
they are known to lower serum cholesterol levels by competing 
with cholesterol for intestinal absorption. Their lipid-lowering ef-
ficacy has been demonstrated in adults but only a few data are 
available in children. Aim of this study was to evaluate the efficacy, 
tolerability and safety of plant sterol supplementation in children 
with different forms of primary hyperlipidemia. 
methods. The effect of plant sterol consumption on plasma lip-
id levels was evaluated in 32 children with heterozygous FH, 13 
children with Familial Combined Hyperlipidemia (FCH) and 13 
children with Undefined Hypercholesterolemia (UH) in a 12-week 
open-label intervention study using plant sterol-enriched yoghurt. 
Plasma lipids and apolipoproteins were measured by routine labo-
ratory methods. Markers of cholesterol synthesis (lathosterol) 
and absorption (campesterol and sitosterol) in plasma were mea-
sured by GC-MS with multiple selected ion monitoring. 
Results. Tolerability and adherence to recommended regimen 
was very high. A significant reduction in LDL-cholesterol levels 
was observed in the three groups (10.7, 14.2 and 16.0% in FH, 
FCH and UH, respectively). Lathosterol concentrations were un-
changed, reflecting a lack of increased synthesis of cholesterol. 
Of the two absorption markers analysed, only sitosterol showed 
a slight but significant increase. Daily consumption of plant sterol 
dairy products favourably changes lipid profile by reducing LDL-
cholesterol. To our knowledge, this is the first report of the use of 
plant sterols-enriched food in treating children with primary hy-
perlipidemias such as FCH and UH.

A NeW PoSSIBle Role FoR 
ANgIoPoIeTIN lIKe 3, A RegulAToR 
oF TRIglYCeRIDe meTABolISm, 
IN moDulATINg INSulIN ReSISTANCe

M. Maranghi, G. Tiseo, I. Minicocci, G. Pigna, P. Coletta, 
G. Barbarossa, G. Labbadia, V. Cantisani, M. Jauhiainen, M. Arca 
Università di Roma La Sapienza
E-mail: marianna.maranghi@uniroma1.it 

In experimental models angiopoietin like 3 (Angptl3) has been 
shown to directly enhance the release of free fatty acids (FFA) and 
glycerol from adipose cells. As increased FFA are involved in the 
pathogenesis of insulin resistance, a reduced plasma concentra-
tion Angptl3 could affect insulin-sensitivity. We have recently iden-
tified a cohort of subjects carrying the S17X loss of function (LOF) 
mutation in the ANGPTL3 gene. Therefore, we have taken this 
opportunity to test the hypothesis of an involvement of Angptl3 
deficiency in modulating insulin sensitivity. 
We enrolled 207 non-carriers, 59 heterozygous and 6 homozy-
gous carriers of the S17X mutation. Fasting blood samples were 
obtained for measuring plasma glucose, insulin, lipids, Angptl3, 
hsCRP and FFA. As index of insulin sensitivity, we calculated 
HOMA-IR as reported. Comparisons were adjusted for age, gen-
der and BMI using generalized linear model. 
As expected, both homozygotes and heterozygotes showed a sig-
nificant reduction in plasma lipoprotein levels as compared to non-
carriers. Homozygous carriers had no circulating Angptl3, while 
heterozygotes had 42% reduction in Angptl3 level compared to 
non-carriers (p<0.0001). Homozygous, but not heterozygous carri-
ers showed a significant reduction of FFA (1.4 ± 0.6 mmol/L vs 0.6 
± 0.4 mmo/L; P=0.007).
No difference in fasting plasma glucose was observed among 
groups. Conversely, as compared to heterozygotes and non-
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carriers, homozygotes showed significantly lower plasma insulin 
(homozygotes 5.2 (0.2÷10.2) µU/ml; heterozygotes 5.3 (1.6÷23.9) 
µU/ml; non-carriers 5.9 (0.2÷35.1) µU/ml; adjusted p=0.013) and 
HOMA-IR (0.86(0.05÷2.20) in homozygotes; 1.32 (0.38÷6.49) in 
heterozygotes and 1.36 (0.04÷9.45); adjusted p= 0.005)). We found 
no differences in hsCRP levels . 
In summary, these results indicate the complete deficiency of Ang-
ptl3 is associated with improved insulin sensitivity suggesting that 
Angptl3 may play a role also in modulating insulin sensitivity. 
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Background. Statins are competitive inhibitors of 3-hydroxy-3-
methyl-glutaryl coenzyme A reductase and are a leading therapy 
for the prevention of ischemic events. Although lowering of plas-
ma low-density lipoproteins (LDL) is the most relevant effect, nu-
merous studies suggest many other pleiotropic effects of statins, 
which involve improving of endothelial function, enhancing ath-
erosclerotic plaque stability and decreasing oxidative stress and in-
flammation. MicroRNAs are small non-coding RNAs which act as 
post-transcriptional gene regulators. Growing evidences support 
the microRNAs involvement in cardiovascular disease and there 
are tantalizing hints of the effect of statin on microRNAs. The aim 
of this study is to investigate whether a short-time treatment with 
low or high dose of rosuvastatin may affect microRNAs expression 
in human atherosclerotic plaques. 
material and methods. In the “QUalitative Analysis of plaque 
Stability After Rosuvastatin therapy in asymptomatic patients en-
listed to undergo carotid endoarterectomy” (QUASAR) 70 patients 
with severe stenosis of the internal carotid artery were random-
ized to receive a 12 week low (10 mg/day) or high (40 mg/day) 

doses of rosuvastatin before the elective endoarterectomy. Total 
RNA was extracted from plaques using Trizol reagent. Pools cre-
ation for MiRNome qPCR analysis was carried out using total RNA 
extracted from respectively 11 selected plaques of rosuvastatin 10 
mg and 40 mg groups and from 11 plaques of naive hypercholes-
terolemic patients (control group). MiRNome qPCR analysis was 
performed by using miRCURY LNA Universal RT microRNA PCR 
system. MicroRNAs validation study was performed on all plaques 
from the pooled samples by qPCR. 
Results. MiRNome qPCR analysis of 742 microRNAs on pooled 
hypercholesterolemic samples versus respectively pooled rosuv-
astatin 10mg and rosuvastatin 40mg samples showed several mi-
croRNAs dysregulated in rosuvastatin groups versus hypercholes-
terolemic one. We have paid attention on nine microRNAs on the 
strength of their predicted target genes involved in atherosclerosis. 
Real-time PCR validation studies on all plaques from the pooled 
samples showed that both rosuvastatin doses significantly up-regu-
lated mir-9 (p=0.004), mir-20b (p<0.001), mir-133a/b (p=0.001), mir-
144 (p<0.001), mir-301a (p=0.01) and mir-377 (p=0.002) with respect 
to hypercholesterolemic patients. Mir-150 and mir-155 were not 
found significantly down-regulated in the qPCR validation analysis. 
Conclusions. These data showed that short-term rosuvastatin 
treatment may affect microRNAs expression profile in human 
atherosclerotic plaques. Further studies on their predicted target 
gene are required to better understand microRNAs involvement 
in the beneficial effects observed with statin-based lipid lowering 
therapies.

STATo PoNDeRAle e ABITuDINI 
NuTRIZIoNAlI DeglI ITAlIANI SeCoNDo 
Il SISTemA DI SoRVeglIANZA PASSI
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Quattro tipi di malattie non trasmissibili (cardiovasculopatie, tu-
mori, pneumopatie croniche e diabete) contribuiscono maggior-
mente alla mortalità nel mondo. La prevenzione di tali patologie 
richiede un’azione concertata e coordinata sui fattori di rischio ad 
esse comuni (scorretta alimentazione, sedentarietà, abuso di alcol, 
tabagismo), così come previsto dal programma OMS “Gaining He-
alth” e da quello nazionale “Guadagnare Salute”. Tali programmi 
prevedono il coinvolgimento di altri settori diversi da quello sanita-
rio (scuola, trasporti, urbanistica, industria, etc) nell’attuazione di 
cosiddette “politiche intersettoriali” volte ad agire sui diversi fattori 
di rischio attraverso interventi di popolazione. 
La promozione di una corretta alimentazione è un obiettivo di sa-
nità pubblica a livello sia europeo sia italiano. Nel 2007 l’OMS ha 
avviato un Piano d’azione europeo per le politiche alimentari e nu-
trizionali 2007-2012 che individua quattro temi di salute: malattie 
legate alle abitudini alimentari e alla sicurezza del cibo, obesità, 
carenza di micronutrienti. Il Piano Nazionale della Prevenzione 
(PNP) 2010-2012 include tra i suoi obiettivi di prevenzione prima-
ria “la prevenzione e la sorveglianza di abitudini, comportamenti, 
stili di vita non salutari e patologie correlate”. 
In Italia il sistema di sorveglianza PASSI (Progressi delle Aziende 
Sanitarie per la Salute in Italia) ha l’obiettivo di monitorare lo stato 
di salute della popolazione italiana adulta (18-69 anni), attraverso 
la rilevazione, in un campione rappresentativo di ASL, di abitudini, 
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stili di vita e stato di attuazione dei programmi di intervento che 
il Paese sta realizzando per modificare i comportamenti a rischio. 
obiettivi. Descrivere i dati del sistema PASSI relativi ai fattori di 
rischio CV e alle abitudini nutrizionali riferiti dalla popolazione in-
tervistata. 
metodi. Analisi dei dati rilevati nel pool di ASL nell’anno 2011 e 
relativi a sovrappeso e obesità e consumo di frutta e verdura. 
Risultati. I dati sull’obesità riportano che il 31,6% del campione 
risulta in sovrappeso, mentre il 10,6% è obeso. L’eccesso pondera-
le cresce con l’età ed è più frequente negli uomini, nelle persone 
con basso livello di istruzione e in quelle con maggiori problemi 
economici. A livello territoriale si osserva che la condizione di 
sovrappeso e obesità è più diffusa al Sud (51%), in particolare in 
Molise (52%), Campania (52%) e Calabria (51%), mentre il livello 
più basso si registra in Lombardia (34,5%). Il 25% degli intervistati 
in eccesso ponderale dichiara che sta facendo una dieta per perde-
re o mantenere peso. Riguardo al consumo di frutta e verdura, il 
50% degli adulti ne consuma tre o più porzioni al giorno, ma solo 
il 10% riferisce un consumo di almeno 5 porzioni al giorno (five a 
day). Aderiscono maggiormente alle raccomandazioni le donne, i 
soggetti di 50-69 anni, i più istruiti e quelli senza difficoltà econo-
miche. Si osserva un chiaro gradiente Nord-Sud, con una più alta 
adesione tra i residenti nelle Regioni settentrionali. 
Conclusioni. Eccesso ponderale e scorretto stile nutrizionale 
sono condizioni molto diffuse tra la popolazione e rappresentano 
un problema prioritario di salute pubblica. È necessario program-
mare interventi che consentano di agire su ampie fasce di popola-
zione attraverso l’attuazione di idonee politiche intersettoriali. Per 
programmare tali interventi e per misurarne l’efficacia nel tempo 
è indispensabile l’utilizzo di sistemi di sorveglianza, come il PASSI, 
che consentano la costruzione di trend temporali e l’effettuazione 
di raffronti tra le diverse realtà territoriali. 

I PolImoRFISmI Del geNe SlCo1B1 
INFlueNZANo lA TolleRABIlITÀ 
AllA TeRAPIA CoN STATINe
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I polimorfismi a singolo nucleotide (SNPs) del gene SLCO1B1 che 
codifica per Organic Anion-Trasporting Polipeptide 1B (proteina 
regolante la captazione epatica delle statine) sembrano essere 
coinvolti nella patogenesi della miopatia da simvastatina. Obietti-
vo del nostro studio è stato quello di valutare se i polimorfismi 
rs4149056 (Val174Ala) e rs2306283 (Asp130Asn) del gene SL-
CO1B1 influenzano la tollerabilità al trattamento con atorvastati-
na e rosuvastatina. Nell’ambito di uno screening su 700 pazienti 
dislipidemici, afferenti all’ambulatorio di lipidologia e tutti in trat-
tamento con atorvastatina o rosuvastatina, ne sono stati arruolati 
132, 64 dei quali presentavano mialgia e/o valori di CPK>200 UI/L 
(“casi”), e 68 valori di CPK<200 UI/L ed assenza di mialgia (“con-
trolli”). Tutti sono stati genotipizzati per rs4149056 (Val174Ala) e 
per rs2306283 (Asp130Asn). L’analisi degli SNPs è stata effettuata 
con Applied Biosystems 7300 real-time PCR System. La “minimal 
allele frequency” dell’allele C dello SNP1 nei “casi” è di 0,37 e nei 
“controlli” di 0,10; per lo SNP2 nei “casi” è di 0,61 e nei “controlli” 
è di 0,55. I dati ottenuti mostrano una frequenza allelica statistica-
mente significativa (TT/CT/CC) per SNP1: nei “casi” rispettiva-

mente 53/20/27% e nei “controlli” 81/17/2% (p=0,000); mentre la 
frequenza dello SNP2 non presenta variazioni significative nei due 
gruppi (casi 17/48/35%, controlli 22/45/33%). 
I valori mediani di CPK nei due gruppi relativamente agli alleli 
dello SNP1 evidenziano differenze significative nei CT: “casi” 322 
UI/L (197-606) vs “controlli” 93 UI/L (41-142) p=0,000; nei wild 
type: “casi” CPK 304 UI/L (211-515) vs “controlli” 71 UI/L (49-96) 
p=0,000 . Dei 32 “casi” wild type per lo SNP1 28 risultavano però 
essere mutati per lo SNP2 (12 CC e 16 CT). 
I nostri dati sembrano confermare l’influenza esercitata da questi 
due polimorfismi sulla miopatia da statine. 

C-ReACTIVe PRoTeIN AND INSulIN 
ReSISTANCe, RATHeR THAN meTABolIC 
SYNDRome, PReDICT BoTH ToTAl 
AND CARDIoVASCulAR moRTAlITY 
IN THe elDeRlY. DATA FRom 9-YeARS 
FolloW-uP IN THe INCHIANTI STuDY
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Aim. Although in middle-age population metabolic syndrome 
(MetS) is a strong risk factor for overall and cardiovascular (CV) 
mortality, in the elderly population this association is at least 
doubtful. Concurrently MetS is physiologically linked to both in-
sulin resistance (IR) and systemic inflammation (SysInf). Thus 
we analysed the relationship between MetS, IR, and SysInf with 9 
years CV and total mortality in 1011 community dwelling elderly 
subjects (age: 75.5±7.4 year; female: 56%). 
methods. IR was defined as HOMA grater then median value 
of the population (2.27). SysInf was defined as hs.CRP plasma 
levels>3mg/L. 9-years CV and total mortality was evaluated with 
multivariate Cox models (age, sex, cholesterol, BMI, smoking and 
diabetes adjusted). 
Results. 311 individuals presented MetS by NCEP.ATP.III crite-
ria. 10% of population had MetS without IR, while 29% had IR with-
out MetS. Among subjects IR+, MetS was associated with higher 
HOMA values; among subjects IR-, MetS wasn’t associated with 
HOMA levels. Interestingly, MetS+/IR- individuals had higher lev-
els of hs.CRP compared with MetS-/IR+ subjects. 
The adjusted risk for MetS, based on presence/absence of IR and 
SysInf, was: 
- IR-/SysInf-: (MS:17%): OR:1(reference).
- IR-/SysInf+: (MS:24%): OR:1.67 (1.07-2.61).
- IR+/SysInf-: (MS:35%): OR:2.74 (1.83-4.10).
- IR+/SysInf+: (MS:49%): OR:5.09 (3.39-7.63).
Results after 9-years follow-up: MetS wasn’t associated with CV 
and total mortality whereas combination of IR+/SysInf+ signifi-
cantly predicts both total and CV mortality in both MetS+ and 
MetS- subjects. 
Conclusions
- Older subjects with MetS might be included into two catego-

ries: a) subjects IR+ (64%) with high values of HOMA and 
hs.CRP, and b) subjects IR- (32%) with high levels of hs.CRP 
(32%). 



AbSTRACT

67

- IR and SysInf have a combined effect on the prevalence/risk of 
MetS among older individuals. 

- IR and SysInf predict total and CV mortality independently of 
MetS. 

Thus determining hs.CRP and HOMA in the elderly could become 
useful in clinical practice. 

oXIDATIVe STReSS mARKeRS AND 
eNDoPlASmIC ReTICulum STReSS 
mANAgemeNT IN CoRoNARY 
ATHeRoSCleRoSIS
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L. Cominacini
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Purpose. Oxidative stress, altered redox state and a weakened anti-
oxidant defence are implicated in atherogenesis.Nowadays the role 
of Unfolded Protein Response (UPR) and Endoplasmic Reticulum 
(ER)-initiated apoptosis in the pathophysiology of cardiovascular 
disease is under investigation. This study was aimed to evaluate 
plasma inflammatory, oxidative stress and redox state markers 
(high sensitivity C Reactive Protein, hsCRP, oxidized phospholipids, 
oxPAPC and glutathione, GSH) of Chronic Coronary Artery Dis-
ease patients (CAD). Moreover UPR and ER- initiated apoptosis and 
the expression of the protective system Nrf2/ARE were explored in 
Peripheral Blood Mononuclear Cells (PBMC) of the same subjects. 
methods. 29 CAD and 23 controls were enrolled. Oxidative stress 
and cellular redox state were evaluated by measuring hsCRP, 
oxPAPC and GSH plasma levels. UPR and ER-initiated apoptosis 
were evaluated by BiP and CHOP expression in PBMC and so also 
the protective factor Nrf2 and HMOX-1 expression. 
Results. hsCRP and oxPAPC concentrations resulted significantly 
higher in CAD than controls. CAD had lower GSH than controls. 
The expression of CHOP and BiP were significantly higher in CAD 
than in controls, with inadequate Nrf2/ARE response. 
Conclusions. The higher levels of hsCRP and oxPAPC and the 
lower concentrations of GSH in CAD compared to controls indi-
cated that inflammation, oxidative stress and altered redox state 
were maintained in chronic coronary artery disease but with an 
inadequate protective response in terms of Nrf2 expression. UPR 
and ER-initiated apoptosis were stimulated in CAD, suggesting that 
this response remains activated in chronic stress situations. 

eVAluATIoN oF CIRCulATINg 
eNDoTHelIAl PRogeNIToR CellS 
(ePCS), CIRCulATINg PRogeNIToR CellS 
(CPCS) AND CIRCulATINg eNDoTHelIAl 
CellS (CeCS) IN AmD PATIeNTS
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Background. To evaluate circulating endothelial and progenitor 
cells as biomarkers in exudative and atrophic AMD patients, in 
order to establish their possible clinical usefulness. 

material and methods. Blood samples from 12 patients with dry 
AMD and 19 newly diagnosed neovascular AMD were analyzed 
before as well as 16 weeks, after three intravitreal injections of 
ranibizumab. At baseline and after treatment the patients under-
went standard ophthalmological examination, fluorescein angiog-
raphy and OCT scan; the wet AMD patients were distinguished in 
two groups (responders and non responders) according to visual 
acuity and OCT foveal thickness modifications. The number of 
circulating endothelial progenitor cells (EPCs: CD34+/KDR+; 
CD133+/KDR+; CD34+/KDR+/CD133+), circulating progenitor 
cells (CPCs: CD34+; CD133+; CD34+/CD133+) and the circulat-
ing endothelial cells (CECs) were determined by flow cytometry 
at baseline in all the patients and after treatment in the wet AMD 
group. 
Results. No statistically significant difference for EPCs and CECs 
was found between patients with dry and wet AMD; whereas CPCs 
were higher in exudative AMD vs atrophic. AMD patients, espe-
cially those of the cellular subset CD133+ (p=0.0035). A significant 
EPCs reduction was observed after treatment (p 0.011 for CD34+/
KDR+, p 0.012 for CD133+/KDR+, p 0.038 for CD34+/KDR+/
CD133+). Finally no significant difference was found between 
responders and non responders to the antiangiogenic treatment, 
even if the group with the worst clinical outcome showed a higher 
number of CPCs at baseline. 
Conclusions. We have reported a higher number of CPCs in 
exudative than dry AMD and a significant reduction of EPCs af-
ter three intravitreal injections of ranibizumab. Circulating endo-
thelial and progenitor cells may represent an useful biomarker of 
choroidal neovascularization and of its response to antiangiogenic 
treatment. 

HeTeRoZYgouS FAmIlIAl 
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Introduction. Familial hypercholesterolemia (FH) is an autoso-
mal codominant disorder characterized by lifelong elevation of 
LDL-cholesterol concentrations, tendon xanthomas, and early-
onset atherogenic disease. 
Case report. A 59 years old women with a history of familiar 
hypercholesterolemia, non smoker, presented to outpatient for 
the persistence of elevated cholesterol despite statin treatment in 
the last seven years. Blood examination showed total-Cholester-
ol 377 mg/dl, HDL-Cholesterol 59 mg/dl, Triglycerides 96 mg/
dl, LDL-Cholesterol 290 mg/dl, in therapy with atorvastatin 20 
mg (treatment by general practitioner). At physical examination 
we observed right tendon xanthoma and xanthelasmas. Genetic 
analysis for LDL-receptor mutation found an heterozygous muta-
tion IVS 15-3 C>A with residual LDLR activity of 52%. Ecg exercise 
test revealed ST segment depression in DII, DIII, AVF, V4 and V6. 
The patient underwent percutaneous coronary angiography and 
drug-eluting stents were placed on right coronary and anterior de-
scending arteries. We changed drug treatment to a combination of 
rosuvastatin plus ezetimibe. Despite this, therapeutic target was 
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not attained, so combined plasma exchange therapy with HMG-
CoA reductase inhibitor was started. At present the patient is free 
from cardiovascular events since five years. 
Discussion. FH is characterized by high risk of premature cor-
onary artery disease (CAD) and LDL-apheresis or Plasma ex-
change (an effective surrogate) increases life-expectancy in homo-
zygous. Some studies showed that LDL-apheresis could inhibit the 
progression of cardiovascular disease also in heterozygous FH re-
fractory to drug therapy. LDL-apheresis or Plasma exchange have 
been approved by The Food and Drug Administration for homo-
zygous FH patients with LDL>503 mg/dl, heterozygous FH with 
LDL>302 mg/dl and heterozygous FH with cardiovascular disease 
and LDL>201 mg/dl, despite intensive drug therapy . 
Conclusion. Plasma exchange is a useful tool in heterozygous FH 
patients with high LDL-C levels, despite intensive drug therapy, or 
in patients with drug intolerance to prevent CAD and to reduce 
atherosclerosis progression. 

DIeTARY SuPPlemeNTATIoN 
WITH TeTRADeCYlTHIoACeTIC ACID 
oR SAlmoN PePTIDeS ReDuCeS 
ATHeRoSCleRoSIS PRogReSSIoN
IN APoe-Ko mICe

C. Parolini1, M. Busnelli1, S. Manzini1, T. Brattelid2, 
B. Bjørndal2, R.K. Berge2, G. Chiesa1

1Department of Pharmacological and Biomolecular Sciences, 
Università degli Studi di Milano, Milan, Italy;
2Institute of Medicine, University of Bergen, Norway
E-mail: cinzia.parolini@unimi.it 

Aim. Tetradecylthioacetic acid (TTA) is a synthetic long-chain 
fatty acid analogue with marked hypolipidemic and anti-inflam-
matory effects. These combined effects are of particular interest 
in view of a potential anti-atherogenic activity. Fish peptides have 
shown to have hypolipidemic effects and thus may slow the pro-
gression of atherosclerosis. 
Aim of the study was to investigate the effect of TTA and of salmon 
peptides on atherosclerosis progression in apoE-KO mice. 
methods. 36 apoE-KO mice have been randomly divided in three 
groups and fed for 12 weeks a high-fat diet alone (control) or sup-
plemented with TTA 0.3 % and salmon protein hydrolysate 5% (100 
g of diet). At sacrifice, aortic arch and heart have been harvested 
and processed to perform en-face and histological analysis, respec-
tively. 
Results. Compared to the control group, salmon peptide hydroly-
sate supplementation led to a significantly reduced plaque devel-
opment at both the aortic arch (-66.6% vs. control; p<0.05) and the 
aortic sinus (-36.9% vs. control; p<0.05). The supplementation with 
TTA 0.3% led to a significantly reduced atherosclerotic plaque area 
in the aortic arch (-77.7% vs. control; p<0.05) and displayed a trend 
towards a lower plaque development in the aortic sinus (-25.9% vs. 
control; p=0.068). 
Conclusions. The present study strongly suggests that a sup-
plementation with TTA 0.3% reduces atherosclerotic plaque de-
velopment in high-fat fed mice, particularly at the aortic arch. 
Supplementation with 5% salmon peptide hydrolysate significantly 
reduced atherosclerotic lesion progression at both the aortic sinus 
and the aortic arch. 

eXPANSIoN oF NeCRoTIC CoRe 
AND SHeDDINg oF eXTRACellulAR 
DomAIN oF meRTK ReCePToR IN 
HumAN CARoTID PlAQueS: A Role 
FoR oXIDATIVe DeRIVATIVeS oF 
PolYuNSATuRATeD FATTY ACIDS?

A. Pasini, U. Garbin, A. Fratta Pasini, C. Mozzini, C. Stranieri, 
S. Manfro, E. Baggio, G. Lipari, A. Albiero, P. Vallerio, 
L. Cominacini
Medicina Interna D, e Chirurgia B Azienda Universitaria 
Integrata Verona
E-mail: andrea.pasini@univr.it 

Aim. Expansion of necrotic core (NC), a major feature responsi-
ble for plaque disruption, is likely the consequence of accelerated 
macrophages apoptosis coupled with defective phagocytic clear-
ance (efferocytosis). The cleavage of the extracellular domain of 
Mertk by metallopeptidase domain17 (Adam17) has been shown 
to produce a soluble Mertk protein (sMer), which can inhibit ef-
ferocytosis. Herein we analyzed the expression and localization of 
Mertk and Adam17 in the tissue around the necrotic core (TANC) 
and in periphery (P) of human carotid plaques. Then we studied 
the mechanisms of NC expansion by evaluating which compo-
nents of TANC induce Adam 17 and the related cleavage of the 
extracellular domain of Mertk. 
methods and Results. We studied 97 human carotid plaques. 
The expression of Mertk and Adam17 resulted higher in TANC 
than in P (p<0.01). By immunohistochemistry, Mertk resulted 
higher than Adam17 in the area of TANC near to lumen (p<0.01) 
but much lower in the area close to NC (p<0.01). The extract of 
this portion of TANC increased the expression (mRNA) of Adam17 
and Mertk (p<0.01) in macrophage-like THP-1 cells but it also in-
duced the cleavage of the extracellular domain of Mertk generat-
ing sMer in the medium (p<0.01). This effect of TANC extract was 
most evoked by its content in F2-isoprostanes, hydroxyoctadecadi-
enoic acids and hydroxytetraenoic acids.
Conclusions. Some oxidized derivatives of polyunsaturated fatty 
acids contained in TANC of human carotid plaques are strong in-
ducers of Adam17, which in turn leads to the generation of sMer, 
which can inhibit efferocytosis.

PlASmA HomoCYSTeINe DISTRIBuTIoN 
AND ITS ASSoCIATIoN WITH PAReNTAl 
HISToRY oF CARDIoVASCulAR DISeASe 
IN A PoPulATIoN oF CHIlDReN 
WITH eTeRoZIgouS FAmIlIAl 
HYPeRCHoleSTeRolemIA

C. Pederiva, M.E. Capra, A. Domi, M. Giovannini, E. Riva
Department of Pediatrics San Paolo Hospital, 
Università degli Studi di Milano, Milan, Italy
E-mail: cristinapederiva@yahoo.it 

Aim. increased plasma homocysteine levels are considered an in-
dependent risk factor for cardiovascular disease (CVD) in adults. 
Aim of this study is to evaluate plasma homocysteine levels and 
correlation with family history of CVD in children with etero-
zigous familial hypercholesterolemia (FH) at their first access to 
our Lipid Clinic. 
methods. 119 FH children (genetical diagnosis), 2-17 years of age 
(median 8), 55 males and 64 females, were evaluated for: family 
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history for CVD (according to AAP guidelines 2008), anthropomet-
ric measures, pubertal stage (Tanner =1 vs >1), plasma lipid profile 
by enzimatic method, plasma total homocysteine (tHCy) levels, 
folic acid and vitamin B12 levels. None was receiving pharmaco-
logical treatment or vitamin supplementation. Statistics: Student’s 
t test for independent samples. 
Results. Family history was positive in 65 (CVD+) (first degree 
relatives in 19, second in 46) and negative in 54 (CVD-) children. 
Blood lipid profile was not different by age, sex, pubertal stage or 
family history for CVD. Plasma tHcy levels (mean±ds, mcM/L) 
was 5.96±2.1, with no difference in CVD+ and CVD- children. tHcy 
levels were significantly higher in pubertal (Tanner >1, 32 chil-
dren) than in pre-pubertal stage (Tanner =1, 87 children), respec-
tively: 7.07±2.5 vs 5.55±1.8, p<0.0001. Serum folate and vitamin B12 
levels were within normal range. 
Conclusions. In our population there seem to be no correlation 
between tHcy levels and family history for CVD. tHcy levels seem 
to relate with pubertal activation. Molecular analysis for MTHFR 
could be useful in pediatric population to detect both homozygous 
and heterozygous subjects, who could benefit from vitamin supple-
mentation to prevent CVD in adulthood. 

STATIN THeRAPY VeRSuS 
CHoleSTYRAmINe THeRAPY IN A 
PoPulATIoN oF ITAlIAN CHIlDReN WITH 
FAmIlIAl HYPeRCHoleSTeRolemIA: 
eFFeCT oN BlooD lIPID PRoFIle

C. Pederiva, M.E. Capra, A. Domi, M. Giovannini, E. Riva
Department of Pediatrics San Paolo Hospital, Università degli 
Studi di Milano, Milan, Italy
E-mail: cristinapederiva@yahoo.it 

Aim. According to International Guidelines, pharmacological in-
tervention should be considered for children aged 10 or more who, 
despite 6-12 months of dietary treatment, present elevated LDL-C 
levels (LDL-C>190 mg/dl without other risk factors, LDL-C>160 
with other risk factors).The widely used medications are bile acid 
sequestrants and statins, that sholud result in cholesterol lower-
ing respectively 10%-20% and 20%-50% below baseline. The aim of 
this study is to compare the effect of pravastatin vs cholestyramine 
therapy on lipid profile in children with familial hypercholesterol-
emia (FH) followed in our Lipid Clinic. 
methods. 27 FH children (10 M, 17 F, age 10-15, median age 12.6 
y), already on low-fat diet for 12 months, were followed-up for 
three months after pharmacological therapy, 14 with pravastatin 
20 mg/die (group 1), 13 with cholestyramine 4g/die (group 2). 
Blood samples for lipid profile were collected at baseline and after 
three months. The lipid profile before pharmacological therapy 
was (mean values± standard deviation, mg/dl): TC 299.4±56, LDL-
C 221.9±54, HDL 58.3±9.1, Tryglicerides 97.8±58. Statistics: Stu-
dent’s t test for independent samples 
Results. After three months of treatment LDL-C was significant-
ly reduced in both groups (p<0.001). Mean (mg/dl)± sd of TC, 
LDL-C, HDL-C and tryglicerides before and after treatment were 
in group 1: 299.6±43 vs 237.3±41, p<0.001; 225.8±48 vs 175.4±34, 
p<0.001; 55.2±8 vs 55.5±8, p=0.98; 101.1±43 vs 73.3±27.6, p<0.05; 
in group 2: 299.1±70 vs 251±56, p=0.001, 217.7±61 vs 170.6±53 
p<0.001, 61.6±9 vs 62.6±13 p=0.72, 94.3±72 vs 82.5±38 p=0.32 in 
group2. The percentual variation in TC and LDL-C in group 1 and 
2 was, respectively, -20.8% vs -15.1% p=0.141, -20.7% vs-20.8% p=0.98, 
with no difference between the two treatments. 
Conclusions. We found that both pravastatin and cholestyramine 

reduce TC and selectively LDL-C, with no effect on HDL-C. Unex-
epectedly, these preliminary findings suggest that there are no sig-
nificant differences on LDL-C after treatment in our small sample. 
This positive effect is worth for further investigations. 

PAZIeNTI AFFeTTI DA IPeRlIPemIA 
FAmIlIARe ComBINATA e CARATTeRIZZATI 
DA BASSe HDl PReSeNTANo uN NumeRo 
RIDoTTo DI uNITÀ FoRmANTI ColoNIe 
eNDoTelIAlI ISolABIlI eX-VIVo

F. Pellegatta1,2, L. Grigore1, S. Tramontana1, K. Garlaschelli1, 
A. Baragetti1,2, A.L. Catapano1,2,3

1Centro SISA per lo Studio dell’Aterosclerosi, Ospedale 
Bassini, Cinisello Balsamo, Italia; 2Dipartimento di Scienze 
Farmacologiche e Biomolecolari, Università degli Studi di Milano; 
3IRCSS Multimedica, Milano, Italia
E-mail: fabio.pellegatta@guest.unimi.it 

Background. Il numero di Unità Formanti Colonie endoteliali 
(eCFU) isolabili ex-vivo dal sangue periferico rappresenta un 
utile strumento per valutare la funzione dei precursori endoteliali 
circolanti. Tale misurazione correla inoltre con i fattori di rischio 
cardiovascolare. L’Iperlipemia Familiare Combinata (FCH) è un 
disordine del metabolismo lipidico che si associa ad un aumentato 
rischio cardiovascolare. Scopo del nostro lavoro è stato quello di 
valutare il numero di eCFU nei pazienti affetti da FCH. 
metodi. Dodici pazienti con FCH e basso colesterolo HDL, e 
dodici pazienti controllo con normale colesterolo HDL sono stati 
arruolati in questo studio. In questi pazienti è stato valutato il nu-
mero di eCFU isolabili e la loro correlazione con i livelli plasmatici 
di colesterolo HDL, ApoA1, colesterolo totale, colesterolo LDL, tri-
gliceridemia, ApoB100 e con la dilatazione flusso-mediata (FMD) 
o nitroglicerina-mediata (NMD). 
Risultati. Nei pazienti FCH il numero di eCFU è risultato ridotto 
rispetto ai pazienti controllo (16.29±1.76 vs 28.7±4.19, P<0.01). La 
dilatazione della arteria brachiale valutata come rapporto FMD/
NMD è risultata significativamente ridotta nei pazienti FCH ris-
petto ai controlli. (0.83 ± 0.03 vs 1.01±0.07, P<0.01). All’analisi 
univariata, il numero di eCFU è risultata correlare con i livelli 
plasmatici di: colesterolo HDL (r:0.231, P=0.03), apoA1 (r: 0.241, 
P=0.029), trigliceridemia (r:-0.271, P=0.014), colesterolemia totale 
(r:0.27 P=0.014), colesterolo LDL (r:0.228, P=0.04), rapporto coles-
terolo totale/colesterolo HDL (-0.314, P=0.029), apoB100 (r:-0.335, 
P=0.002) e con il rapporto FMD/NMD (0.237, P=0.032). 
Conclusioni. Il numero ridotto di eCFU osservato nei pazienti FCH 
indica una disfunzione dei progenitori endoteliali circolanti di questi 
pazienti. Tale disfunzione potrebbe essere in parte responsabile 
dell’alterazione vascolare osservata in questa condizione clinica. 

NoN-AlCoHolIC FATTY lIVeR DISeASe 
IS ASSoCIATeD WITH AN INCReASeD 
PReVAleNCe oF ATRIAl FIBRIllATIoN 
IN PATIeNTS WITH TYPe 2 DIABeTeS

I. Pichiri, A. Mantovani, R. Rigolon, L. Mingolla, V. Cavalieri,
G. Zoppini, E. Bonora, G. Targher
Division of Endocrinology and Metabolism, University and Azienda 
Ospedaliera Universitaria Integrata of Verona, Verona, Italy
E-mail: giovanni.targher@univr.it 

Background/Aims. Although non-alcoholic fatty liver disease 
(NAFLD) and atrial fibrillation (AF) share multiple cardiometa-
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bolic risk factors, however, it is currently unknown if there is an 
association between NAFLD and increased prevalence of AF in 
people with type 2 diabetes mellitus (T2DM), a group in which 
NAFLD and AF are very common. 
methods. We identified all patients with T2DM discharged from 
our Division of Endocrinology during 2007-2011 after excluding: 
1) patients with any clinical evidence of malignancies, end-stage 
renal disease, acute hepatitis of any etiology, cirrhosis or other 
secondary causes of chronic liver disease (n=126), and 2) those for 
whom a liver ultrasound examination was unavailable (n=25). As a 
result 702 hospitalized patients with T2DM met our study criteria 
and were included in statistical analysis. NAFLD was defined by 
ultrasonographic detection of hepatic steatosis in the absence of 
other liver diseases. The diagnosis of AF was confirmed in affected 
patients by experienced cardiologists. 
Results. Of the 702 patients included in the study, 514 (73.2%) of 
them had NAFLD and 85 (12.1%) had AF. NAFLD was associated 
with an increased risk of prevalent AF (odds ratio (OR) 3.04, 95% 
CI 1.5-6.0, p<0.0001). Adjustments for age, sex, hypertension (de-
fined as BP ≥140/90 mmHg or treatment), electrocardiographic 
left ventricular hypertrophy, obesity, chronic kidney disease, 
chronic obstructive pulmonary disease, use of lipid-lowering 
drugs, pre-existing history of congestive heart failure, ischemic 
heart disease, valvular heart disease and hyperthyroidism did not 
attenuate the association between NAFLD and AF (adjusted OR 
4.39, 95%CI 2.1-9.4, p<0.0001). 
Conclusions. This study is the first to demonstrate a strong as-
sociation between NAFLD and increased prevalence of AF in pa-
tients with T2DM independent of several clinical risk factors for 
AF. Future studies are needed to corroborate these results, and to 
determine whether NAFLD predicts the development and persis-
tence of AF in people with T2DM. 

CRYoABlATIoN INDuCeS A TRANSIeNT 
ACTIVATIoN oF THe HAemoSTATIC 
SYSTem

P. Pieragnoli, G. Ricciardi, G. Grifoni, L. Checchi, S. Cartei, 
L. Perrotta, A. Michelucci, S. Priora, A.M. Gori, R. Marcucci, 
S. Fedi, G.F. Gensini, R. Abbate, L. Padeletti
Department of Medical and Surgical Critical Care, 
University of Florence
E-mail: annamaria.gori@unifi.it 

Background. Cryoablation (CA) is a promising technique for the 
treatment of supraventricular arrhythmia. Until now scarce data 
on the effect of cryblation on the hemostatic system are available. 
The aim of this study was to investigate hemostatic system altera-
tions in patients who undergo CA. 
materials and methods. Prothrombin fragment F1+2 (F1+2), 
Thrombin-Antithrombin complex (TAT), D-Dimer and plasmino-
gen activator inhibitor type-1(PAI-1) plasma levels were deter-
mined in 16 atrioventricular nodal reentrant tachycardia patients 
(7M/9F, mean age 57+/-20 years) who underwent CA. Blood 
samples were obtained before the procedure (T0), at the end of 
electrophysiological study (T1), immediately after the procedure 
of cryoablation (T2) and 24 hours afterwards (T3). 
Results. During follow-up (68+/-38 days) no recurrences were ob-
served. After cryoablation (T2), F1+2, TAT and D-Dimer plasma 
levels significantly increased with respect to T0 (T2: F1+2: 644 
(177-799 pmol/l, TAT: 45.1 (9.0-112.3) μg/mL, D-Dimer: 436(126-
3125) ng/mL vs T0: F1+2: 155 (88-701 pmol/l, TAT: 4.6 (1.4-101.0) 
μg/mL, D-Dimer: 121(39-3168) ng/mL (p < 0.001)) and with re-

spect to T1(F1+2: 535 (176-735 pmol/l, TAT: 30.0 (4.0-117.2) μg/
mL, D-Dimer: 234 (21-3168) ng/mL, p<0.05) in all patients. 
F1+2, TAT and D-Dimer levels were significantly (p<0.001) higher 
at T1 with respect to T0. 
After 24 hours from the cryoablation (T3) F1+2, TAT and D-Dimer 
levels significantly decreased (F1+2: 180(78-508 pmol/l, TAT: 
3.4(1.1-14.8) µg/mL, D-Dimer: 200 (49-726) ng/mL, p<0.01) and 
reach the pre-procedure levels (T0). 
Concerning PAI-1 levels, no significant changes were observed 
during and after the procedure (T0: 25 (7-100) ng/mL, T1: 22 (12-
61) ng/mL, T2: 20(9-98) ng/mL, T3: 22( 12-50) ng/mL). 
Conclusions. Our data indicated that CA determined a transient 
hypercoagulable state with alterations on F1+2, TAT and D-Dimer 
in patients who underwent CA. These alterations were not associ-
ated with changes in PAI-1 plasma levels suggesting a negligible 
influence of the CA on the fibrinolytic system and, likely, on the 
endothelial activation. 

IPolIPIDemIA FAmIlIARe ComBINATA 
DoVuTA A NuoVe muTAZIoNI 
Del geNe ANgPTl3

E. Pinotti1, E. Di Leo1, L. Magnolo1, A. Leonidou2, P. Tarugi1

1Dipartimento di Scienze Della Vita, 
Università di Modena e Reggio Emilia, Modena (Italia)
E-mail: elisa_pinotti@libero.it 

Introduzione. L’Ipobetalipoproteinemia Familiare (FHBL) è un 
disordine co-dominante caratterizzato da bassi livelli di coleste-
rolo-LDL (LDL-C) e apolipoproteinaB (ApoB). Nel 50% dei casi la 
FHBL è dovuta a mutazioni del gene APOB; in una piccola parte 
dei casi essa è dovuta a mutazioni con perdita di funzione del gene 
PCSK9. Recentemente, il gene ANGPTL3 è emerso come nuovo 
gene candidato nella FHBL quando questa è associata a bassi livel-
li di HDL-colesterolo (HDL-C); tale condizione è nota come Ipolipi-
demia Familiare Combinata. 
Scopo. Analisi del gene ANGPTL3 in un soggetto di origine greca 
che presentava una ipolipidemia combinata. 
metodi e Risultati. Il probando ZB presentava un’ipobetalipopro-
teinemia moderata (TC 131 mg/dl, LDL-C 95 mg/dl, apoB 62 mg/
dl) associata a bassi livelli di HDL-C (24 mg/dl). L’analisi dei geni 
APOB e PCSK9 è risultata negativa. Il probando è invece risultato 
portatore eterozigote di due nuove mutazioni del gene ANGPTL3 
(c.1147 A>T e c.1198 G>A), entrambe localizzate nell’esone 6, che 
determinano due sostituzioni aminoacidiche non conservative 
(p.Thr383Ser e p.Gly400Arg). Tali mutazioni sono verosimilmente 
patogenetiche poiché coinvolgono aminoacidi altamente conserva-
ti nell’evoluzione e poiché in silico risultano essere “probabilmente 
dannose”. Inoltre, esse sono risultate assenti in 100 soggetti nor-
molipidemici. 
Lo screening delle due mutazioni nei familiari del probando ha ri-
velato che: la figlia ZC, che presentava livelli normali di HDL-C (62 
mg/dl), è portatrice eterozigote della mutazione Thr383Ser; i figli 
ZPE e ZPA, che presentavano livelli di HDL-C intermedi (rispet-
tivamente, 44 mg/dl e 36 mg/dl) sono portatori eterozigoti della 
mutazione Gly400Arg. 
Conclusioni. 1) le mutazioni di ANGPTL3 individuate nel proban-
do sono localizzate su alleli diversi, quindi egli è un eterozigote 
composto; 2) lo screening delle due mutazioni nei familiari evi-
denzia che esse potrebbero contribuire in modo diverso al profilo 
lipidico dei portatori.
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oN-TReATmeNT C-ReACTIVe PRoTeIN 
AND HDl CHoleSTeRol leVelS: 
ASSoCIATIoN WITH CARoTID 
INTImA-meDIA THICKNeSS

M. Pirro, G. Vaudo, G. Lupattelli, L. Pasqualini, A. Alaeddin, 
M.R. Mannarino, F. Paciullo, F. Bagaglia, E. Mannarino
Medicina Interna, Angiologia e Malatie da Arteriosclerosi, Perugia
E-mail: mpirro@unipg.it 

Aims. Statin therapy is followed by reductions in carotid intima-
media thickness (CIMT) and C-reactive protein (CRP) levels, but 
a significant number of treated patients still have increased CIMT. 
We investigated whether on-treatment levels of CRP predict CIMT 
in hypercholesterolemic patients receiving statin therapy. The in-
fluence of blood pressure and anti-hypertensive therapy on the as-
sociation between CRP and CIMT was evaluated. 
methods. Assessment of cardiovascular risk factors, CRP and 
CIMT was performed in a cross-sectional study of 230 hypercholes-
terolemic patients at intermediate cardiovascular risk under statin 
therapy; 125 patients received only a statin (Statin Group) and 115 
also anti-hypertensive therapy (Combined Therapy Group). 
Results. Logarithmically transformed CRP (beta=0.17, p=0.01) 
and HDL cholesterol levels (beta=-0.27, p<0.001) were predictors 
of CIMT, irrespective of confounders. High CRP levels (>3 mg/L) 
were associated with a 2.7-fold increased risk of having high CIMT 
(>1.25 mm). High CIMT was present in a high percentage of pa-
tients not at target for cholesterol and blood pressure levels (61%). 
Patients in the Statin Group had lower Framingham risk and CIMT 
than those in the Combined Therapy Group. In the Statin Group, 
logarithmically transformed CRP (beta=0.28, p=0.004) and HDL 
cholesterol (beta=-0.21, p=0.03) were associated with CIMT. In the 
Combined Therapy Group, HDL cholesterol was the only signifi-
cant CIMT predictor (beta=-0.33, p=0.001). 
Conclusions. On-treatment CRP and HDL cholesterol levels 
are associated with CIMT among hypercholesterolemic patients 
under statin therapy. In patients receiving both statin and anti-hy-
pertensive therapy, HDL cholesterol remains the main covariate 
of CIMT.

A RARe CASe oF SeVeRe 
HYPeRCHIlomICRoNemIA AND ACuTe 
PANCReATITIS ASSoCIATeD To A NoVel 
muTATIoN oF lmF1 geNe

L. Pisciotta, R. Fresa, L. Cremonini, A. Ballestero, S. Bertolini
Department of Internal Medicine, University of Genoa, Italy
E-mail: livia.pisciotta@unige.it 

The proband was a 41 year old male from Romania hospitalized in 
our department for severe acute pancreatitis (Balthazar D) with 
onset with intense epigastralgia and retrosternal irradiation. Erup-
tive xanthomas were visible on back and to the roots of limbs, he-
patic steatosis was revealed at ultrasound examination. The patient 
is suffering from second-degree obesity (BMI 36.8 kg/m2) and 
during hospitalization was found decompensated diabetes mellitus 
(HbA1c 11.5%), severe hypertriglyceridemia (TG 71.9 mmol/L) 
and high total cholesterol (24.3 mmol/L). Examination of the fun-
dus oculi had not shown lipemia retinalis or diabetic retinopathy. 
The patient underwent therapeutic plasmapheresis and started 
the pharmacological treatment with insulin glargine 16 U/day, 
metformin 1500 mg/day, atorvastatin 40 mg/day with reduction 

of triglyceride levels in 24 hours (5.37 mmol/L). One month after 
discharge, the lipid profile was Total Cholesterol 8.0, HDL-C 0.77, 
TG 13.3 mmol/L. No data of family members were collected at this 
time. Despite the presence of diabetes and potus, in view of the se-
verity of clinical features, we performed the sequencing analysis of 
candidate genes. LPL, APOA5, APOC2, GPIHBP1 genes were neg-
ative for pathogenetic mutations, while the sequencing of LMF1 
revealed a new mutation in homozygous status: c.121_122delCG 
p.Pro41Arg fs*39. This mutation is probable disease-causing be-
cause generates a truncated protein. Functional studies are not 
available at this time but may be performed.

A CASe RePoRT oF SeVeRe 
HYPeRCHIlomICRoNemIA 
WITH ReCuRReNT PANCReATITIS: 
PRoBABle AuToImmuNe PATHogeNeSIS 
DemoNSTRATeD BY RemISSIoN 
WITH ImmuNoSuPPReSSIVe THeRAPY

L. Pisciotta, L. Ottonello, R. Fresa, F. Montecucco, M. Bertolotto, 
A. Pende, F. Dallegri, S. Bertolini
Department of Internal Medicine, University of Genoa
E-mail: livia.pisciotta@unige.it

The aim is to describe a case of marked hypertriglyceridemia and 
recurrent acute pancreatitis in a young girl from Albania. The se-
vere hypertriglyceridemia (97.70 mmol/L) associated to pancre-
atitis occurred the first time at 20th year of age, was treated with 
plasma exchange procedure and a combination of hypolipidemic 
treatments (fenofibrate and Omega 3 fatty acids), including strict 
hypolipidemic dietary therapy. At discharge from the first episode, 
triglyceridemia was 1.65 mmol/L but after only three weeks serum 
triglycerides increased up to 50.06 mmol/L and caused a second 
pancreatitis. Genomic DNA was sequenced for LPL, GPIHBP1, 
APOA5, APOC2, and LMF1 genes but no disease-causing vari-
ants were identified. All lipid-lowering treatments were ineffica-
cious and the patient underwent to several apheretic treatments 
without good control of triglycerides levels (between 17.1 and 39.9 
mmol/L) because she was intolerant to procedures. A few cases 
of autoimmune type I hyperlipidemia occurring in patients with 
autoimmune disease have been reported. Since a clinical history of 
autoimmunity was present in our patient (ANA, anti-TPO, anti-SSA 
antibodies positive) we assumed an autoimmune pathogenesis 
of hypertriglyceridemia and we introduced immunosuppressive 
therapy (azathioprine 100 mg/day and corticosteroid 50 mg/day). 
After two weeks, triglyceride levels decreased to 1.6 mmol/L and 
remained below 0.9 mmol/L during treatment with immunosup-
pressants, although we have progressively reduced dosage of cor-
ticosteroids. After two months of complete remission, the patient 
voluntarily discontinued azathioprine but after six weeks there 
was a relapse of the disease (triglycerides levels 66.12 mmol/L, 
abdominal pain and increase of pancreatic enzymes). Immunosup-
pressive therapy was re-started. Laboratory analysis in order to 
identify anti-LPL autoantibodies before and during immunosup-
pressive therapy are ongoing.
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mITRAl VAlVe DISeASe: FoCuS oN 
oXIDATIVe STReSS, PlATeleT ACTIVATIoN 
AND NITRIC oXIDe PATHWAY

B. Porro, I. Squellerio, F. Veglia, V. Myasoedova, L. Boccotti, 
A. Parolari, E. Tremoli, V. Cavalca
Centro Cardiologico Monzino, IRCCS, Milan; Dipartimento 
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Introduction. Although clinical features and pathophysiology of 
degenerative mitral valve insufficiency are known, limited data 
are available regarding biochemical perturbations implicated in 
the progression of this disease. A putative role was suggested for 
oxidative stress, haemostasis and nitric oxide (NO) pathway per-
turbations. The aim of this study was to evaluate the analytes in-
volved in the above cited conditions and to highlight their possible 
relationships in mitral valve disease. 
material and methods. In this observational study 45 patients 
affected by mitral valve regurgitation due to prolapse (MVR) were 
compared with 65 healthy subjects with cardiovascular risk factors 
similar to patients (Ctrl). Oxidative stress (ratio of reduced and ox-
idized glutathione: GSH/GSSG; isoprostane: 8-isoPGF2α), platelet 
activation (11-dehydro thromboxane B2: 11-DH TXB2), and nitric 
oxide synthesis (arginine, ADMA, SDMA, ornithine, citrulline 
and tetrahydrobiopterin) were evaluated by HPLC or LC-MS/MS 
methods. ANOVA general linear models and Spearman’s correla-
tions were used for statistical analysis. 
Results. MVR patients had higher levels of oxidative stress than 
Ctrl subjects as documented by lower GSH/GSSG ratio (p<0.0001) 
and increased 8-iso-PGF2α levels (p<0.0001). 11-DH-TXB2 was 
also elevated in MVR group (p=0.02). We found a significant posi-
tive correlation between 8-iso-PGF2α and 11-DH-TXB2 in both 
groups (p<0.05). MVR patients showed elevated levels of NO 
synthesis inhibitor ADMA (p=0.006), lower citrulline (p=0.03) and 
higher ornithine concentration (p=0.02) than Ctrls; a significant 
positive correlation was found between GSH/GSSG and Arginine/
ADMA ratios (p<0.05). 
Conclusions. MVR patients have increased oxidative stress that 
could induce an enhanced platelet activation and a perturbation in 
the synthesis of NO, which, in turn, worsens the already impaired 
haemostasis in these patients. In conclusion, MVR is a multi-facto-
rial process and a more complete knowledge of the involved mo-
lecular pathways may allow the discovery of targeted therapeutic 
strategies aimed at modifying or slackening MVR natural course 
in the early phases. 

eFFeCT oF SPHINgoSINe 1-PHoSPHATe 
(S1P) ReCePToR AgoNISTS FTY720 
AND CYm5442 oN ATHeRoSCleRoSIS 
DeVeloPmeNT IN lDl ReCePToR 
DeFICIeNT (lDl-R −/−) mICe

F. Potì1, S. Costa1, V. Bergonzini1, M. Galletti1, E. Pignatti1, 
C. Weber2, M. Simoni1, J.R. Nofer1,3

1Department of Biomedical, Metabolic and Neural Sciences, 
University of Modena and Reggio Emilia, Modena, Italy; 
2Institute for Cardiovascular Prevention, Chair in Vascular 
Medicine, Ludwig-Maximilian-University of München, München, 
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Münster, Münster, Germany
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objectives. Sphingosine 1-phosphate (S1P) – a lysosphingolipid 
present in HDL – exerts atheroprotective effects in vitro, while 
FTY720, a non-selective S1P mimetic inhibits atherosclerosis in 
LDL receptor-deficient (LDL-R −/−) mice under conditions of se-
vere hypercholesterolemia. We here examined the effect of FTY720 
and a selective S1P receptor type 1 agonist CYM5442 on atheroscle-
rosis in moderately hypercholesterolemic LDL-R −/− mice. 
methods and Results. LDL-R −/− mice fed Western diet (0.25% 
cholesterol) were given FTY720 (0.4 mg/kg/day) or CYM5442 
(2.0 mg/kg/day) for 18 weeks. FTY720 but not CYM5422 per-
sistently lowered blood lymphocytes, depleted CD4+ and CD8+ 
T cells in spleen and lymph nodes, and reduced splenocyte IL-2 
secretion. However, both compounds reduced the activity of 
splenic and peritoneal macrophages as inferred from the down-
regulated CD68 and MHC-II expression in CD11b+ cells and the 
reduced IL-6 secretion in response to LPS, respectively. CYM5442 
and FTY720 reduced weight gain, white adipose tissue depots and 
fasting glucose suggesting improvement of metabolic control, but 
failed to influence atherosclerosis in LDL-R-/- mice. 
Conclusion. Despite down-regulating macrophage function and 
- in case of FTY720 - altering lymphocyte distribution CYM5442 
and FTY720 fail to affect atherosclerosis in moderately hypercho-
lesterolemic LDL-R −/− mice. We hypothesize that S1P mimetics 
exert atheroprotective effects only under conditions of increased 
cholesterol burden exacerbating vascular inflammation.

Role oF FIBRoNeCTIN-eDA
IN Neo-INTImAl HYPeRPlASIA - leSSoNS 
FRom ANImAl moDelS

V.K. Pulakazhi Venu1, R. Baetta1, P. Uboldi, A. Bonomo1, 
A.F. Muro3, A. Corsini1, A.L. Catapano1,2, G.D. Norata1,2
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Ospedale Bassini, Cinisello Balsamo, Milan, Italy; 3International 
Center for Genetic Engineering and Biotechnology, Trieste, Italy
E-mail: vivek.krishna@guest.unimi.it 

Background. Fibronectins (FN) are multifunctional glycoprotein 
present in the plasma and in the ECM of the tissues. The primary 
transcript undergoes alternative splicing to generate iso forms 
namely FN-EDA, FN-EDB, III-CS. 
FN-EDA is regulated spatially and temporarily during develop-
ment and ageing.FN generally exist in two major forms namely 
Plasma FN and cellular FN. Plasma FN is soluble and lacks both 
EDA and EDB while cellular FN possess these fragments. 
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FN-EDA levels are increased during a series of path physiological 
conditions while FN-EDB levels are mainly increased during de-
velopment. The molecular mechanisms mediated by FN-EDA are 
yet to be known.We investigate the role of FN-EDA in restenosis. 
materials and methods. Specific gene targeting allowed the 
generation of mice that express fibronectin constitutively con-
taining EDA, or lacking EDA in the plasma and in the peripheral 
tissues. In order to investigate the role in neointima formation a 
non-obstructive collar was placed on the right carotid artery of 
FN-EDA+/+, FN-EDA-/- and FN-EDAwt/wt mice for a period of 9 
weeks. Formalin-fixed paraffin embedded carotid and sham oper-
ated sections were stained with haematoxylin and eosin staining 
and morphometrically evaluated by OPTIMAS 6.2 image software. 
Data were analyzed for ANOVA followed by tukey’s multiple com-
parison tests. The vascular smooth muscle cells isolated from re-
spective genotypes analyzed for the proliferation by MTT assay. 
The migration of vascular smooth muscle cells were observed in 
vitro by scratch-wound assay. 
Results. At 4 months of age, male mice from corresponding 
groups were used for the study. Morphometric analysis showed 
that neointimal thickening (measured as intima to media ratio, 
IMT) was greater in mice lacking fibronectin EDA exon (FN-
EDA-/-)compared to FN-EDA+/+ and FN-EDAwt/wt mice (IMT 
1.42±0.21 vs 0.84±0.11 and 1.00±0.35, respectively). The remodel-
ling index (measured as the slope of external elastic lamina area 
versus IMT curve, RI) was found to be lower in both FN-EDA -/- 
and FN-EDA+/+ compared to FN-EDA wt/wt mice (RI: 0.83±0.11, 
0.56±0.20 vs 1.20±0.27 respectively). The preliminary data on 
MTT assay showed that smooth muscle cells from FN-EDA -/- 
showed an higher proliferation with respective to FN-EDA+/+ and 
Controls. 
Conclusion. These data suggest a possible role for fibronectin 
extra domain-A in the process of intimal hyperplasia, further stud-
ies are warranted to elucidate the molecular mechanisms and the 
pathways observed. 

eARlIeR SeNeSCeNT PHeNoTYPe 
IN TANgIeR SKIN FIBRoBlASTS

M. Punton1, A. Ragusa2, S. Vicari2, E. Grisanti2, F. Bigazzi2, 
F. Sbrana2, T. Sampietro2

1CNR Institute of Clinical Physiology, Pisa, Italy; 
2Fondazione Toscana Gabriele Monasterio, Pisa, Italy
E-mail: mpuntoni@ifc.cnr.it 

Aim. Tangier disease (TD) is characterized by virtual absence of 
high density lipoprotein (HDL) in plasma and patients affected by 
TD are at increased risk for coronary artery disease (CAD). A re-
lationship between cellular senescence and development of athero-
sclerotic CAD has been proposed, so we investigated replicative 
skin fibroblasts senescence in vitro in an Italian homozygous case 
of ABCA1 mutation (TDho) and his heterozygous father (TDhe). 
methods. Primary TDho and TDhe fibroblast cell lines, obtained 
from skin biopsies, were cultured according to the standard condi-
tions. At the same culture replicative status (early, intermediate 
and late), TDho and TDhe fibroblasts where analysed for the ex-
pression of the specific isoform senescent-associated beta-galacto-
sidase (SA-beta-gal). Furthermore, ABCG1 and LDLr gene expres-
sion, involved in the cholesterol efflux and influx, were analyzed at 
the same replicative status. 
Results. Compared to TDhe fibroblasts, TDho cells showed phe-
notype associated to senescence, cell proliferation and increased 
staining for SA-beta-gal. The cells percentage SA-beta-gal positive 

was highly increased in TDho compared to TDhe cells (66.15% vs 
41.35% respectively). ABCG1 gene expression in TDho fibroblasts 
where higher than in TDhe cells, at first replication cycles (0.44 vs 
0.14 arbitrary unit respectively), but showed a down-regulation at 
late cycles (0.14 vs 0.08 arbitrary unit respectively). We observed 
an up-regulation of LDLr fibroblasts expression at late replicative 
cycles respect to first replication cycles, but a small differences 
between TDho and TDhe (38.4 vs 34.3 arbitrary unit and 15.4 vs 
13.6 arbitrary unit respectively). 
Conclusions. TDho fibroblasts showed accelerated senescence 
in vitro in a gene dosage way. These data highlight the need for 
further studies on relation between altered HDL metabolism, se-
nescence and CAD in TD.

moDulATIoN oF lIPID HomeoSTASIS 
AND CoRoNARY VASoDIlAToR 
FuNCTIoN IN ReSPoNSe To CYClIC 
DISCoNTINuATIoNS oF ATHeRogeNIC 
DIeT IN PIgS
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F. Sbrana2, F. Bigazzi2, G. Pelosi1, F. Bernini3, 
P. Marraccini1, P.G. Gervasi1, T. Sampietro2, 
O. Parodi1, M.G. Trivella1

1CNR Institute of Clinical Physiology, Pisa, Italy
2Gabriele Monasterio Foundation-Regione Toscana, Pisa, Italy
3Sant’Anna School of Advanced Studies, Pisa, Italy
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Aim. High fat high cholesterol (HC) diet is known to induce ath-
erosclerosis (ATS) in animal models. Dietary factors and timing 
of atherogenic food delivery may both affect plasma lipoproteins 
composition. In this study we investigate the effect of periodically 
discontinued as compared to uninterrupted short term HC diet on 
lipoproteins levels , vasodilator response to adenosine and onset of 
early stage coronary ATS. 
methods. Farm pigs were administered either a non atherogenic 
(C n=7), or a HC diet (HFD n=5) or HC and normal diet every 
other week (IHFD n=7) for 10 weeks. Coronary angiography, in-
travascular ultrasound (IVUS) and Doppler flow measurements 
of the left anterior descending artery (LAD) were performed and 
adenosine-elicited coronary flow reserve (CFR) measured. Lipo-
proteins plasma composition, expression of genes involved in lipid 
homeostasis and histology of coronary samples were obtained. 
Results. In all HFD and IHFD cases LAD lumen reduction was 
<10% at IVUS and angiography with similar early ATS lesions at 
histology. As compared to HFD, IHFD group showed a similar in-
crease in total and LDL cholesterol but markedly higher HDL lev-
els (p<0.0001). CFR was lower in HFD as compared to IHFD and C 
(p<0.001), and showed a significant positive correlation with HDL 
values (r=0.673, p<0.05) and a non significant negative correlation 
with LDL/HDL ratio. In liver, an increasing trend in the expres-
sion of the nuclear receptor LXRα - along with its target genes - 
was noticed in the HFD and in the IHFD group. The expression of 
SREBP-2 was found significantly inhibited, as well as LDLr. 
Conclusions. Intermittent as compared to uninterrupted short 
term HC diet preserves adenosine-elicited coronary vasodilation 
and decreases plasma LDL/HDL ratio. Coronary microvascular 
dysfunction at the onset of ATS development is prevented by brief 
discontinuations of atherogenic diet regimen able to modulate 
plasma lipids and systemic inflammation. Apparently, the discon-
tinuity in the administration of the high-fat diet resulted in a better 
adaptive response. 
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IN ImmuNe ReSPoNSe, eNDoTHelIAl 
ACTIVATIoN AND oXIDATIVe STATuS
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Aim. LDL-apheresis (LDL-A) has beneficial effects on cardiovas-
cular events prognosis and on endothelial function by mechanisms 
that still to be completely understood. 
methods. We studied 8 patients (males, mean age 56±12 years) 
affected by Familial Hypercholesterolemia (FH), before and seri-
ally up to the rebounding baseline conditions after LDL-A. Lipid 
profile, myeloperoxidase (MPO) -index of leukocytes activation- 
and endothelial adhesion molecules levels (sICAM1 and sELAM1) 
were monitored. From protein extracts of isolated mononuclear 
cells, eNOS, phosphorylated eNOS (p-eNOS), HO-1 -major cyto-
protective and antioxidative pathways-, AKT and phosphorylated 
AKT (pAKT) were determined. Intracellular anti-inflammatory 
cytokines (IL-4 and IL-10) and pro-inflammatory cytokines (INF-
gamma and IL-6) were assayed. 
Results. LDL-A mean percent reductions of TC (total cholester-
ol), LDL-C, HDL-C, TG (triglycerides), and Lipoprotein (a) were 
74%, 82%, 7%, 86%, and 86%, respectively. Two days after LDL-A 
treatment, MPO, sICAM1 and sELAM1 were significantly reduced 
(p<0.001) and showed parallel cholesterol behavioural pattern re-
bound. Mononuclear subpopulation cells varied from a 10% CD4 
increase to a 12% CD8 decrease. TC was inversely correlated with 
IL-4 and IL-10, positively with IFN-gamma. After LDL-A cholester-
ol removal, eNOS (2 fold), HO-1 (3-4 fold), p-eNOS (2-3 fold) and 
pAKT (50-70%) were increased. 
Conclusions. Cholesterol removal obtained with LDL-A induced 
an increase of cytoprotective and antioxidant signals, as also in 
anti-inflammatory cytokines levels, at the same time MPO and 
adhesion molecules concentrations were reduced. Is therefore 
plausible that LDL-A treatment contributes to the restoration of 
endothelium anti-inflammatory status.

A RARe eVeNT IN ClINICAl lIPIDologY:
FouR SIBlINgS WITH HomoZYgouS 
AuToSomAl DomINANT 
HYPeRCHoleSTeRolemIA
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Introduction. Autosomal Dominant Hypercholesterolemia (ADH) 
is a monogenic disorder with a frequency of 1:300/500 in hetero-
zygous form. ADH homozygotes are exceedingly rare. Mutations 
in the LDLR gene are the most frequent cause of ADH (ADH-1). 
methods. LDLR gene was resequenced in an ADH family with 4 
siblings presenting with a lipid profile suggesting severe hetero-
zygous ADH. 
Results. The four siblings had elevated plasma TC (from 335 to 

552 mg/dl) and LDL-C (from 276 to 460 mg/dl). TC and LDL-C 
in their mother were 220 and 154 mg/dl respectively. The siblings 
were found to be compound heterozygotes for two LDLR muta-
tions:
1) a novel 24 nt deletion (c.1175_1186del1186+1_12del) which 

eliminates the last 12 nt of exon 8 and the first 12 nt of intron 8;
2) a point mutation (c.1003 G>A, p.G335S) known as Paris-6. The 

24 nt deletion was assumed to affect mRNA splicing as it elimi-
nated the donor splice site in intron 8.

To test this hypothesis RNA extracted from patients’ leukocytes 
was amplified by RT-PCR, and the exon 6-exon 10 region was se-
quenced. In the patients we identified two RT-PCR products: one 
of 653 bp corresponding to the transcript of the allele harboring 
the c.1003 G>A mutation and the other, of 602 bp, corresponding to 
the transcript of the allele harboring the 24 nt. deletion. The latter 
transcript contained the 5’ half of exon 8 followed by exon 9, result-
ing from the activation of a cryptic donor splice site in exon 8. This 
abnormal mRNA is predicted to encode a LDLR with an in-frame 
deletion of 16 amino acids of the EGF-B domain. 
Conclusions. The four siblings presented with a lipid phenotype 
intermediate between heterozygous and homozygous ADH, proba-
bly resulting from two mutations with a moderate functional effect.

SANA AlImeNTAZIoNe IN gRAVIDANZA 
e RelAZIoNI CoN Il NeoNATo

M. Rella, A. Del Bianco, M. Melchionda
Università degli Studi di Foggia, OO.RR. Foggia
E-mail: morenarella@libero.it 

Lo studio è stato condotto tra Aprile 2011 e Febbraio 2012 pres-
so il reparto di Ginecologia e Ostetricia ospedaliera dell’OO.RR, 
Foggia, Italy, al fine di valutare gli effetti positivi della sana alimen-
tazione nella gravida e le correlazioni con la salute del nascituro. 
Sono state reclutate 100 donne sane di razza caucasica in prima 
giornata di ricovero, che avessero espletato il parto (spontaneo e 
cesareo) tra la 38-41a settimana. 
Criteri di esclusione: patologie a carico dell’apparato cardio-circo-
latorio, polmonare, patologie metaboliche, proprie della gravidan-
za, infettive, parto pretermine, parto in analgesia, malformazioni 
neonatali. Verificatesi le condizioni per il reclutamento, sono state 
informate sugli obiettivi dello studio; veniva calcolato il BMI, ripor-
tato peso pre-gestazionale, invitate a compilare un questionario di 
frequenza alimentare, sottoposte ad anamnesi nutrizionale e recall 
delle 24 ore. Dopo il parto sono stati valutati peso del neonato e 
APGAR. 
Tutte le donne evidenziano un aumento ponderale di circa 
13,11±4,21 kg, analizzando le medie del peso dei neonati e cor-
relando le stesse con i due gruppi creati secondo BMI (BMI 
<24,99 - BMI >25) troviamo significatività per il gruppo con 
BMI >25 e il peso dei neonati che si aggira attorno 3700±330 g 
a differenza del gruppo di donne con BMI <24,99 in cui il peso 
dei neonati è 3430±269 g. (p<0,05). (BMI <24,99=3,43±0,26; BMI 
>25=3,70±0,33)*. Dall’analisi di correlazione tra i due gruppi suddi-
visi per BMI e i valori di APGAR medi, troviamo significatività sta-
tistica nelle donne con BMI <24,99 ove gli APGAR sono superiori 
alle donne con BMI >25. (p<0,05). (BM I <24,99 = 8,62±0,35; BMI 
>25 = 7,76±0,54). 
La corretta alimentazione in gravidanza e conseguente buono stato 
nutrizionale è garante di alto valore APGAR. 
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ADIPoCYTe FATTY ACID-BINDINg 
PRoTeIN 4 e IPeRlIPemIA FAmIlIARe 
ComBINATA
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L’adipocyte fatty acid-binding protein 4 (FABP4) è una nuova adi-
pochina responsabile del trasporto intracellulare di acidi grassi 
ed è altamente espressa nei macrofagi e negli adipociti. In studi 
animali è stato dimostrato che essa gioca un ruolo importante sia 
nel metabolismo lipidico che in quello glucidico. Anche nell’uomo, 
recentemente è stato osservato che l’FABP4 viene rilasciata in cir-
colo e che livelli circolanti elevati di questa proteina sono associati 
con l’obesità centrale, l’insulinoresistenza e l’aterosclerosi. 
In letteratura, vi è un solo studio nel quale sono stati studiati i li-
velli sierici di FABP4 in pazienti affetti da iperlipidemia familiare 
combinata (FCHL). 
La nostra ricerca ha lo scopo di confrontare i livelli plasmatici di 
FABP4 e di alcune variabili metaboliche connesse al rischio cardio-
vascolare tra i pazienti FCHL e un gruppo di controllo. Sono stati 
esclusi dallo studio i soggetti affetti da iperlipidemia secondaria, 
quelli trattati per dislipidemia e gli obesi (BMI>30). 
Sono stati, finora, randomizzati 11 pazienti con FCHL (9M, 2F) di 
età media 48,8±7,9, e 12 controlli (5M, 7F), bilanciati per età. Tutti 
i soggetti sono stati sottoposti ad anamnesi personale e familiare, 
esame obiettivo generale, esami ematochimici e strumentali. 
Il nostro studio pilota ha dimostrato valori significativamente più 
alti di FABP4 negli FCHL rispetto ai controlli (19,9 ng/mL±10,1 vs. 
10,7 ng/mL±4,9, p<0,02). 
Inoltre, gli FCHL presentano rispetto al gruppo controllo va-
lori significativamente più elevati di Lp(a) (p<0,001), glicemia 
(p<0,04), insulinemia (p<0,03), BMI (p<0,04), waist circumference 
(p<0,008), HOMA-IR (p<0,004), omocisteina (p<0,02), grasso vi-
scerale (retto-splenica e retto-aorta, p<0,0005 per entrambi), gras-
so epicardico (p<0,0005), spessore intima media sia a dx (p<0,02) 
che a sx (p<0,003). 
Questi dati, ancora preliminari, suggeriscono che elevati livelli 
sierici di FABP4 nei pazienti con FCHL potrebbero rappresen-
tare un potenziale marker di squilibrio metabolico e contribuire, 
al pari del profilo lipoproteico, al rischio cardiovascolare di tali 
soggetti.

PeRFoRmANCe eVAluATIoN oF 
AuTomATeD ImmuNoASSAYS FoR THe 
DeTeCTIoN oF ANTI PF4/HePARIN 
ComPleX ANTIBoDIeS

A. Rogolino, G. Degl’Innocenti, R. Marcucci, S. Fedi, 
A.M. Gori, F. Cesari, A.P. Cellai, A. Alessandrello Liotta, 
G.F. Gensini, R. Abbate
Department of Medical and Surgical Critical Care, 
University of Florence
E-mail: annamaria.gori@unifi.it 

Heparin-induced thrombocytopenia (HIT) is characterized by 
platelet-activating antibodies directed against complexes of hepa-
rin/platelet factor 4 (anti-PF4/Hep). The antigen-based immuno-
assays are characterized by high sensitivity and low specificity. 

They are now available automated immunoassays for the determi-
nation of antibodies anti-PF4/Hep. 
This study was aimed to evaluate the performance of two auto-
mated immunoassays in detecting anti-PF4/Hep antibodies. In 96 
patients investigated for suspected HIT we performed: 1-ELISA 
assays (total and IgG) (GTI Diagnostic), 2-rapid automated latex 
enhanced immunoassay (Instrumentation Laboratory), 3- chemi-
luminescence tests HemosIL AcuStar HIT-Ab(AcuStar-Ab) and 
AcuStar HIT-IgG(AcuStar-IgG) and 4-functional assay heparin-
induced platelet aggregation (HIPA). 
51/96 (53.1%) patients had a positive test with ELISA total method, 
40/96 (41.7%) with ELISA IgG (≥0.4 O.D.) and 32/96(33.3%) with 
latex immunoassay (≥1.0 U/ml). 29/96 (30.3%) and 23/96 (24.0%) 
patients had a positive test with AcuStar-Ab and AcuStar-IgG re-
spectively. In 13 (13.5%) patients the HIPA test was positive. 
A HIPA positive test was detected in 13/ 51 (25.5%) patients with 
ELISA (total) positive assay, in 13/40 (32.5%) with ELISA IgG posi-
tive assay, in 13/32 (40.6%) patients with positive latex immunoas-
say, in 13/29 (44.8%) patients with positive AcuStar-Ab and in 13/ 
23(56.5%) patients with positive AcuStar-IgG. By using HIPA test 
as gold standard, ROC curve analysis showed that the tests had 
a 100% sensitivity, whereas specificity was 54% (43-65%, C.I. 95%) 
for the ELISA total method, 67% (57-76%%, C.I. 95%) for the ELISA-
IgG method, 75% (65-84%, C.I. 95%) for the latex immunoassay, 81% 
(72-89%, C.I. 95%) for AcuStar-Ab and 88% (81-95%, C.I. 95%) for 
the AcuStar-IgG. Our results demonstrate high sensitivity of all 
methods for the determination of antibodies anti-PF4/Hep, with a 
higher specificity for the chemiluminescence methods, suggesting 
that this rapid and easy to perform assay may be a useful tool for 
laboratories to detect anti-PF4/Hep antibodies. 

oVARIAN STImulATIoN AND HAemoSTASIS: 
TWo-FACeS PHeNomeNoN

I. Romagnuolo1,2, C. Fatini1, E. Sticchi1, A.P. Cellai1, D. Lami1, 
D. Prisco1, S. Fedi1, R. Abbate1

1Department of Medical and Surgical Critical Care, Thrombosis 
Center, University of Florence, Azienda Ospedaliero-Universitaria 
Careggi, Florence, Italy; 2Fiorgen Foundation, Florence, Italy
E-mail: ilaria_romagnuolo@yahoo.it 

Background. Controlled ovarian stimulation for assisted repro-
ductive procedure is responsible for increased serum estradiol, 
which induces a prothrombotic phenotype through alteration of 
coagulation and fibrinolytic pathways. In this study we evaluated 
the effects of ovarian stimulation on coagulation and fibrinolysis 
by investigating both faces of haemostatic process through two 
global test (Endogenous Thrombin Potential (ETP), Clot Lysis 
Time (CLT)). 
materials and methods. ETP, CLT, TFPI, TAFI and PAI-1 were in-
vestigated in 32 health infertile women undergoing ovarian stimula-
tion. All women were observed during the mid-luteal phase of cycle 
(T0) and on day 5 (T1), 7 (T2) and 9 (T3) of ovarian stimulation. 
Results. Significant changes in ETP parameters were observed 
throughout the ovarian stimulation protocol. ETP (mA) significant-
ly increased from baseline to T1 (p=0.05) remaining unchanged 
throughout the ovarian stimulation cycle (p=0.006). The peak 
amount of thrombin generation (Cmax, mA/min) significantly in-
creased from baseline to T1 (p<0.0001), thus reducing at T2 and 
T3, even if values remained higher than baseline. Tlag and Tmax 
did not exhibit significant alterations. TFPI values progressively 
and significantly decreased throughout the ovarian stimulation 
cycle (p=0.003). No significant correlation between ETP and TFPI 
was observed. CLT significantly lengthened from baseline to T1 
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(p=0.03), thus lowering at T2 and T3. PAI-1 values significantly in-
creased from baseline to T1 (p=0.01), remaining higher than base-
line at T2 and T3 of ovarian stimulation phases. TAFI concentra-
tion increased, even if not significantly, from baseline to all phases 
of the ovarian stimulation cycle. CLT significantly correlated with 
PAI-1 (R=0.36, p=0.001), but not with TAFI (R=0.04, p=0.7). 
Conclusions. Our findings show that ETP and CLT were able to 
identify procoagulable and hypofibrinolytic status in women un-
dergoing ovarian stimulation. 

ASSeSSmeNT NuTRIZIoNAle PRImA 
e DoPo “SleeVe gASTReCTomY” 
IN PAZIeNTI CoN oBeSITÀ 
DI gRADo SeVeRo

A.R. Roscini, E. Carraro1, D. Siepi, A. Monni1, M. Boni1,2, 
D. Covelli, S. De Vuono, G. Lupattelli, E. Mannarino
Dipartimento di Medicina Clinica e Sperimentale, Medicina 
Interna Angiologia e Malattie da Arteriosclerosi, 
Università degli Studi di Perugia
E-mail: dsiepi@unipg.it 

La chirurgia bariatrica, o chirurgia “metabolica”, sta assumendo 
un ruolo rilevante nel trattamento dell’obesità di grado severo in 
grado di ridurre peso corporeo e comorbidità correlate. Recente-
mente è stato introdotto l’intervento di sleeve gastrectomy (SG) 
caratterizzato dalla riduzione del volume gastrico del 75-80%. Poco 
note sono a tutt’oggi le modifiche dell’assetto nutrizionale a distan-
za dalla SG.
Scopo del nostro studio è stato quello di valutare le eventuali mo-
dificazioni dei parametri nutrizionali, antropometrici e metabolici 
di 17 soggetti con obesità di grado severo (BMI 46.6 kg/m2 (41.0-
49.7) tutti sottoposti ad intervista strutturata “Dietary History” pri-
ma dopo circa dieci mesi dalla SG. 
Nel post-intervento si è evidenziata riduzione statisticamente 
significativa del BMI (BMI 34.4 kg/m2, p=0.001), della circonfe-
renza vita (p=0.001), di glicemia (p=0.004) insulinemia (p=0.005) 
ed HOMA-index (p=0.005). La valutazione dei parameri lipidici ha 
evidenziato incremento del colesterolo HDL (p=0.047) mentre non 
si sono documentate modificazioni significative del C-LDL e trigli-
ceridemia. Non modificazioni significative dei livelli di acido folico 
e vitB12. 
Dall’indagine alimentare è emersa una riduzione significativa del-
le calorie totali (da 3312 a 1507 Kcal/die, p=0,001) mentre non si 
sono rilevate modificazioni significative nella percentuale di intake 
di lipidi, proteine e carboidrati. Si è rilevata un’aumentata assun-
zione dei grassi monoinsaturi (da 16% a 18%/die, p=0,007) ed una 
riduzione di colesterolo (da 464 mg a 236 mg/die, p=0,028), men-
tre non significativa è la riduzione dei saturi. Per quanto riguarda 
i carboidrati si registra una riduzione nell’intake dei carboidrati 
complessi (da 36% a 30% die, p=0,007) a fronte di un incremento 
dei carboidrati solubili (da 12% a 20% die, p=0,035) 
Questi primi dati del follow-up nutrizionale di pazienti sottoposti 
a SG, peraltro preliminari e che necessitano di un ampliamento 
nella numerosità, rivestono fondamentale importanza non solo af-
finchè la perdita di peso sia quanto più possibile sicura ma anche 
per stabilire strategie terapeutiche adeguate alle esigenze di ogni 
singolo paziente. 

IDeNTIFICATIoN oF A NeW muTATIoN 
IN THe PCSK9 geNe IN A PATIeNT WITH 
FAmIlIAl HYPeRCHoleSTeRolemIA

A. Ruotolo1, M.N. D’Agostino1, M.D. Di Taranto2, 
A. D’Angelo1, G. Marotta3

1CEINGE S.C.a r.l. Biotecnologie Avanzate, Napoli, Italia; 
and Dipartimento di Biochimica e Biotecnologie Mediche, 
Università degli Studi di Napoli Federico II, Napoli, Italia
E-mail: ruotolo.anna@hotmail.it 

Introduction. Familial Hypercholesterolemia (FH) is a monogen-
ic dyslipidemia characterized by high levels of total and LDL-cho-
lesterol, closely associated with increased incidence of premature 
cardiovascular diseases. The LDL receptor (LDLR) gene is the 
locus mainly involved in FH while the Apoliprotein B (ApoB) and 
Proprotein Convertase Subtilisin/Kexin-type 9 (PCSK9) genes are 
involved in a lower percentage of cases (1) and therefore they are 
not included in the most of screening procedures. We aim to iden-
tify PCSK9 mutations in patients with a clinical diagnosis of FH. 
materials and methods. We performed the screening of PCSK9 
gene in 60 unrelated patients with a clinical diagnosis of FH in 
which no mutations in the LDLR gene were detected. The 12 ex-
ons and the exon-intron regions of PCSK9 gene were amplified by 
PCR and directly sequenced. Conservation of substituted aminoac-
id across the different species was assessed by BLAST alignment. 
In silico analysis was performed by 4 different algorithms: SIFT 
(http://sift.jcvi.org), PMut (http://mmb.pcb.ub.es), Mutation 
Taster (http://www.mutationtaster.org) and Poly-Phen2 (http://
genetics.bwh.harvard.edu/pph2). 
Results. We identified a new variant in the exon 9 of PCSK9, the 
c.1394C>T, that causes the aminoacid change p.Ser465Leu. The 
presence of the variant was excluded in 188 chromosomes from 
healthy subjects. The serine at the position 465 was conserved in 
the 20 analyzed species. The SIFT, PMut, Poly-Phen2 and Mutation 
Taster classified the substitution as “Not tolerated”, “Pathological”, 
“Probably damaging” and “Disease causing” respectively. The pa-
tient shows a dramatical increase of total cholesterol (447 mg/dL) 
and of LDL- cholesterol levels (328 mg/dL) even under therapy. 
Conclusions. We identify a new mutation in the PCSK9 gene as-
sociated to FH. Our results suggest that the genetic screening for 
FH disease should include the detection of PCSK9 mutations, al-
though their frequency is low. 
Reference
1. Hopkins PN et al. J Clin Lipid 2011; 5: S9-S17.

NoN-HDl CHoleSTeRol IS A DeTeRmINANT 
oF ASPIRIN-ReSISTANCe IN TYPe 2 
DIABeTeS mellITuS

I. Russo, C. Barale, M. Chirio, M. Secchi, L. Mattiello, 
A. Pagliarino, C. Vaccheris, F. Cavalot, G. Doronzo, G. Anfossi, 
M. Trovati
Internal Medicine and Metabolic Disease, Department of Clinical 
and Biological Sciences, University of Turin, San Luigi Gonzaga 
Hospital, Orbassano, Turin, Italy
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Introduction. Aspirin is strongly recommended for cardiovascu-
lar prevention in type 2 diabetes mellitus, especially in men. A pro-
portion of diabetic subjects, however, show a reduced response to 
aspirin, and are described as aspirin resistant. 
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Aim. To evaluate the biochemical determinants of aspirin-resis-
tance in a population of type 2 diabetic men on aspirin therapy. 
methods. In 81 type 2 diabetic men (age: 63.5±0.7 years; diabetes 
duration: 12.5±2.1 years; BMI: 29.1±0.4 kg/m2) on chronic aspirin 
(100 mg/die), defined aspirin-resistant if they presented PFA-100 
CEPI closure time <200 seconds, we determined:
1. metabolic parameters: HbA1c, fasting blood glucose, total, 

HDL and LDL cholesterol, triglycerides and apo B-100;
2. oxidative stress markers: urinary isoprostanes (8-epi-PGF2al-

pha) and plasma Superoxide Dismutase activity (SOD);
3. markers of platelet activation: sCD-40L, sP-Selectin, serum and 

urine Thromboxane (TX) B2. 
Results. 60 men (74%) were ASA-sensitive and 21 men (26%) ASA-
resistant. ASA-resistant vs ASA sensitive patients differed for:
1. total cholesterol (181.0±6.6 vs 159.0±4.1 mg/dl, p=0.007), LDL-

cholesterol (117.0±6.5 vs 93.2±3.9 mg/dl, p=0.003), non-HDL 
cholesterol (142.8±7.1 vs 117.7±3.7 mg/dl, p=0.01), APO-B100 
(93.0±4.9 vs 77.2±3.0 mg/dl, p=0.009);

2. plasma SOD activity (0.21.0±0.01 vs 0.24±0.01 U/ml, p=0.05), 
urinary 8-epi-PGF2alpha isoprostane (1.35±0.11 vs 0.84±0.09 
ng/mg creatinine, p=0.003);

3. serum TXB2 (5242±2314 vs 1550±313, p=0.01) and 11-dH-TXB2 
(2144.8±306.0 vs 1387.2±66.11 pg/mg creatinine, p=0.0001). 
PFA-100 CEPI significantly correlated (p=0.05-0.0001) with 
non-HDL-cholesterol, APO-B100, serum and urinary TXB2, 
and 8-epi-PGF2alpha. Both HbA1c and non HDL cholesterol 
significantly contributed to the oxidative stress (measured as 
isoprostane values) in a linear multivariate analysis. 

Conclusions. In type 2 diabetes mellitus determinants of aspirin 
resistance are parameters of lipid control (non HDL-cholesterol 
and Apo-B100) and oxidative stress markers. Both HbA1c and 
non HDL-cholesterol contribute to explain the increased oxidative 
stress observed in this condition. 

mICRo-RNA 143/145 DeFICIeNCY 
IS ASSoCIATeD WITH ReDuCeD 
ATHeRoSCleRoSIS IN lDl-ReCePToR 
KNoCK-ouT ANImAlS
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MicroRNAs (miRNAs) have emerged as a novel class of endog-
enous, small, non-coding RNAs that negatively regulate gene 
expression via degradation or translational inhibition of their 
target mRNAs. MicroRNA-143/145 have an important role in the 
modulation of vascular smooth muscle cell (VSMC) phenotype 
whose deregulation is associated with vascular disorders such as 
atherosclerosis. In order to study the influence of these miRNAs 
on atherosclerosis development we have generated miR-143/145 
knock out (KO) mice on atherogenic background (LDL receptor 
KO). The animals were fed with an high-fat diet for 16 weeks and 
then blood lipids content and atherosclerosis development were 
investigated.Cholesterol and triglycerides blood levels were simi-
lar among the animal groups. The morphometric analysis at tricus-
pid valve level showed a 40% decrease in atherosclerotic lesion of 

double KO animals compared with LDL-R KO. Further character-
ization of the lesion showed a similar collagen content and necrotic 
core extension. Gene expression analysis of the atherosclerotic le-
sions in the arterial wall is on going to identify the genes and the 
molecular mechanisms associated with these findings. 
In summary, miRNA 143-145 deficiency is associated with an ath-
eroprotective effect in LDL-receptor knock-out animals. 
Acknoledgements: this study is supported in part, by grant to NGD 
from Cariplo Foundation and a grant to ALC from SISA Lombardia.

INVeSTIgATIoN oF VASCulAR 
CHANgeS ASSoCIATeD WITH FAmIlIAl 
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Familial combined hypolipidemia (FHBL2, OMIM #605019), due 
to mutations in ANGPTL3 gene, is a recently described low-cho-
lesterol syndrome characterized by a reduction of both pro-athero-
genic (VLDL and LDL) and anti-atherogenic (HDL) lipoproteins. 
The impact of FHBL2 on the risk of atherosclerosis is not well de-
fined. We assessed in 66 FHBL2 subjects carrying the ANGPTL3 
S17X LOF mutation (7 homozygotes and 59 heterozygotes) and 
126 age- and sex-matched controls the extent of preclinical athero-
sclerosis by measuring carotid intima-media thickness (IMT) and 
flow-mediated dilatation (FMD). Three IMT values on each side 
were obtained and average (Avg-IMT) and maximum IMT (Max-
IMT) were calculated. FMD was measured according to the guide-
lines of the International Brachial Artery Reactivity Task Force. 
Plasma concentration of soluble forms of VCAM-1, ICAM-1, and E-
selectin were also measured as biomarkers of endothelial function. 
Finally, the capacity of serum obtained from 15 FHBL2 individuals 
(7 homozygotes, 8 heterozygotes) and 8 non-carriers to promote 
cell cholesterol efflux was tested. 
Compared with controls, homozygous FHBL2 carriers showed 
increased avg-IMT (0.81±0.20 vs. 0.59±0.33 mm, p<0.01) and 
max-IMT (1.57 ± 0.41 vs. 0.82±0.66 mm, p<0.001). Homozygous 
carriers also showed lower, although not significant, FMD. As 
a group, FHBL2 showed significantly higher concentration of 
sE-selectin when compared to non-carriers. In addition, homozy-
gous FHBL2 presented the highest concentration of sE-selectin 
and sVCAM, even though only the former reached the statisti-
cal significance; no difference were observed in sICAM-1 levels. 
Compared to controls, ApoB-depleted sera from FHBL2 individ-
uals had a reduced capacity to promote cell cholesterol efflux 
(4.9±1.8% vs. 8.5±1.6%; p<0.01). This was evident with ABCA1-, 
SR-BI- and ABCG1-mediated pathways and was related to the 
number of mutated alleles 
In summary, homozygous FHBL2 appear to have more advanced 
preclinical atherosclerosis and this might be related to their im-
paired HDL function. 
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Background. MicroRNAs (miR) are small non-coding RNAs 
which act as post-transcriptional gene regulators. Evidence sup-
ports a role for miR-222 in modulation of vascular biology. In par-
ticular, it has been demonstrated that miR-222 is able to reduce 
inflammatory-induced intraplaque vascularization, a marker of 
vulnerable atherosclerotic plaque, and to promote smooth muscle 
cells proliferation. Both experimental and clinical evidence clearly 
shows that rosuvastatinis is able to reduce atherosclerosis burden 
and to improve plaque stability. Despite many of the long-term ef-
fects of statin are due to its cholesterol-lowering abilities, some 
beneficial effects appear not to be directly linked to mere choles-
terol reduction and are not fully elucidated. Thus, in this study we 
have evaluated the effect of low and high-dose rosuvastatin on ex-
pression of miR-222 in human atherosclerotic plaques. 
material and methods. In the “QUalitative Analysis of plaque 
Stability After Rosuvastatin therapy in asymptomatic patients en-
listed to undergo carotid endoarterectomy” (QUASAR) 70 patients 
with severe stenosis of the internal carotid artery were random-
ized to receive a 12 week low (10 mg/day) or high (40 mg/day) 
doses of rosuvastatin before the elective endoarterectomy. In this 
analysis we have evaluated 11 patients treated with high-dose ro-
suvastatin, 11 patients treated with low-dose rosuvastatin and 11 
matched hypercholesterolemic controls. Total RNA was extracted 
from plaques using Trizol and miR-222 expression was evaluated 
by RealTime-PCR. 
Results. Real-time PCR study has demonstrated that miR-222 is 
significantly upregulated in atherosclerotic plaques from patients 
treated with rosuvastatin (p<0.02). Post-hoc test confirmed that 
miR-222 expression levels are significantly increased in patients 
treated with high-dose of rosuvastatin when compared with con-
trol group. 
Conclusions. To best of our knowledge, here we provide the first 
evidence that high-dose rosuvastatin increases the expression of 
miR-222 in human atherosclerotic plaques. Due to its effects on in-
traplaque neovascularization, miR-222-lowering effect may repre-
sent a further beneficial effect of high-dose rosuvastatin in plaque 
stabilization. 

INDICI DI RIgIDITÀ e RISCHIo 
CARDIoVASColARe gloBAle: 
RISulTATI DA uNA PoPolAZIoNe 
ABRuZZeSe IN PReVeNZIoNe PRImARIA
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Background. La rigidità arteriosa rappresenta un promettente 
marcatore di danno d’organo nel paziente con fattori di rischio 
cardiovascolare convenzionali ed emergenti e la sua valutazione è 
raccomandata dalle più recenti linee guida sull’ipertensione arte-
riosa. Nel nostro studio abbiamo valutato la correlazione tra gli in-
dici di rigidità arteriosa e il rischio cardiovascolare globale (RCG) 
stimato allo scopo di identificare un parametro che possa meglio 
definire il profilo di rischio cardiovascolare. 
metodi. Mediante l’utilizzo del sistema Vicorder (Medical Graphics 
Italia) sono stati valutati gli indici di stiffness arteriosa (Pulse Wave 
Velocity Carotido-Femorale, PWV, e Augmentation Index, AI) di 221 
soggetti consecutivi in prevenzione primaria (età media =54,0±13,9 
anni; maschi =57%, ipertesi =63,8%) giunti presso il nostro centro nel 
periodo marzo-giugno 2012 per una valutazione cardiovascolare. Per 
ogni soggetto sono stati raccolti i principali parametri antropometri-
ci, la pressione arteriosa in clino- e ortostatismo e valutato il RCG a 
10 anni mediante il Framingham Risk Score (FRS) e il calcolatore 
individuale del rischio del progetto Cuore (CUORE). I dati sono stati 
analizzati mediante software SPSS 16.0 per Windows. 
Risultati. La PWV media è risultata 8,47±3,86 m/s, l’AI medio era 
25,1±7,7%. I valori di PWV correlavano positivamente con il RCG sti-
mato mediante FRS (r=0,343 p<0,001) e CUORE (r=0,289 p=0,001) 
così come i valori di AI (r=0,288 p<0,001 e r=0,321 p<0.001, rispet-
tivamente). Considerando i soli pazienti ipertesi (n=142, età me-
dia=58,7±13,5, maschi=54,9%), la correlazione tra PWV, AI e RCG si 
rafforza considerando sia il FRS (r=0,389, p<0,001; r=0,319, p=0,001 
rispettivamente), sia l’algoritmo CUORE (r=0,427 p<0.001; r=0,374 
p=0.001). Tra i due algoritmi (FRS e CUORE) è stato riscontrato un 
elevato grado di correlazione (r=0,882, p<0,001). Come atteso, i va-
lori di PWV correlavano positivamente con l’età (r=0,336 p<0,001) 
e con la presenza di ipertensione arteriosa. 
Conclusioni. La stiffness arteriosa, valutata mediante tecnica non 
invasiva, correla positivamente con il RCG stimato a 10 anni nei 
pazienti in prevenzione primaria. Tale osservazione rafforza le po-
tenzialità della valutazione della stiffness arteriosa nella stratifica-
zione prognostica del paziente a rischio cardiovascolare e, soprat-
tutto, del paziente iperteso.

lDl APHeReSIS IN lIPoPRoTeIN 
glomeRuloPATHY: A CASe RePoRT
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M. Pianelli1, A. Pasquariello3, T. Sampietro1

1Fondazione Toscana Gabriele Monasterio, Pisa, Italy; 
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Introduction. Lipoprotein glomerulopathy (LG), described by 
Saio, is characterized by lipoprotein in glomerular capillaries, type 
III hyperlipoproteinemia and high apolipoprotein E (apo E) serum 
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levels. LG is a rare disease, mainly observed in Asian population; it 
presents with nephrotic syndrome naturally evolving towards end 
stage of renal failure. 
methods. A 44 years Caucasian male was referred to our outpa-
tient Clinic for Inherited Lipid Disorders in Pisa with LG diagnosis 
for evaluation of LDL apheresis appropriateness. The patient ar-
rived to our observation on therapy with ACE inibitors, sartanic 
and hypolipemic drugs (simvastatin/ezetimibe) while his renal 
function was progressively worsening (creatinine 1.6 mg/dl; pro-
teinuria 9.9 g/24 h) and his diurnal arterial pressure was highly 
unstable. At histologic examination, lipoprotein depositions were 
evident within glomerular capillaries. Despite his lipoprotein pro-
file was in normal range, the patient was treated with LDL apher-
esis (HELP system) every two weeks. 
Results. Soon after the first three LDL apheresis treatment - 
without side effects -, blood pressure control was improved, later 
stabilized with a consistent reduction of ACE inhibitors/sartanic 
and the diuretics withdrawal. The renal function progressively 
recovered (eGFR normalized) with a significant proteinuria re-
duction (0.6 g/24 h) and parallel increase in total serum protein. 
Body weight stabilized to 66.8 kg from the pre-treatment weight 
of 76.1 kg. 
Conclusions. The dramatic improvement of renal function, to-
gether with blood pressure control and without major lipid abnor-
malities, let to hypothesize a main effect of LDL apheresis on renal 
endothelial function.

PlASmA CHoleSTeRYl eSTeR 
TRANSFeR PRoTeIN (CeTP) 
AND CARoTID INTImA-meDIA THICKNeSS 
IN euRoPeAN INDIVIDuAlS 
AT HIgH CARDIoVASCulAR RISK

S. Simonelli1, D. Baldassarre2, M. Amato3, S. Castelnuovo1, 
B. Frigerio3, A. Ravani3, D. Sansaro3, F. Veglia3, G. Franceschini1, 
E. Tremoli2, L. Calabresi1 on behalf of the IMPROVE study
1Center E. Grossi Paoletti, Department of Pharmacological 
and Biomolecular Sciences, University of Milano, Milano, 
Italy; 2Monzino Cardiologic Institute, IRCCS, Department of 
Pharmacological and Biomolecular Sciences, University of Milano, 
Milano, Italy; 3Monzino Cardiologic Institute, IRCCS, Milano, Italy
E-mail: sara.simonelli76@gmail.com 

Cholesteryl ester transfer protein (CETP) is a plasma glycoprotein 
that is bound mainly to HDL particles and mediates the transfer 
of neutral lipids (CE and TG) between HDL and apoB-containing 
lipoproteins (LDL and VLDL). Inhibition of CETP is considered a 
potential approach to treat dyslipidemia; however, discussion re-
garding CETP inhibition as a potential strategy for prevention of 
atherosclerosis has been controversial. As the role of CETP in the 
atherogenic process is still not fully clarified, we studied the asso-
ciation of CETP concentration with intima-media thickness of the 
carotid artery (IMT) in subjects with high cardiovascular risk and 
free of any pharmacological treatments. 
The plasma CETP concentration was measured by an immunoen-
zymatic assay developed in our laboratory in a subgroup (n=540) 
of subjects enrolled in the multicenter, longitudinal, observational 
IMPROVE study. Mean and maximum IMT of the whole carotid 
tree was measured by B-mode ultrasonography in all subjects. In 
the entire cohort, CETP quartiles were not associated with ca-
rotid mean and maximum IMT (P for trend 0.64 and 0.66, respec-
tively), also after adjustment for age, gender, HDL-C, and triglyc-
erides. In the whole group of examined subjects, plasma CETP 

concentration correlated positively with HDL-C (P< 0.0001). The 
present findings show that in European individuals at high car-
diovascular risk CETP concentration is not a major determinant 
of carotid IMT. 

meDITeRRANeAN DIeT SCoRe FoR 
PReVeNTINg ToTAl AND CARDIoVASCulAR 
moRTAlITY - IS IT PoSSIBle To 
DeTeRmINe THe “IDeAl” CoNSumPTIoN 
FoR eACH FooD gRouP?

F. Sofi1,2,3, F. Cesari1, A.M. Gori1, R. Abbate3, G.F. Gensini2,3, 
A. Casini1
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objective. We have previously demonstrated that a greater adher-
ence to Mediterranean diet reduces the risk of overall and cardio-
vascular mortality. However, the clinical application of the adher-
ence score to Mediterranean diet is difficult since cut-off values 
for the computation of this score are extremely different among 
the cohorts. Aim of this study was to systematically review all the 
literature in order to obtain one single cut-off value of consumption 
for each food group composing the adherence score. 
methods. Cohort prospective studies investigating adherence to 
Mediterranean diet and health outcomes were searched through 
all the electronic databases, and cut-off values of food groups 
used to compute the adherence score were obtained from each 
single study. 
Results. Twenty-seven cohort studies with an overall population 
of 2,876,76 participants were identified. The cumulative analysis 
under a random-effects model showed that 2-point increase of 
adherence score to Mediterranean diet confirmed to determine 
a 9%-reduction of overall mortality (HR: 0.91; 95%CI 0.89-0.93), 
11%-reduced risk of cardiovascular disease (HR: 0.89; 95%CI 0.86-
0.92) and a 5%-reduction of neoplastic disease (HR: 0.95; 95%CI 
0.93-0.97). In order to estimate the “ideal” value of consumption 
for each food group composing the adherence score to Mediter-
ranean diet we calculated the weighted average values of consump-
tion, according to sample size and gender. This analysis allowed us 
to create the “ideal” adherence score in terms of primary preven-
tion of overall and cardiovascular mortality. 
Conclusion. We were able to quantify, through an updated re-
view with meta-analysis, the exact consumption of each food 
group composing the adherence score to Mediterranean diet in 
terms of a primary prevention of overall and cardiovascular mor-
tality. This could help the application of such tool in the clinical 
practice.
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ImPACT oF A RePlACemeNT DIeT 
WITH KHoRASAN WHeAT (KAmuT®) 
PRoDuCTS oN CARDIoVASCulAR 
RISK FACToRS: CRoSS-oVeR DIeTARY 
INTeRVeNTIoN STuDY
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Background and aim. Khorasan wheat (Kamut®) is an ancient 
grain with supposed beneficial effects for health. The aim of this 
study was to examine the effect of a replacement diet with grain 
products made from Kamut® wheat on cardiovascular risk factors, 
and redox status compared to a whole-grain durum wheat-diet. 
materials and methods. We conducted a randomized, single-
blind crossover trial with 2 intervention phases among 22 healthy 
subjects (14 F; 8 M). The trial participants were assigned to con-
sume grain products (bread, pasta, and crackers) made from Kam-
ut® wheat or whole-grain durum wheat for 8 weeks in a random 
order. A 8-week washout period was implemented between the in-
terventions. Blood analyses were performed at the beginning and 
at the end of each phase of intervention. 
Results. At a general linear model for repeated measurements 
adjusted for several confounders, subjects who consumed Kamut® 
products showed a significant reduction of cardiovascular risk 
factors such as total cholesterol (Pre: 210.4 (192.8-227.9) mg/
dL vs. Post: 201.9 (185.4-218.4) mg/dL; p=0.03), LDL cholesterol 
(Pre: 125.5 (110.3-140.7) mg/dL vs. Post: 115.6 (103.7-127.6) mg/
dL; p=0.02), and blood glucose (Pre: 81.1 (77.3-84.9) mg/dL vs. 
Post: 78.1 (75.5-80.7) mg/dL; p=0.04), whereas no similar results 
in the phase of intervention when subjects consumed whole-grain 
products made from durum wheat were observed. Similarly plas-
ma redox status resulted to be significantly improved during the 
Kamut® phase, as observed by reduced levels of TBARS (Pre: 0.79 
(0.63-0.95) nmol/mL vs. Post: 0.62 (0.52-0.72) nmol/mL; p=0.04) 
and protein carbonyl content (Pre: 0.91 (0.74-1.03) nmol/mL vs. 
Post: 0.75 (0.63-0.87); p=0.03). Moreover, replacement diet with 
Kamut® brand wheat products determined a significant increase 
of serum potassium and magnesium with respect to intervention 
with whole-grain durum wheat products, which determined no sig-
nificant modifications of these parameters. 
Conclusions. Our data suggest that a replacement diet with grain 
products made from Kamut® wheat is effective in reducing cardio-
vascular risk factors, including lipid parameters, and markers of 
redox status. 

IDeNTIFICATIoN oF A NoVel ANgPTl3 
SPlICINg muTATIoN ASSoCIATeD To 
SeVeRe HYPoBeTAlIPoPRoTeINemIA

R. Spina, I. Crisci1, V. Valenti, G.I. Altieri, F. Fayer, 
C.M. Barbagallo, D. Noto, A. Cannizzaro, R. Miccoli1, 
A.B. Cefalù, M.R. Averna
Department of Internal Medicine and Medical Specialties 
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Introduction. Primary hypobetalipoproteinemia (pHBL) is a 
monogenic heterogeneous condition inherited as a dominant or 
recessive trait characterized by total cholesterol (TC) and/or LDL 
cholesterol (LDL-C) and/or apolipoprotein B (APOB) levels below 
the 5th percentile of the reference population. 
Heterozygous APOB gene mutations are responsible for the ma-
jority of the dominant pHBL causing the familial hypobetalipopro-
teinemia (FHBL). Loss-of-function mutations in the PCSK9 gene 
also cause FHBL. Familial combined hypolipidemia is a recently 
discovered dyslipidemic phenotype characterized by low levels of 
TC, triglycerides (TG), LDL-C, and high-density lipoprotein cho-
lesterol (HDL-C). The genetic cause of familial combined hypo-
lipidemia has been attributed to mutations in the ANGPTL3 gene. 
methods and Results. In this report we describe a case of a 
young men with severe hypolipidemia characterized by low levels 
of total cholesterol, triglycerides and HDL- (54 mg/dl, 26 mg/dl, 
17 mg/dl respectively). The proband’s mother and father showed 
normal plasma lipid values suggesting a recessive mode of inheri-
tance of the phenotype. 
In order to identify the molecular defects the analysis of MTP 
and SARA2 genes was carried out and no mutations were identi-
fied in both genes. We extended our analysis to the other known 
genes responsible for pHBL and we were able to identify in the 
ANGPTL3 gene a novel splicing mutation (insT+3, IVS5) in ho-
mozigosity. Both parents were carriers of the same mutation in 
heterozygosity. InsT+3, IVS5 is predict to alter the correct splicing 
as predicted by in silico analysis. 
Conclusion. We describe a clinical case with severe hypolipid-
emia with a recessive mode of inheritance carrying a novel muta-
tion in Intron 5 of ANGPTL3.
The mode of inheritance and the clinical implications of familial 
combined hypolipidemia need to be further characterized. 

THe INTRACellulAR CHoleSTeRol 
CoNTeNT moDulATeS THe 
eNDoCANNABINoID SYSTem ACTIVITY
IN FoAm CellS
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A growing body of evidence suggests that the endocannabinoid 
system might play a critical role in the pathogenesis of athero-
sclerosis. In this study we investigated the expression of endo-
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cannabinoid receptors and the effect of endocannabinoid system 
stimulation on cholesterol metabolism in foam cells. Treatment 
of J774 and RAW 264.7 cell lines and primary mouse peritoneal 
macrophages with 100 µg/mL acetylated LDL (AcLDL) in-
creased the intracellular total cholesterol levels and significantly 
increased the expression of the CB1 receptor while reducing the 
anandamide degrading enzyme FAAH, whereas CB2 receptor 
levels were not affected. Incubation of RAW 264.7 cells with 5 
μM WIN 55,212-2, a CB1 and CB2 receptors full agonist, resulted 
in significantly increased CD36 expression, as assessed by flow 
cytometry, but this effect is abrogated in presence of AcLDL and 
co-incubation of WIN 55,212-2 with AcLDL does not modify the 
intracellular total cholesterol levels compared to AcLDL treated 
cells. Q-PCR analysis showed significantly decreased ABCA1 but 
similar ABCG1 and SR-BI gene expression in RAW 264.7 cells 
incubated with WIN 55,212-2. Further analysis in AcLDL loaded 
primary mouse peritoneal macrophages showed that 5 μM WIN 
55,212-2 treatment specifically reduces the cholesterol efflux to 
ApoAI (-40%, p=0.03) whereas the cholesterol efflux to HDL3 is 
not altered. Taken together our data show that CB1 receptor ex-
pression is positively regulated by intracellular cholesterol and 
that endocannabinoid system stimulation does not affect modi-
fied LDL uptake but reduces ABCA1 mediated cholesterol efflux 
in foam cells.

ANAlISI muTAZIoNAle DeI geNI APoA1 
e lPl NellA SINDRome DA BASSe HDl
IN eTÀ PeDIATRICA

G. Truglio1, A. Montali2, M. Lucarelli1, E. Salvia2, F. Martino3, 
R. Strom1, M. Arca2 
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E-mail: gessica.truglio@gmail.com

Le dislipidemie aterogene sono alterazioni dei livelli dei lipidi nel 
plasma altamente correlate a rischio cardiovascolare. 
La sindrome da basse HDL rientra in questo quadro di manifesta-
zioni con il coinvolgimento di numerosi geni e dunque complessa 
analisi mutazionale. 
Su una casistica pediatrica di 84 bambini con valori di colesterolo 
HDL <40 mg/dl abbiamo condotto l’analisi mutazionale per se-
quenziamento di 2 geni candidati, quello per la lipoproteinlipasi 
(LPL) e quello per l’apoproteina A-I (APOA1). L’analisi mutazio-
nale è stata condotta attraverso una piattaforma strumentale au-
tomatizzata in formato 96-well comprendente il sistema robotico 
Microlab Starlet (Hamilton), l’analizzatore genetico ABI PRISM 
3130xl (AppliedBiosystem) e il software SeqScape (Applied Biosy-
stem) per l’analisi dei dati. Come popolazione di controllo è stata 
utilizzata quella del database EU SNP. 
Nel gene LPL sono state identificate le seguenti variazioni di se-
quenza: 1 al 5’UTR (-281T>G), 9 esoniche (N291S, L365V, D9N, 
S45N (nuova), R89Q (nuova), V108V, E118E, T106T, S447X) e 15 
introniche. Le variazioni N291S, L365V, -281T>G e D9N (ad elevata 
frequenza complessiva nella popolazione analizzata: 0.233, le prime 
2 p<0.01 rispetto ai controlli), sono state associate a fenotipi iperli-
pidemici con bassi livelli di HDL. La S447X (a bassa frequenza nella 
popolazione analizzata: 0.071, rispetto ai controlli 0.120, p=0.058), 
risulta associata ad un’aumentata attività della LPL, con bassi valori 
di trigliceridi nel siero e diminuito rischio cardiovascolare. 
Nel gene APOA1 sono state identificate le seguenti variazioni di 
sequenza: 1 nel promotore (-75G>A), 21 introniche (9 delle quali 
nuove) e 1 esonica (A188S). L’unica funzionalmente descritta è la 

-75G>A (ad elevata frequenza nella popolazione analizzata: 0.161, 
p<0.05 rispetto ai controlli) che sembra influenzare il tasso di tra-
scrizione del gene ed è associata a bassi valori di HDL. 
L’identificazione delle lesioni molecolari nei geni candidati e la loro 
caratterizzazione risultano indispensabili al miglioramento dell’abi-
lità diagnostica, prognostica e terapeutica di tale sindrome. 

geNe eXPReSSIoN ANAlYSIS 
oF ePICARDIAl ADIPoSe TISSue 
IDeNTIFIeS lIPID-SeNSINg NuCleAR 
ReCePToR PATHWAYS IN CoRoNARY 
ARTeRY DISeASe
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Background. Epicardial adipose tissue (EAT) is the energetic 
reservoir of the heart, with a thermogenic and secretory potential. 
Obesity and Metabolic Syndrome (MS) induce EAT enlargement, 
inflammation, enhanced secretion of vasoactive and inflammatory 
modulators, events that could promote atherosclerosis. We stud-
ied whole-genome gene and miRNA profile of EAT in patients with 
CAD, with the aim of understanding the molecular events involv-
ing EAT in atherosclerosis, and of identifying putative targets for 
CAD prevention.
material and methods. We enrolled 23 male subjects, 10 non-
metabolic patients, with no evidence of CAD, undergoing cardiac 
valve-replacement (controls), and 13 metabolic CAD patients un-
dergoing coronary artery bypass graft surgery (CABG). We col-
lected clinical and biochemical data, serum, and EAT for the study 
of gene and miRNA expression profile.
Results. When compared to controls, CABG patients were char-
acterized by increased blood pressure, heart rate, HbA1c, ESR, 
CRP, and fibrinogen, while HDL-c was decreased (p<0.05). Al-
though not significantly, BMI, abdominal circumference, fasting 
glycaemia, insulin resistance, and triglycerides were increased. 
Up to 7000 genes were expressed in EAT, with 57 significantly 
up-regulated and 88 down-regulated genes in CABG group; of the 
580 miRNAs expressed in EAT, 16 were significantly up-regulated 
and 16 were down-regulated in the CABG group (cut-off 1.2 folds; 
adjusted p-value<0.05). We dissected the biological networks dif-
ferentially expressed in CAD, and we found a strong up-regulation 
of inflammatory pathways and cytokine production, and a down-
regulation of lipid metabolism, mitochondrial function, and lipid-
sensing nuclear receptor transcriptional activity. We also found in-
triguing correlations between the differentially regulated miRNAs, 
genes, and clinical variables.
Conclusions. EAT displays a distinctive molecular signature di-
rectly connected to the pathophysiology of atherosclerosis. EAT 
transcriptome is a source of putative targets for the prevention of 
atherosclerosis in MS.
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Introduction. Primary hypobetalipoproteinemia (pHBL) is a 
monogenic heterogeneous condition characterized by total choles-
terol (TC) and/or LDL cholesterol (LDL-C) levels below the 5th 
percentile of the reference population. 
Heterozygous APOB gene mutations are responsible for the ma-
jority of the dominant pHBL causing the familial hypobetalipopro-
teinemia (FHBL). 
The clinical phenotype of heterozygous FHBL is usually mild. The 
homozygous or compound heterozygous APOB mutations are in 
some cases responsible for a more severe biochemical and clinical 
phenotype, similar to the abetalipoproteinemia (ABL) due to ho-
mozygous mutations in the MTP gene, characterized by intestinal 
malabsorption, pigmentary retinal degeneration, ataxic neuropa-
thy, and almost undetectable levels of LDL-C and APOB. 
methods and Results. In this report we describe the clinical and 
molecular characterization of a child with severe hypolipidemia 
and a clinical phenotype suggesting the clinical diagnosis of ABL. 
Parents serum total cholesterol (TC) and LDL cholesterol (LDL-
C) levels however were below the 5th percentile thus suggesting 
that the proband could have been homozygous or compound het-
erozygous FHBL. Western blot analysis showed the presence of 
two truncated forms of apoB protein of different molecular weight 
in the serum of the proband; a single truncated form was then ob-
served in the mother on in the father. 
The direct sequence the apoB gene in the proband allowed to iden-
tify two novel mutations: a) a mutation of the donor splice site of in-
tron 23 of the APOB gene (c.3824+1G>C) and b) a mutation of the 
acceptor site of intron 23 of of the ApoB gene (c.3825-1G>A). The 
parents were heterozygous carriers. Splicing mechanisms of both 
mutations were further characterized by minigene assay in vitro. 
Conclusion. In this report we have characterized at the clinical 
and molecular level a rare case of compound heterozygous FHBL 
which carries two novel splicing mutations of the APOB gene af-
fecting the splicing machinery. 

CHoleSTeRol eSTeRIFICATIoN AND HDl 
SuBClASSeS IN DIAlYSIS PATIeNTS
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Background. Chronic kidney disease is associated with prema-
ture atherosclerosis and increased cardiovascular morbidity and 

mortality. One of the major cardiovascular risk factors is repre-
sented by dyslipidemia. 
methods and Results. In the present study, 43 dialysis patients 
were enrolled: 21 on Hemodialysis (HD) and 22 on Peritoneal di-
alysis (PD). The two groups were matched for age and gender. In 
addition to plasma lipids and lipoproteins, LCAT concentration, 
LCAT activity and CER (cholesterol esterification rate) were de-
termined. HDL subpopulation distribution according to protein 
composition, size and shape, was also analysed. A control group 
(CG), also matched for age and gender, was recruited. Plasma 
HDL-C, ApoA-I, and ApoA-II levels were significantly reduced in 
patients on dialysis, with no differences between HD and PD. As 
expected, marked hypertriglyceridemia associated with elevated 
plasma VLDL concentration was observed. The FC/TC (free 
cholesterol/total cholesterol) ratio was significantly increased 
and plasma LCAT concentration decreased in patients on dialysis 
compared to the CG, again with no difference between HD and 
PD. On the contrary, LCAT activity was significantly decreased 
only in patients on HD. HDL subclass distribution was shifted 
towards small, LpA-I particles; these changes were more pro-
nounced in HD patients. 
Conclusions. The results of the present study confirm the altera-
tions of the lipid/lipoprotein profile observed in dialysis patients, 
demonstrate the alteration of the cholesterol esterification process 
and HDL subclass distribution, and suggest that the observed al-
terations are more pronounced in HD patients.

CARDIomeTABolIC PHARmACY, 
AN AllIANCe BeTWeeN meDICAl 
DoCToRS AND PHARmACISTS To ImPRoVe 
THe PHARmACologICAl ADHeReNCe 
AND THe CARDIoVASCulAR PReVeNTIoN
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A poor control of risk factors is often due to lack of patient compli-
ance with prescribed medical therapy. In order to improve cardio-
vascular prevention strategies, the CNR has created a network be-
tween doctors and pharmacists, the “Cardio-metabolic pharmacy”.
To participate in the study, pharmacists were trained by CNR on 
cardiovascular prevention. Subsequently, through computer-based 
patient records, pharmacists reported the values of the patient’s 
main cardiovascular risk factors as well as current therapy. Results 
were sent to CNR through tele-medicine systems. Within 48 to 72 
hours, the medical team replied with a calculated 10-year cardio-
vascular risk to the pharmacy, together with comments and advice 
on nutrition and therapy. The pharmacist explained this report to 
the patients, and informed their medical doctor. Subsequently, 300 
patients were divided randomly in two groups: the “intervention” 
group (n. 200 of participants) had a follow-up of four visits; the 
“control” group (n. 100) received only the final visit. In the inter-
vention group 94,2% of the patients maintained adherence to the 
drug therapy against 68,7% in the control group (p<0,001). This 
result explains the better risk factors profile and 10-year cardio-
vascular risk in the intervention group (baseline 12,6, final 10,8, 
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-14,3% ) versus the control group (baseline 12,5, final 13,5, +8%). 
A close collaboration (“alliance”) between medical doctors and 
pharmacists can play a key role in the management of people with 
cardiovascular risk factors.

PeNTRAXIN 3 moDulATIoN 
BY lDl APHeReSIS IN FAmIlIAl 
HYPeRCHoleSTeRolemIA
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Although the prominent effect of LDL apheresis is the reduction 
plasma LDL levels, a decrease of cytokines and adhesion mole-
cules important in atherosclerosis and acute coronary syndromes 
(ACS) was also reported. Pentraxin 3 (PTX3) is an acute phase 
protein belonging to the family of CRP. PTX3 is strongly increased 
during myocardial infarction and ACS and is a selective marker of 
vascular inflammation. We examined the effects of LDL apheresis 
by the heparin-mediated extracorporeal low-density lipoprotein 
precipitation (HELP) on plasma PTX3, C reactive protein (CRP) 
and fibrinogen levels in familial hypercholesterolemia (FH) pa-
tients (n=9, 5M/4F). Oxidative stress, which is associated with 
inflammation was assessed by plasma thiobarbituric reactive sub-
stances (TBARS). Plasma samples were taken immediately before 
and after the apheretic treatment, then after 1, 5, 10 and 14 days. 
PTX3 and high sensitive CRP were measured by ELISA, fibrinogen 
by nephelometry, TBARS by spectrophotometry. Acutely apher-
esis increased (p<0.05) PTX3 levels, which however decreased 
(p<0.05) by about 20% 24 hours after the treatment, rebounding to 
baseline levels by day 5. Plasma CRP and fibrinogen showed a dif-
ferent trend, decreasing (p<0.05) acutely by 58% and 68% respec-
tively immediately after apheresis and returning to normal levels 
by day 1 (CRP) and day 10 (fibrinogen). Plasma TBARS, total and 
LDL cholesterol showed a trend similar to that of fibrinogen. 
These data demonstrate that in FH, plasma levels of PTX3 are 
modulated by LDL apheresis. In this setting PTX3 levels follow 
a peculiar trend, which is only partly shared by plasma lipids and 
other biomarkers of systemic inflammation and oxidative stress. 
Further studies are needed to determine the clinical implications 
of PTX3 changes induced by LDL apheresis. 

THe ImmuNoSuPPReSSIVe DRug 
CYCloSPoRINe A ImPAIRS THe ReVeRSe 
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We previously demonstrated that a short term administration of 
CsA to mice impaired the antiatherosclerotic process of the mac-
rophage reverse cholesterol transport (RCT). This effect could 
possibly explain the increased cardiovascular morbidity and mor-

tality observed in patients treated with CsA. The objective of the 
present work was to investigate the mechanisms accounting for 
this observation. Methods: CsA interference on the first step of 
RCT, cholesterol efflux from macrophages, was evaluated with 
an in vitro assay, where murine peritoneal macrophages were 
incubated with increasing concentrations of the drug. Cell capac-
ity to release cholesterol into cell medium was quantified with a 
radioisotope-based method. CsA influence on the last step of RCT, 
sterol efflux in the intestinal lumen, was assessed by in vivo and 
in vitro approaches. In the former, gene and protein expression of 
ATP Binding Cassette G5 (ABCG5) and ABCG8, was quantified 
in the liver of C57BL/6 mice treated with CsA 50 mg/kg/d for 7 
days. In the latter, ABCG5- and ABCG8-expressing human colon 
carcinoma (CaCO2) cells were incubated with CsA and the release 
of radiolabeled cholesterol from the apical membrane into the ex-
tracellular medium was measured. Results: CsA 0.1-10 µM did not 
affect macrophage capacity to release cholesterol to murine plas-
ma. Mice treated with CsA showed higher amount of Abcg5 and 
Abcg8 (mean of fold increase ±s.d.: 2.61±0.87 vs 4.63±2.09; p<0.05 
and 5.13±2.23 vs 7.62±2,53 in vehicle and CsA-treated mice respec-
tively) mRNA, but no differences in protein expression. However, 
CsA significantly inhibited sterol efflux from CaCO2 cells (% cpm 
released into cell media ±s.d: 6.49±1.42 vs 4.04±0.34; p<0.05 in cells 
untreated or treated with CsA respectively). Conclusions: We dem-
onstrated that CsA impairs the activity of ABCG5/ABCG8 in vitro, 
without reducing their expression in vivo. This effect could result 
in the impairment of cholesterol elimination from the body and the 
inhibition of macrophage RCT.
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CRoNICo CoN lDl-AFeReSI

F. Zardi1, M.G. Zenti1, G. Fainelli1, D. Donini1, M. Messa2, 
N. Pertica2, R.C. Bonadonna1, E. Bonora1
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Background. L’infiammazione gioca un ruolo critico nello svilup-
po/progressione dell’aterosclerosi. Fra i marcatori di flogosi la 
Proteina C Reattiva (PRC) e la Pentraxina3 (PTX3), sono predit-
tori indipendenti di eventi cardiovascolari. PTX3 viene prodotta da 
tipi cellulari presenti nelle lesioni aterosclerotiche ed è coinvolta 
nel reclutamento leucocitario. In questo processo intervengono 
anche le molecole di adesione e le citochine. È noto che La LDL-
aferesi(LA), oltre alla riduzione del colesterolo, promuove la rimo-
zione di altri mediatori di danno vascolare. 
obiettivo. Valutare gli effetti acuti della LA sui livelli di PTX3, 
usPCR, IL6, IL10, VCAM, ICAM e le modificazioni di questi para-
metri dopo un anno di trattamento (FU). 
metodi. In 10 pazienti FH (6M, 4F; età media 59 anni) complicati 
da CVD, trattati cronicamente con LA, prima e dopo un singolo 
trattamento aferetico (T0) è stato eseguito prelievo ematico per la 
determinazione di PTX3, usPCR, IL6, IL10, VCAM, ICAM, profilo 
lipidico, fibrinogeno. Gli stessi parametri sono stati rivalutati in 5 
pazienti (3M, 2F) al FU. 
Risultati. Al T0 la riduzione del Col-LDL era del 64,06±12,46%; 
PTX3 ha presentato una riduzione del 24,89±21,14%, (1,62±0,66 
vs 1,19±0,54 ng/ml, p=0,015), usPCR si è ridotta del 61,14±10,9% 
(1,16±0,71 vs 0,45±0,27 mg/L, p<0,001) e il fibrinogeno del 
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62,59±11,19%. ICAM, VCAM, IL6, IL10 non hanno mostrato varia-
zioni significative in acuto, tuttavia IL10 ha mostrato un sensibile 
aumento dopo LA (6,84±4,76 vs 11,51±9,31 pg/mL, p=0,066). PTX3 
basale correlava con IL6 sia basale che dopo aferesi (rispettiva-
mente 0,67, p=0,034 e 0,79, p=0,006). Nei 5 pazienti rivalutati al FU 
PTX3 pre-aferesi presentava valori ridotti rispetto al T0 (T0 1,97 
- FU 0.85 ng/mL), mentre IL10 risultava più elevata (T0 6,56 - FU 
16,56 pg/mL)
Conclusioni. Questo studio preliminare suggerisce che la ridu-
zione di PTX3 può essere considerato come un ulteriore effetto 
pleiotropico della LA. Studi specifici al riguardo sono necessari per 
confermare questa ipotesi. 
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Prospective observational studies show a consistent inverse re-
lationship between serum high density lipoprotein-cholesterol 
(HDLc) levels and the risk of cardiovascular events in the gen-
eral population. However little evidence supports HDLc benefits 
beyond the upper levels found in epidemiological surveys (70-75 
mg/dl): data concerning the risk profile in subject with very-high 
plasma HDLc levels are limited and controversial, while drug treat-
ment strategies that resulted in a marked increase in HDLc have 
not proved to be helpful. Hyperalphalipoproteinemia (HAL) is an 
heterogeneous condition defined as HDLc rising above the 90th 
percentile of the general population, that may be related to ac-
quired factors (some medications, liver and thyroid diseases, etha-
nol assumption, physical exercise) or to genetic influences. HDL 
arterial protection has been mainly related to reverse cholesterol 
transport (RCT) promotion; HDL particles heterogeneity may 
modulate functional capabilities and their vascular effects, partly 
explaining why total HDLc concentration represents a useful but 
deficient parameter to characterize RCT efficacy. 
objective. To better define the potential atheroprotective role of 
high HDLc plasma levels, we investigated subjects with presump-
tive primary HAL, measuring indexes of subclinical atherosclero-
sis such as flow mediated dilation (FMD) and carotid intima-media 
thickness (cIMT), and evaluating HDL functionality by its capacity 
to promote cholesterol efflux (CEC). Methods: 20 subjects with 
HDLc >85 mg/dL and 20 with HDLc levels within normal range 
were tested for FMD and CEC through aqueous diffusion- (AD), 
SR-BI-, ABCG1- and ABCA1-mediated CEC using apolipoproteinB-
depleted serum. 
Results. FMD and cIMT did not correlate with HDLc and were 
comparable in case and control subjects. HDL PD- and SR-BI-
mediated CEC were higher in HAL compared to control subjects 

(6.41%±0.77 vs 5.16%±0.72, p<0.001, and 4.67%±0.95 vs. 2.99%±0.58, 
p<0.001 respectively). After normalizing efflux values for the 
HDLc levels, serum HDL PD-mediated CEC turned greater in 
control subjects (0.095%±0.021 vs. 0.067%±0.009, p<0.001), while 
no difference was detected in SR-BI mediated CEC. HDL ABCG1-
CEC was similar in both groups, but after normalizing efflux for 
HDLc levels, it was higher in normal subjects (0.078%±0.0058 vs 
0.05%±0.0024; p<0.001). HDL ABCA1-CEC displayed pattern simi-
lar as compared to ABCG1. Small HDL particles were higher in 
normal subjects (19.95%±0.99 vs 16.02%±0.87; p<0.01) while large 
HDL particles were higher in HAL subjects (42.29%±1.44 vs 
33.49%± 1.43; p<0.001). 
Conclusions. HDL AD- and SR-BI-CEC pattern are related to 
HDLc levels; however, correction for HDLc levels of AD-CEC 
caused significantly higher CEC in control subjects, reversing 
previous results. We may speculate that the cholesterol/phos-
pholipid HDL molar ratio in HAL subjects, that are characterized 
by larger HDL particles, cause a concentration gradient, driving 
passive cholesterol flux, weaker than in control subjects. ABCA1- 
and ABCG1-CEC are metrics of HDL functionality: indeed, nor-
malizing for HDLc, HDL from normal subjects display an higher 
efficiency through ABCG1 and more moderately ABCA1. Such 
enhanced HDL functionality, probably reflecting higher percent-
age of smaller HDL in normal subjects, might explain, at least in 
part, the lack of difference in subclinical atherosclerosis markers 
in spite of large differences in HDLc concentration between the 
two investigated groups.
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