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Abstract
Introduction: Inflammation plays a key role in all stages of atherosclerosis. Both humoral
and cellular mechanisms have been proposed to participate in the onset and/or progression
of atherosclerotic lesions, and postulates for the involvement of auto antibodies against
oxidative modified LDL, phospholipids and circulating immune complexes have met with
considerable experimental support.
Aim of study was to point on anti-inflammatory effect of atorvastatins in metabolic syn-
drome patients.
Materials and methods: Study included 46 patients who fulfilled criteria for MetS and
they have atorvastatin therapy in dose of 10 mg/day. Serum samples were taken for meas-
urement concentrations of: glucose, triglycerides (tg), total cholesterols (ch), high-density
lipoprotein (HDL-C) cholesterol, low-density lipoprotein (LDL-C) cholesterol, factor for
coronary diseases (CHD), index of atherosclerosis (IA), circulate immune complexes
(CIC), C-reactive proteins (CRP) and C4 component of complements (C4) before and after
four weeks of atorvastatin therapy. 
Results: Four weeks atorvastatin therapy in dose of 10 mg per a day have significantly
decreased concentration of total cholesterol (p<0.008), LDL-C (p<0.005) and index of ath-
erosclerosis (p<0.018). Additionally concentration of acute markers of inflammation CRP
(p<0.008) and C4 (p<0.034) were significantly decreased.
Conclusion: Atorvastatins have very potent anti-inflammatory effects on atherosclerotic
plaques in metabolic syndromes.
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INTRODUCTION
Inflammation is thought to play a key role in all stages of

atherosclerosis and in the genesis of acute coronary syn-
dromes(1). A key step in the formation and maturation of ath-
erosclerotic plaques is endothelial cell activation(2). Ele-
vated plasma levels of several markers of the inflammatory
cascade have been shown to predict a future risk of cardio-
vascular events, including the acute-phase reactants, C-reac-
tive protein (CRP) and fibrinogen(3). Cardiovascular disease
(CVD) is the major cause of morbidity and mortality in

developed countries (4). Searching for the underlying risk
factors has revealed that a cluster of contributors is often
present simultaneously. This risk factor clustering, most no-
tably the core trio insulin resistance, dyslipidemia and
hypertension, has been called by a number of different na-
mes including metabolic syndrome (MetS), insulin resista-
nce syndrome, the deadly quartet and Syndrome X (4-10).
Although somewhat controversial, the usefulness of cluster-
ing this syndrome remains clear. The mechanistic connec-
tions among syndrome the trio are not completely under-
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stood. In the past decade, there has been an upsurge of inter-
est in the role of immune mechanisms in the development
and regulation of atherosclerosis and its complications (11).
Both humoral and cellular mechanisms have been proposed
to participate in the onset and/or progression of atheroscle-
rotic lesions, and postulates for the involvement of auto anti-
bodies against oxidative modified LDL, phospholipids and
circulating immune complexes have met with considerable
experimental support (12-15).

The aim of study was to point on anti-inflammatory
effect of atorvastatins in metabolic syndrome patients.

MATERIAL AND METHODS
Study included 46 patients who fulfilled criteria’s for

MetS and they received atorvastatin 10mg/day. Serum sam-
ples were taken for measurement concentrations of: glucose,
triglycerides (tg), total cholesterols (ch), high-density
lipoprotein (HDL-C) cholesterol, low-density lipoprotein
(LDL-C) cholesterol, factor for coronary diseases (CHD),
index of atherosclerosis (IA), circulate immune complexes
(CIC), C-reactive proteins (CRP) and C4 component of
complements (C4) at the start of study. All measurements
were repeated after 4 weeks of therapy. 

All analyses were performed using the Statistical
Package for the Social Science (SPSS), statistical software
for Windows, Version 12.0 (SPSS Inc., IL, USA). The differ-
ence were assesed by Student’s t-test and Perason’s correla-
tion test. Probabiliy (p) less than 0.05 and 0.01 was consid-
ered significantly different and less than 0.001 highly signif-
icantly different. 

RESULTS 
Table 1 summarizes serum concentrations of glucose,

cholesterol (ch), triglycerides, HDL-C, LDL-C, factor for
coronary diseases (CHD), index of atherosclerosis (IA)
before and after 4 weeks of atorvastatins therapy. 

Parameters of inflammation, circulate immune complex-
es (CIC), C-reactive protein (CRP) and C4 component of
complements, are presented in table 2.

Four weeks therapy by 10 mg atorvastatins significantly
decreased concentration of total cholesterol (p<0.008),
LDL-C (p<0.005) and index of atherosclerosis (p<0.018).
Concentration of acute markers of inflammation also were
significantly decreased, CRP (p<0.008) and C4 (p<0.034).  

DISCUSSION 
Recent studies indicate that statins have salutary physio-

logic effects within weeks. In conjunction with lowering
total and low-density lipoprotein (LDL) cholesterol, statins
may improve endothelial functions (16), decrease platelet
aggregability and thrombus deposition (17) and reduce vas-
cular inflammation (18). The observation that statins reduce
the risk of cardiovascular events even in the absence of a
significant decrease of blood cholesterol levels, supports the
relevance of the potential “pleiotropic” function of this drug
class (19). The REVERSAL trial suggests several potential
mechanisms for the greater benefit observed with an inten-
sive treatment regimen. Most atherogenic lipoproteins were
reduced to a greater extent in the intensive treatment by ator-
vastatin, including levels of LDL-C, total cholesterol, and
triglycerides. However, factors other than greater LDL-C-
reducing efficacy may also have influenced the results,
including the differential effect on inflammation.
Approximately, all in vitro and in vivo studies uniformly
support anti-inflammatory roles of statins which highlight
the relationship between the extent of reduction in CRP or
other inflammatory markers and the effect on the progres-
sion of atherosclerosis.

CONCLUSION
Atorvastatins have very potent anti-inflammatory effects

on atherosclerotic plaques in metabolic syndromes.

levels Baseline 4 week therapy P
Glucose 5.87 ± 1.64 6.09 ± 1.28 ns
Cholesterol 7.14 ± 1.94 6.09 ± 2.10 p<0.008
Triglycerides 2.20 ± 1.65 2.12 ± 1.51 ns
HDL-C 1.36 ± 0.45 1.31 ± 0.50 ns
LDL-C 4.82 ± 1.99 3.74 ± 2.0 p<0.005
CHD 5.67 ± 2.09 4.97 ± 1.79 ns
IA 3.80 ± 1.81 2.99 ± 1.40 ns

Table 1. Serum concentration of glucose, cholesterols and its
fraction HDL and LDL, triglycerides and risk factors before and

after 4 weeks atorvastatins therapy

Table 2. Concentration of CRP, CIC and C4 component 
of complement

Levels Baseline 4 weeks therapy P
CIC 1.02 ± 0.74 1.12 ± 1.04
CRP 1.57 ± 0.81 1.11 ± 0.64 p<0.008
C4 0.41 ± 0.10 0.38 ± 0.11 p<0.034
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Sa`etak
Uvod: Inflamacija igra zna~ajnu ulogu u svim stadijumima ateroskleroze. Zna~ajna je
uloga i humoralnog i celularnog imunskog odgovora u po~etku i/ili progresiji aterosklerot-
skih lezija kroz auto-antitijela na oksidisani LDL frakcije, fosfolipide i cirkuli{u}e imune
komplekse. 
Cilj rada: je bio da se uka`e na antiinflamatirni efekat atorvastatina u pacijenata sa meta-
boli~kim sindromom.
Materijali i metode: Studija je obuhvatila 46 pacijenata koji su ispunjavali kriterijume za
metaboli~ki sindrom i koji su zapo~eli terapiju atorvastatinom u dozi od 10 mg/dnevno.
Uzorci seruma za odre|ivanje koncentracija: glikemije, triglicerida (tg), ukupnog holeste-
rola (chol), holesterolska frakcija visoke gustine (HDL-C), holesterolska frakcija male gu-
stine (LDL-C), faktora za koronarna oboljenja (CHD), indeks ateroskleroze (IA), C-reak-
tovnog proteina (CRP), cirkuli{u}ih imunskih kompleksa (CIC) i C4 komponente komple-
menta (C4) uzeti su bazalno i nakon ~etiri nedjelje terapije atorvastatinom. 
Rezultati: ^etiri nedjelje terapije atirvastatinom u dozi od 10 mg/dnevno dovelo je do
zna~ajnog smanjenja koncentracije chol (p<0.008), LDL-C (p<0.005) i IA (p<0.018).
Zna~ajno su bile smanjene i koncentracije reaktanata akutne faze CRP (p<0.008) i C4
(p<0.034).
Zaklju~ak: Atorvastatin ima sna`no antiinflamatorno djelovanje na aterosklerotske lezije
u metaboli~kom sindromu. 
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