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Statins: a new insight into their mechanisms

of action and consequent pleiotropic effects

Magdalena Jasiñska, Jacek Owczarek, Daria Orszulak-Michalak
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Abstract:

In the recent years, 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase inhibitors have emerged as the most important

class of lipid-lowering agents. Through inhibition of HMG-CoA reductase, they restrict the rate-limiting step of cholesterol synthe-

sis resulting in up-regulation of low density lipoproteins (LDL) receptors on the cell membrane and reduction of atherogenic LDL

consequences. The wide spectrum of non-lipid-mediated pleiotropic effects of statins includes: improvement of endothelial dysfunc-

tion, increased nitric oxide bioavailability, antioxidant effects, anti-inflammatory and immunomodulatory properties, stabilization

of atherosclerotic plaques and inhibition of cardiac hypertrophy. Several clinical trials have demonstrated and confirmed these bene-

ficial effects of statins in cardiovascular disorders, in primary and secondary prevention settings. Recent studies have reported that

the physiological background of the widespread therapeutic efficacy of HMG-CoA reductase inhibitors involved various mechanisms,

partially associated with statin impact on posttranslational modifications (e.g. prenylation process). In this review, we have focused on

some of them, especially including the statin impact on the endothelial dysfunction and inflammation, peroxisome poliferator-activated

receptor (PPAR), beta-adrenergic signaling, renin-angiotensin system and their possible mutual mechanistic linkage.
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Abbreviations: ACE – angiotensin converting enzyme,

AMI – acute myocardial infarction, AP-1 – activator

protein-1, ApoC-III – apolipoprotein type III, AT� – angio-

tensin II type 1 receptor, �-ARK – beta-adrenergic kinase,

CRP – C-reactive protein, CVD – cardiovascular disease,

DHA – docosahexaenoic acid, EC – endothelial cell, eNOS –

endothelial nitric oxide synthase, ET-1 – endothelin type 1,

FA – fatty acids, FPP – farnesylpyrophosphate, GGPP – gera-

nylgeranylpyrophosphate, G�3 – G protein gamma subunit,

HDL – high density lipoproteins, HMG-CoA – 3-hydroxy-3-

methylglutaryl coenzyme A, ICAM-1 – intercellular adhesion

molecule type 1, IFN-� – interferon gamma, IL – interleukin,

iNOS – inducible nitric oxide synthase, LDL – low density

lipoproteins, LFA-1 – leukocyte function antigen-1, MCP-1 –

monocyte chemoattractant protein type 1, MHC-II – Major

Histocompatibility Complex class II, MMP – metalloprote-

inase, NAD(P)H – nicotinamide adenine dinucleotide phos-

phate, NEFA – non-esterified fatty acid, NF-�B – nuclear fac-

tor kappa B, O�

� – superoxide anion, PAI-1 – plasminogen ac-

tivator inhibitor type 1, PPAR – peroxisome proliferation ac-

tivated receptor, RAS – renin-angiotensin system, ROS – re-

active oxygen species, TG – triglycerides, TGF-� – trans-

forming growth factor beta, Th – T helpers, TNF-� – tumor

necrosis factor alpha, tPA – tissue plasminogen activator,

TXA� – thromboxane A�, VCAM-1 – vascular cell adhesion

molecule type 1, VEGF – vascular endothelial growth factor,

VLDL – very low density lipoproteins, VSMC – vascular

smooth muscle cell
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