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Abstract:

Treatment with statins (3-hydroxy-3-methylglutaryl-coenzyme A reductase inhibitors) reduces the risk of ischemic stroke among

patients with increased risk of vascular disease. Recent experimental data point to neuroprotective properties of statins in acute

cerebral ischemia. There is a proven link between bioavailability of nitric oxide and the activity of statins and ischemic stroke. Due to

their ability to up-regulate nitric oxide synthase, statins have been considered in the therapy of a number of the central nervous

system disorders, including cerebral ischemia, Alzheimer’s disease, Parkinson’s disease, tumors, and trauma. It has been claimed

that they suppress inflammatory response and secondary injury after acute ischemia.
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Abbreviations: A� – amyloid beta, AD – Alzheimer’s disease,

APP – amyloid precursor protein, CNS – central nervous sys-

tem, eNOS, NOS3, NOSIII – endothelial nitric oxide synthase,

HMG-CoA – 3-hydroxy-3-methylglutaryl-coenzyme A, LDL –

low density lipoprotein, NO – nitric oxide, SM – multiple sclerosis

Introduction

The main mechanism of action of statins is based on

the inhibition of 3-hydroxy-3-methylglutaryl-coenzyme

A (HMG-CoA) reductase and thus the limitation of

the enzyme in the biosynthesis of cholesterol. That results

in the increase in a number and activity of low density

lipoprotein (LDL) receptors, and consequently in the

decrease in this cholesterol fraction in the plasma

[74]. Apart from cholesterol-dependent mechanisms

of action, statins also directly up-regulate endothelial

nitric oxide synthase (eNOS, also termed NOS3 or

NOS III) expression, independent of cholesterol lev-

els [22, 39, 57, 69]. By inhibiting mevalonate synthe-

sis, statins prevent the formation of several iso-

prenoids (including farnesylpyrophosphate and gera-

nylgeranylpyrophosphate), which posttranslationally

modify small G proteins (GTPases) that cycle be-

tween membrane-bound (active) and cytosolic (inac-

tive) states [34]. Among G proteins, small GTPases

are an important target for pleiotropic effects of

statins. These GTPases, among which are Rho, Rac

and Cdc42, act as molecular switches, capable of

regulating cell function, polarity, protrusion and adhe-

sion (cytoskeletal response), the synthesis and migra-

tion of DNA, phospholipase D activation, sensitivity

of cell responses to Ca��, and myocyte hypertrophy

[8]. Rho proteins, in particular, have a role in acceler-

ating eNOS mRNA degradation [8]. An inhibition of

Rho occurs by reduced prenylation, as a consequence

of HMG-CoA reductase inhibition by statins, and

therefore, leads to the reduced eNOS mRNA degrada-

tion and higher levels of eNOS protein and activity
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