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STATINS AND STROKE: THE MODE OF ACTION IN STROKE PREVENTION AND THERAPY
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Ischemic stroke and CHD share common risk factors, which lead to arterial damage and alter vascular morphology and functions. Indeed, the intima-media thickness rate of carotid arteries has been described as a predictor of both stroke and CHD, and a clear association between this parameter and LDL cholesterol has been found. Although the epidemiological association between plasma cholesterol levels and the incidence of cerebrovascular disease is weak, the use of HMG-CoA reductase inhibitors has been also shown to reduce the incidence of cerebrovascular events, mainly in patients with established CVD. Since hypocholesterolemic agents other than statins (e.g. ion-exchange resins or fibrates) were not effective in stroke protection, the beneficial effects of HMG-CoA reductase inhibitors against stroke have been ascribed to properties beyond lipid lowering (pleiotropic effects) specific of these class of drugs. Indeed, statins inhibit the formation of isoprenylated proteins in the vascular wall. This results in improved endothelial function, inhibition of smooth muscle cell multiplication and modulation of a number of thrombotic parameters and macrophage functions, which contribute to atherosclerotic plaque stabilization. In a mouse model of cerebral injury a protective action of statins related to the up-regulation of endothelial nitric oxide synthase has been demonstrated. This effect occurred without major changes in cholesterol levels and was reversed by administration of isoprenoids or their precursor mevalonic acid. Moreover, a favourable effect of HMGCoA reductase inhibitors on blood pressure, a well recognised risk factor for cerebrovascular events has been demonstrated. 

Brain ischemia was also studied in stroke-prone spontaneously hypertensive rats with NMR determination of ischemic areas. Such animal models for a complex form of cerebrovascular disease resembling the human disease will provide new insights into the pathophysiology and therapy of stroke.

On the whole, although the relevance of “pleiotropic” effects of statins on the atherosclerotic process remains to be established in humans, the clinical use of statins undoubtedly contributes to protect the arterial wall in patients with elevate plasma lipids and with multiple risk factors, but near to normal lipid levels.

