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A sedentary lifestyle is a well known risk factor for the development of cardiovascular diseases. Current evidence suggest that low physical activity induces unfavourable morphologic and functional changes within the cardiovascular system. It reduces the antioxidative capacity of the vascular wall and changes the architecture of the arterial network resulting in a reduction of optimal tissue and organ blood flow. Regular moderate exercise training counteract these detrimental alterations. It induces angiogenesis and arteriogenesis and promotes the expression of antioxidative enzymes in vascular wall, while the expression of enzymes generating endogenous reactive oxygen species decreases. In-vivo investigations in the dog have shown that exercise can induce an increased vascular expression of endothelial NO synthase (eNOS) and this finding was confirmed in other animal models including mice. Further studies in mice have shown that activation of cSrc induced by physical forces and steady state levels of vascular hydrogen peroxide are critically involved in the mechanism underlying eNOS upregulation by exercise. The increase of vascular NO bioavailability was shown to promote the expression of extracellular superoxide dismutase, another vascular enzyme which elicits vasoprotective activity by detoxification of vascular superoxide. These favourable changes are induced within a few weeks, but are reversible when exercise training is stopped. For example, forced physical inactivity in mice for 5 weeks induced a reduction of skeletal citrate synthase activity and of vascular eNOS expression resulting in an impairment of endothelium-dependent vasodilation (endothelial dysfunction). Thus, beneficial cardiovascular effects of exercise appear to require lifelong regular physical activity.

