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Endothelial cells control vascular homeostasis by generating paracrine factors that regulate vascular tone, inhibit platelet function, prevent adhesion of leukocytes, and limit proliferation of vascular smooth muscle. The dominant factor responsible for many of those effects is endothelium-derived nitric oxide (NO). Endothelial dysfunction, characterized by enhanced inactivation or reduced synthesis of NO, is seen in conjunction with risk factors for cardiovascular disease. Endothelial dysfunction can promote vasospasm, thrombosis and atherosclerosis. Vascular oxidative stress contributes to mechanisms of vascular dysfunction. Oxidative stress is mainly caused by an imbalance between the activity of endogenous pro-oxidative enzymes (such as NADPH oxidase, xanthine oxidase or the mitochondrial respiratory chain) and antioxidative enzymes (such as superoxide dismutase, glutathione peroxidase, heme oxygenase, thioredoxin peroxidase/peroxiredoxin, catalase and paraoxonase). Increased concentrations of reactive oxygen species reduce bioactive NO through chemical inactivation, forming toxic peroxynitrite, which can “uncouple” endothelial NO synthase and turn a vascular protective enzyme into a harmful source of oxygen radicals. Compounds that reduce oxidative stress, revert eNOS uncoupling and increase bioactive NO are of significant therapeutic interest for cardiovascular disease.  In the past few years, we have identified a number of small molecular weight compounds derived from plants that achieve this goal (at least partially).  One example is the stilbene trans-resveratrol, which reduces vascular oxidative stress by downregulating NADPH oxidase while upregulating superoxide dismutase and glutathione peroxidase. At the same time, expression of eNOS is enhanced by this compound and bioactive NO increases markedly. Compounds with such properties may have therapeutic potential in the prevention and treatment of cardiovascular disease.

