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ROLE OF ANGIOTENSIN II AND MECHANICAL PRESSURE IN OXIDATIVE STRESS IN ENDOTHELIAL DYSFUNCTION IN PATIENTS WITH HYPERTENSION
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Patients with hypertension have endothelial dysfunction in the coronary, brachial, or renal arteries. However, the precise mechanisms by which hypertension is associated with alterations in endothelial function is not known. Angiotensin II (Ang II) stimulates the production of reactive oxygen species (ROS) through the activation of membrane-bound NADH/NADPH oxidase. An imbalance of reduced production of nitric oxide or increased production of ROS, mainly superoxide, may promote endothelial dysfunction. Patients with renovascular hypertension are ideal models for determining how endothelium-dependent vasodilation is affected by excess Ang II and an Ang II-related increase in oxidative stress. Patients with renovascular hypertension have impaired endothelium-dependent vasodilation induced by acetylcholine and this impairment was restored by angioplasty or infusion of the antioxidant vitamin C. Furthermore, the improvement of endothelial function correlated with the reduction in markers of oxidative stress, such as 8-OHdG and MDA-LDL. In addition, ACE inhibitors and Ang II receptor blockers improved endothelial dysfunction of forearm and renal circulation in patients with hypertension. However, the reduction in blood pressure after angioplasty or anhihypertensive agents did not correlate with the improvement of endothelial function. These findings suggest that excess ROS generated by Ang II is involved, at least in part, in impaired endothelium-dependent vasodilation and that change in mechanical pressure generated by high blood pressure may not directly promote the restoration of endothelial function in human hypertension. In human, we confirmed the hypothesis that oxidative stress induced by the activation of renin-angiotensin system contributes to endothelial dysfunction, leading to cardiovascular diseases. 

