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Vascular insulin resistance contributes to elevated peripheral vascular dysfunction and subsequent hypertension. Excessive production of oxidants, decreased NO bioavailability, and decreased local antioxidant capacity in the vasculature are central causes of vascular insulin resistance. We found that reactive oxygen species (ROS) production was increased in the mesenteric arterioles of spontaneously hypertensive rats (SHRs). Among many sources of increased vascular ROS production in hypertension, mitochondrial ROS overproduction plays an important role. Treatment with the mitochondria-targeted antioxidant decreased mitochondrial superoxide level which has therapeutic benefits in endothelial insulin resistance-related vascular dysfunction and hypertension. Exercise training that can improve vascular insulin sensitivity may have significant value in prevention and treatment of hypertension. Our findings suggest that exercise training beginning at the early hypertensive stage in young SHRs ameliorates hypertension via improving vascular insulin sensitivity. However, the beneficial effects of exercise training on vascular function have not been fully elucidated. Recent evidence has suggested that chronic aerobic exercise training in old rats preserved aortic mitochondrial function as evidenced by reduced ROS formation, increased ATP formation and restored activities of electron-coupling capacity. Regular exercise training reduces vascular expression of NAD(P)H oxidase resulting in decreased local ROS generation. Our study also indicates that exercise ameliorates myocardial insulin resistance by rescuing mitochondrial response to insulin via an eNOS-dependent manner. Furthermore, targeting mitochondria to restore mitochondria-ROS homeostasis is a promising intervention to reduce vascular insulin resistance. Taken together, our results demonstrate that exercise improves cardiovascular insulin sensitivity and vascular function through enhancing mitochondrial function and restoring mitochondria-ROS homeostasis.

