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Hydrogen peroxide (H2O2) among other reactive oxygen species is vasoactive and has been detected under various pathophysiological conditions, including ischemia-reperfusion, inflammation, hypertension, diabetes, and atherosclerosis, which are associated with endothelial dysfunction with reduced nitric oxide (NO) bioavailability. In the coronary microcirculation, administration of H2O2 (1-100 microM) to isolated coronary arterioles (50-100 micron) elicits concentration-dependent vasodilation. This response is partially endothelium-dependent through cyclooxygenase-1-mediated release of PGE2. H2O2 can also activate KCa channels in smooth muscle cells leading to hyperpolarization and relaxation. This vasodilatory response appears to play a crucial role in maintaining and recruiting blood flow during pressure reduction and metabolic activation, respectively, in the heart. H2O2 also contributes to the exercise-induced restoration of endothelium-dependent dilation of coronary arterioles distal to occlusion. However, H2O2 adversely affects endothelial NO-mediated vasodilation when its lumenal level is continually (60 min) elevated at 100 microM. Supplementation of L-arginine or inhibition of L-arginine consuming enzyme arginase restores H2O2-impaired vasomotor function. Inhibition of hydroxyl radical production prevents the adverse effect of H2O2. It appears that a high intravascular level of H2O2 leads to hydroxyl radical production and consequently impairs endothelium-dependent NO-mediated dilation of coronary microvessels by reducing L-arginine availability through upregulated arginase. Collectively, a low level of H2O2 release plays a beneficial role in coronary flow regulation in response to physiological stress. Under disease states, an excessive and prolonged elevation of H2O2 due to oxidative stress and/or inflammation would exhaust vasodilator reserve and reduce NO bioavailability through upregulated arginase as a result of hydroxyl radical formation.

