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Resistance arteries, important in blood pressure regulation, exhibit characteristic changes in hypertension comprising hyperreactivity, endothelial dysfunction, inflammation and vascular remodeling. Cellular processes underlying these changes include altered vascular cell growth, inflammation and increased extracellular matrix deposition. Common to these processes is increased generation of reactive oxygen species (ROS), particularly H2O2 and •O2- (oxidative stress) and decreased bioavailability of nitric oxide (NO). A major source for vascular and renal ROS is a family of non-phagocytic NADPH oxidases, including the prototypic Nox2 homologue-based NADPH oxidase, as well as other NADPH oxidases, such as Nox1, Nox4 and Nox5. Upregulation of these Noxes has been implicated in vascular oxidative stress. Reduced NO synthesis by eNOS and increased NO consumption by ROS contribute to decreased NO, which underlies endothelial dysfunction. Superoxide anion and H2O2 stimulate mitogen-activated protein kinases, tyrosine kinases, and transcription factors and inactivate protein tyrosine phosphatases. ROS also increase [Ca2+]i and upregulate proinflammatory gene expression and activity. These phenomena occur through oxidative modification of proteins by altering key amino acid residues, by inducing protein dimerization, and by interacting with metal complexes such as Fe-S moieties. Changes in the intracellular redox state through glutathione and thioredoxin systems may also influence intracellular signaling events.  These findings are of interest because of the possibilities that therapies targeted against non-phagocytic NADPH oxidase to decrease ROS generation and/or strategies to increase nitric oxide (NO) availability may be useful in minimizing vascular injury and renal dysfunction and thereby prevent or regress vascular injury and target organ damage in hypertension. 

