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Objective: The objective of this study was to investigate the involvement of NADPH oxidase-mediated superoxide generation leading to oxidative stress in vascular cells and endothelial dysfunction.
Background: perhomocysteinemia (HHcy), a condition of elevated blood homocysteine level, is associated with cardiovascular and cerebrovascular disorders. One of the early indications of cardiovascular diseases is endothelial dysfunction. Increased oxidative stress and reduced bioavailability of nitric oxide (NO) are the major mechanisms causing endothelial dysfunction. Superoxide anion can rapidly react with NO to form another potent free radical named nitrotyrosine. The formation of nitrotyrosine reduces the NO bioavailability in the vasculature. Nicotinamide adenine dinucleotide phosphate oxidase (NADPH oxidase) is the major source of reactive oxygen species in vascular tissues. 
Methods and Results - Hyperhomocysteinemia was induced in SD rats by feeding a high-methionine diet for 4 weeks. Endothelium dependent vascular relaxation of the thoracic aortas was significantly impaired in HHcy rat aortas compared to the control. NADPH oxidase activity, superoxide and nitrotyrosine levels were significantly increased in hyperhomocysteinemic rat aortas. Apocynin improved the vascular relaxation and inhibited the NADPH oxidase activity as well as superoxide and nitrotyrosine levels. Further analysis revealed that increased superoxide production in endothelia and vascular smooth muscle cells was due to increased expression of NADPH oxidase subunits. 
Conclusion: These results indicate that the HHcy induced superoxide anion production in vascular wall is mediated through the activation of NADPH oxidase. This, in turn, reduces the bioavailability of NO, which contributes, in part to endothelial dysfunction during hyperhomocysteinemia. 

