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PATHOPHYSIOLOGY OF AORTIC STENOSIS: ROLE OF OXIDATIVE STRESS 
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Increases in oxidative stress may play a critical role in initiation and progression of atherosclerotic plaques, and differentiation of vascular smooth muscle cells into a more osteoblast-like phenotype. In calcified stenotic human and murine aortic valves, we have found that levels of superoxide and hydrogen peroxide are markedly increased. In atherosclerotic plaques, increased oxidative stress seems to be due primarily to increases in NAD(P)H oxidase activity. In striking contrast to atherosclerotic lesions, increased oxidative stress in valves appears to be due, in part, to reduction in antioxidant enzymes, and not due to increases in NAD(P)H oxidase activity. In addition, uncoupling of nitric oxide synthase may play an important role in generation of superoxide in calcified aortic valves. Studies will be summarized which indicate, in mice with aortic valve stenosis (by echocardiography, magnetic resonance imaging, and hemodynamic measurements) that 1) reversal of hypercholesterolemia with a genetic “switch” prevents development of aortic stenosis but fails to halt progression when aortic stenosis has already developed, and, remarkably, 2) calcium in the valve can be greatly reduced by reversal of hypercholesterolemia or prevented by osteoprotegerin, a decoy receptor of receptor activator of NF-kappa-b (RANK) ligand. The findings, which provide evidence for reduction of calcium in the aortic valve, imply that pharmacological reversal of calcific aortic stenosis may be feasible.

