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characterize the biochemistry and biology of oxidants and antioxidants with respect to their roles in
the genesis of atherosclerosis. We intend to extend our recent studies on the role of the free radical
theory of aging and atherosclerosis. In particular, we would like to: 1) investigate the free radicals

formed by glucose oxidase by using spin trapping agents and measure the yield of spin adducts. 2)
investigate the interaction of the free radicals formed by glucose oxidase with other enzymatic

systems, the nature of the interactions with these systems, and the consequences of such
interactions. 3) characterize the antioxidant defense systems, the type of free radicals formed within

these systems, the localization of the free radicals and the molecules involved in the antioxidant
systems. 4) correlate the capacity of plasma and cell membranes to scavenge reactive oxygen
species with a) the lipid composition of the membranes and b) the activation of an enzymatic
antioxidant system in the cells. 5) characterize the response of endothelial cells from different

vascular beds to various oxidants, and correlate this response with the lipid composition of the cell
membranes and the susceptibility of the cells to oxidative injury. 6) investigate in different vascular

beds the magnitude of the capillary barrier dysfunction induced by oxidants and the molecular
mechanism responsible for this phenomenon. 7) elucidate the ability of oxidized LDL to induce LDL
receptor degradation. In addition to these objectives, we will investigate the effects of physiological

modulators (activators, inhibitors and regulators) of the oxidant stress on the actions of the
antioxidant systems. Using human serum albumin as a model, we will investigate the nature of the
conformational changes induced in serum albumin by oxidants and antioxidants and determine the
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