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OVEREXPRESSION OF CU/ZN-SUPEROXIDE DISMUTASE AND/OR CATALASE REDUCES BENZO(A)PYRENE-INDUCED ATHEROSCLEROSIS IN APOLIPOPROTEIN E-DEFICIENT MICE 
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 Benzo(a)pyrene (BaP), a carcinogenic polycylic aromatic hydrocarbon, has been shown to generate reactive oxygen species (ROS) in cells and accelerate atherogenesis in apolipoprotein E-deficient (ApoE-/-) mice.  The goal of this study is to assess the contribution of BaP-induced ROS to atherogenesis using ApoE-/- mice that overexpress Cu/Zn-superoxide dismutase (SOD) and/or catalase.  In this study, mice fed a high-fat diet were treated with BaP at a dose of 1 mg/kg body weight/week or equal volume of olive oil through gavage feeding for 12 weeks from 5 weeks of age.  Atherosclerotic lesions in the proximal aorta of these mice were measured.  Without BaP treatment, the atherosclerotic lesions in the ApoE-/- mice overexpressing catalase or doubly overexpressing Cu/Zn-SOD and catalase were approximately 30 and 45% smaller, respectively, than those in the ApoE-/- mice without overexpression of antioxidant enzymes.  In contrast, the lesional size in the ApoE-/- mice overexpressing Cu/Zn-SOD alone was comparable to ApoE-/- mice.  BaP treatment increased the mean lesion size in ApoE-/- mice about 35%, but did not significantly increase the atherosclerosis in ApoE-/- mice overexpressing Cu/Zn-SOD and/or catalase.  Our data also demonstrated that overexpression of Cu/Zn-SOD and/or catalase diminished signs of advanced lesions, such as fibrous caps and acellular areas, in the proximal aorta.  These observations imply that both hydrogen peroxide and superoxide participate in atherogenesis; however, their relative contribution varies in different animal models.  This study is supported by NIH grants R01ES014471, K01HL076623 and G12RR003032.   

