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Clinical use of HIV protease inhibitors such as ritonavir may be associated with cardiovascular disease. The objective of this study was to determine the effects and molecular mechanisms of ritonavir on cholesterol efflux from human macrophage-derived foam cells, which is a critical factor of atherogenesis. Human THP-1 monocytes and peripheral blood mononuclear cells (PBMCs) were pre-incubated with acetylated LDL and [3H]-cholesterol to form foam cells, which were then treated with apolipoprotein A-I (apoA-I) for cholesterol efflux assay. A clinically relevant concentration of ritonavir (15 micromole) significantly reduced cholesterol efflux from THP-1 and PBMCs to apoA-I by 30% and 29%, respectively, as compared to controls. In addition, ritonavir significantly decreased the expression of scavenger receptor B1 (SR-B1) and caveolin-1, while it significantly increased superoxide anion production and activated ERK1/2 in macrophages. Mitochondrial membrane potential was significantly reduced, while NADPH oxidase subunits were increased in ritonavir-treated macrophages. Consequently, seleno-L-methionine, an antioxidant, PD89059, a specific ERK1/2 inhibitor, or infection of a recombinant adenovirus encoding dominant negative form of ERK2 effectively blocked ritonavir-induced decrease of cholesterol efflux. Therefore, HIV protease inhibitor ritonavir significantly inhibits cholesterol efflux from macrophages, which may be mediated by mitochondrial dysfunction, oxidative stress, ERK1/2 activation and down-regulation of SR-B1 and caveolin-1. 

