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Highly active antiretroviral therapy (HAART) has been successfully used in the patients with HIV infection. However, HAART may be associated with increased risk of cardiovascular disease including cardiac pathology, atherosclerosis, thrombosis and pulmonary artery hypertension. Mechanisms of these HAART-related complications are largely unknown. We investigated effects and potential mechanisms of HAART drugs on vascular endothelial cells and macrophages. Individual HIV protease inhibitor such as ritonavir (RTV), amprenavir (APV) or aquinavir (SQV) was used to treat porcine coronary artery rings, and significantly reduced endothelium-dependent vasorelaxation. Combination of three HAART drugs (indinavir, stavudine [d4T] and didanosine [ddI]) impaired the endothelium-dependent vasorelaxation in porcine pulmonary arteries. These HAART drugs significantly reduced the expression of endothelial nitric oxide synthase, while increased the level of reactive oxygen species in endothelial cells. These drugs also decreased the expression of endothelial tight junction molecules including zonula occludens-1, occludin and claudin-1, and increased endothelial permeability. HAART drugs-induced endothelial dysfunction was effectively blocked by antioxidants including seleno-L-methionine, ginsenoside Rb1, ginkgolide A and MnTBAP. In addition, HIV protease inhibitor RTV or combination of three HAART drugs (indinavir, d4T and ddI) significantly inhibited cholesterol efflux from macrophages, which was mediated by mitochondrial dysfunction, oxidative stress, ERK1/2 activation, and down-regulation of scavenge receptor-B1 and caveolin-1. Antioxidants also effectively blocked HAART drugs-induced macrophage dysfunction. Thus, HAART drugs can impair endothelial and macrophage functions with increased oxidative stress. Antioxidant therapy may have potential applications for controlling HAART-associated cardiovascular complications.

