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Angiogenesis is observed in both atherogenesis and carcinogenesis. As atherosclerotic lesion progresses, new capillaries appear in the media and adventitia. These capillaries appear to originate from the adventitia, a component of atherosclerotic plaque that has been often ignored. Blood flow through these newly formed vessels may serve to bring in ox-LDL and other angiogenic molecules to the hypoxic areas of the plaque and, hence, serve in plaque growth. In metastatic cancers, the extent of neovascularization determines the tumor burden. Hence, therapy directed at inhibition of neovascularization is used in limiting tumor growth. Our work has shown that small concentrations of ox-LDL (≤1 µM) and angiotensin II (Ang II, ≤100nM) induce newly formed blood arterial channels. The stimulus for capillary formation appears to be small amounts of reactive oxygen species (ROS) formed in response to ox-LDL and Ang II via NADPH oxidase activation- which stimulates MAPKs and transcription of LOX-1, a lectin-like receptor.  The role of these pathways became evident from experiments in which LOX-1 abrogation (use of LOX-1 antibody or LOX-1-null mice) blocked the stimulatory effect of low concentration ox-LDL and Ang II on new blood vessel formation. Inhibition of ROS, NADPH oxidase and MAPKs independently also blocked new capillary formation by ox-LDL and Ang II. In other experiments, aspirin and its salicylic acid moiety blocked COX-2 expression, ROS formation and blocked VEGF-induced capillary formation. These data reveal new pathways of new blood vessel formation from endothelial cells, and suggest potential novel therapies that could be developed to ameliorate atherosclerosis and carcinogenesis.

