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Endothelial progenitor cells (EPCs) are premature circulating cells that are involved in endothelial repair and postnatal vasculogenesis. EPCs incorporate into the endothelial layer, enhance re-endothelialization, improve angiogenesis and endothelial function, and may reduce development of atherosclerosis. Cardiovascular risk factors and atherosclerotic diseases are associated with dysfunctional and numerically reduced EPCs. Low numbers of circulating EPCs are associated with endothelial dysfunction and predict an increased cardiovascular risk. Angiotensin II (angII) through activation of the angII type 1 receptor (AT1-R) plays an important pathogenetic role in vascular dysfunction and atherogenesis.Several subpopulations of EPCs can be isolated from mononuclear cells of human peripheral blood. Human early outgrowth EPCs express endothelial cell markers and both AT1-R and AT2-R. AngII significantly decreases the number of EPCs through activation of the AT1-R and induction of intracellular oxidative stress. AngII activates the pro-apoptotic ASK-1 signaling pathway, induces cellular apoptosis, impairs colony-forming and migratory capacities, but has no effect on the low rate of cellular proliferation. AngII infusion diminishes numbers and colony-forming and migratory capacities of EPCs from peripheral blood and spleens of wild-type (WT) but not AT1a-R-/- mice. Importantly, re-endothelialization after focal carotid artery endothelial injury, which depends to great extent on functional EPCs, is decreased during angII infusion in WT but not AT1a-R-/- mice, an effect largely dependent on AT1-R expression on the EPCs. EPCs substantially contribute to endothelial replenishment and vascular repair. AngII through AT1-R activation and induction of oxidative stress impairs EPC number and function, resulting in profoundly diminished vascular regeneration.

