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     Erythropoietin (EPO) plays a prominent role in the generation of new cell precursors, but the potential function of this trophic factor as a protectant in the vascular system is not known.  We therefore examined the ability of EPO to regulate a cascade of apoptotic death related cellular pathways during oxidative stress induced vascular injury in cerebral microvascular endothelial cells (ECs).  EC injury was evaluated by trypan blue, DNA fragmentation, membrane phosphatidylserine exposure, apoptotic protease activating factor-1 (Apaf-1), Bcl-xL expression, protein kinase B activity, mitochondrial membrane potential, and cysteine protease induction.  Exposure to anoxia or nitric oxide alone rapidly increased genomic DNA fragmentation from 2±1% to 40±5% and membrane PS exposure from 3±2% to 56±5% over 24 hours.  Administration of a cytoprotective concentration of EPO (10ng/mL) prevented DNA destruction and PS exposure.  Vascular protection by EPO was completely abolished by co-treatment with anti-EPO neutralizing antibody, suggesting that EPO was necessary and sufficient for the prevention of vascular injury.  Protection by EPO was intimately dependent upon the activation of protein kinase B (Akt1) and parallel pathways that prevent the induction of Apaf-1 and preserve mitochondrial membrane potential.  Consistent with the modulation of Apaf-1 and the release of cytochrome c, EPO inhibited a specific cascade of cysteine proteases.  Identification of novel protective pathways employed by EPO may serve as therapeutic targets for vascular degenerative disease.


