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      In the cardiovascular system, the cellular effects of oxidative stress may lead to the destruction of endothelial cells (ECs) and an increase in endothelial cell permeability.  Interestingly, agents that are necessary for cellular metabolism, such as the ß-nicotinamide adenine dinucleotide (NAD+) precursor nicotinamide, can offer critical insights into the specific mechanisms that determine cellular survival during oxidative stress.  During the monitoring of injured cells targeted for phagocytosis, we show that nicotinamide maintains cellular membrane asymmetry with phosphatidylserine (PS) residues to prevent microglial migration and the subsequent engulfment of cells.  Activation of protein kinase B (Akt1) is necessary and sufficient to prevent apoptotic EC destruction, since inhibition of the phosphatidylinositide-3-kinase pathway as well as transfection of ECs with a dominant-negative Akt1 mutant or with small interfering (siRNA) for Akt1 blocks vascular protection.  We also demonstrate that control of inflammatory cell activation by nicotinamide is directly dependent upon the modulation of Akt1 and membrane PS exposure.  In addition, nicotinamide maintains an inhibitory phosphorylation of the Forkhead transcription factor FOXO3a at the regulatory sites of Thr32 and Ser253 and modulates mitochondrial membrane pore formation to govern a unique regulatory loop that prevents the degradation of phosphorylated FOXO3a by caspases.  Our work elucidates a unique cytoprotective potential for nicotinamide during cellular inflammation and identifies novel transcription factors that may offer new strategies for cardiovascular disease.

