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Oxidant induced cell injury triggers the production of peroxynitrite, which generates breaks in the strands of the DNA, which triggers the activation of the nuclear enzyme poly(ADP-ribose) polymerase (PARP), which in turn contributes to cardiac and vascular dysfunction in various pathophysiological conditions including reperfusion injury, heart transplantation, diabetic cardiomyopathy, ischemia-induced chronic heart failure, or banding-induced myocardial hypertrophy and heart failure. In the first part of the lecture, we will outline the role of the peroxynitrite/PARP pathway in the pathogenesis of myocardial dysfunction, and demonstrate, in multiple in vivo experimental models, the cardioprotective effect of genetic PARP-1 deficiency or pharmacological inhibitors of PARP. In the second part of the lecture, we outline some novel, PARP-related pathophysiological mechanisms. We describe a novel pathway whereby PARP regulates the mitochondrial-to-nuclear translocation of  apoptosis-inducing factor. We also outline some pathogenetic mechanisms related to the role of PARP in the cytotoxic effect of angiotensin II (AII) in endothelial cells: AII triggers NAD(P)H oxidase-generated superoxide anion, and reactive nitrogen species such as peroxynitrite, which induce the generation of the reactive species which trigger DNA single strand breakage and PARP activation in AII-challenged endothelial cells. Overall, the data presented emphasize the importance of the peroxynitrite/PARP pathway in cardiovascular pathophysiology. As in 2005 pharmacological inhibitors of PARP entered into the Phase II clinical testing stage for acute cardioprotection, we will also demonstrate some data demonstrating the phenomenon of PARP activation from samples from patients with myocardial infarction and heart failure. 

