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POLY-ADP-RIBOSE-POLYMERASE-1 (PARP-1) IS ACTIVATED BY ACUTE MYOCARDIAL INFARCTION AND PRIMARY PERCUTANEOUS CORONARY INTERVENTION 
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Reactive free radical and oxidant production leads to DNA damage during myocardial reperfusion. In animals, PARP is activated in circulating leukocytes and myocytes in response to oxidative stress. PARP overactivation promotes energy deficit and finally necrotic cell death. In 12 patients with ST segment elevation acute myocardial infarction (STEMI) and primary PCI we determined the serum peroxide concentration, tyrosine nitration and PARP activation in circulating leucocytes by ELISA, immunohistochemistry and Western blotting. All parameters were measured before, immediately after, 24 and 96 hours later PCI. Serum peroxide levels were elevated. Immunohistochemical analysis of circulating leucocytes revealed increased tyrosine nitration before PCI, which remained detectable until 96 hours. PAR (poly-ADP ribose, the enzymatic product of PARP) immunostaining was visible before PCI and increased dramatically in leukocytes isolated shortly after PCI. In contrast to nitration, PAR staining was considerably decreased at 24-96 hours. Western blots demonstrated pre-PCI 32±8, post-PCI 61±8, and at 24 and 96 hours 35±8 and 43±9 densitometry units of PARP activity. There was also evidence for mitochondrial-to nuclear translocation of AIF (apoptosis-inducing factor), a PARP-regulated mitochondrial death effector, during PCI. Thus, STEMI leads to DNA damage in circulating leukocytes, and subsequently, PARP activation occurs. Pathological PARP activation increases by PCI-related coronary reperfusion. Inhibition of the PARP-1 pathway, by preventing DNA damage-dependent necrotic cell death may represent a new therapeutic approach in percutaneous interventions and myocardial infarction. 

