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ENDOTHELIAL PROTECTION BY NO DONORS AND ASPIRIN: INVOLVEMENT OF ANTIOXIDANT PROTEINS (Invited Lecture)
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Ferritin has recently been recognized as an antioxidant and cytoprotective protein that interrupts oxygen radical formation by rapidly scavenging the required Fenton catalyst free ferrous iron. According to findings from different groups including ours ferritin is an intracellular target for NO. We have shown that NO donors such as spermine NONOate, linsidomine, or pentaerithrityl tetranitrate increase ferritin expression in endothelial cells at the translational level (Oberle et al., 1999, Biochem. Biophys. Res. Commun. 261: 28-34). Ferritin induction by NO is associated with an increased resistance of endothelial cells to oxidant injury inflicted by hydrogen peroxide or tumor necrosis factor-alpha. Experiments with antisense oligonucleotides demonstrate that in addition to ferritin, inducible heme oxygenase-1 (HO-1) plays a crucial role in mediating cytoprotective effects of NO and its second messenger cyclic GMP. Stimulation of HO-1 expression and activity (bilirubin formation) by NO donors, cyclic GMP analogs or atrial natriuretic peptide was associated with increased resistance of endothelial cells to oxidant injury (Polte et al., 2002, Free Radic. Biol. Med. 32: 56-631). HO-1 and ferritin were found to be sensitive to induction not only by NO but also through aspirin. We observed activation of ferritin protein synthesis in endothelial cells at low, antithrombotic concentrations of aspirin. Other non-steroidal anti-inflammatory drugs such as salicylate or indomethacin were without effect under these conditions. These results suggest induction of ferritin and HO-1 as novel mechanisms by which NO or aspirin may prevent cellular injury in cardiovascular disease, e. g. during atherogenesis.
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