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NOVEL MYLEOPEROXIDASE INHIBITORS INHIBIT LDL OXIDATION AND IMPROVE VASODILATATION
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Myeloperoxidase (MPO) plays important roles in oxidative stress and inflammation in vascular disease.  MPO-derived oxidants and free radicals have been shown to oxidatively modify proteins, lipids and DNA, which can lead to cell injury and death.  To prevent MPO-dependent oxidative stress and inflammation, we designed small peptides in which the central amino acid was a tryptophan (W) or tyrosine (Y) bracketed by an adjacent lysine (K) and cysteine (C).  Using these tripeptides we show that they are potent inhibitors of MPO-mediated oxidative stress: 1) Both Ac-KYC-amide (KYC) and Ac-KWC-amide (KWC) inhibit MPO-mediated HOCl oxidation. 2) Both dose dependently inhibit MPO-mediated protein nitration. 3) Both inhibit MPO/H2O2/nitrite-mediated LDL lipid peroxidation.  In contrast, free tyrosine or tryptophan enhanced MPO/H2O2/nitrite- or MPO/H2O2-mediated LDL lipid peroxidation.  4) The major products of the tripeptides and MPO/H2O2-mediated oxidation are disulfides, suggesting that tyrosyl and tryptophanyl radicals are rapidly scavenged by cysteine.  5) Disulfides of KYC can be converted into monomers by glutathione and dithiothreitol.  6) Further, both peptides, at 10 µM, inhibited LDL oxidation by macrophages isolated from human-MPO transgenic mice but not macrophages isolated from MPO-knockout mice. 7) Finally, KYC (0.3mg/kg/d -3 wks) increased vasodilatation in sickle cell disease mice.  These data demonstrate that KYC and KWC are specific inhibitors of MPO-mediated oxidative stress that can be used to improve vascular function in a murine model of chronic inflammation. 

