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Hydroxyl radicals from Cu(II)-catalyzed oxidation, peroxyl radicals, and HOCl are known to be responsible for the oxidation of LDL. Sequestration of Cu(II) by protein or peptides has been shown to prevent ROS-generating reactions, whereas their scavenging ability is implicated in the removal of peroxyl radicals and HOCl. Since paraoxonase1 (PON1) has been shown to prevent Cu(II)-catalyzed oxidation of lipoproteins, we synthesized the analogs of His-containing sequence, present in PON1 molecule, to study their effects on Cu(II)-induced LDL oxidation and PON1 inactivation. Most of peptides with His residue at position 2 or 3 as well as His-Pro sequence at C-terminal remarkably prevented Cu(II)-catalyzed LDL oxidation and PON1 inactivation. Further screening of synthetic peptides led to the discovery of peptides mimicking PON1 as antioxidant; especially, the peptides such as FHKALY or VXVGCHP efficiently prevented Cu(II)-induced oxidation of LDL in the presence of ascorbate/H2O2, suggesting that they may prevent ROS formation through a tight binding to Cu(II). Moreover, the peptide/Cu(II) complexes exhibited superoxide dismutase-like activity. In 2,2'-azobis-2-amidinopropane hydrochloride (AAPH)-induced oxidation, the presence of Cys or Tyr residue markedly contributed to the enhancement of antioxidant action of His-containing peptides; His-Pro sequence was more contributory than His-Lys sequence. Additionally, the positive effect of Cys or Tyr residue in addition to His residue was significantly pronounced in HOCl-induced inactivation of acetylcholinesterase and oxidation of apolipoprotein A1. These results indicate that the representative peptides may express a broad spectrum antioxidant actions against oxidation systems employing Cu(II), AAPH or HOCl, and potentially provide a therapeutic benefit for reactive oxygen species (ROS)-related diseases.

