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    Abstract
Selegiline, the R-enantiomer of deprenyl, is used in the treatment of Parkinson's disease. Bupropion, an antidepressant, often used to treat patients in conjunction with selegiline, is metabolized primarily by CYP2B6. The effect of selegiline on the enzymatic activity of human cytochrome CYP2B6 in a reconstituted system and its effect on the metabolism of bupropion were examined. Selegiline was found to be a mechanism-based inactivator of the 7-ethoxy-4-(trifluoromethyl)coumarin O-deethylation (7-EFC) activity of CYP2B6 as well as bupropion metabolism. The inactivations were time-, concentration-, and NADPH-dependent and were characterized by KI values of 0.14 and 0.6 μM, kinact values of 0.022 and 0.029 min−1, and t1/2 values of 31.5 and 24 min, respectively. In standard inhibition assays, selegiline increased the Km of CYP2B6 for bupropion from 10 to 92 μM and decreased the kcat by ∼50%. The reduced carbon-monoxide difference spectrum revealed over a 50% loss in the cytochrome P450 spectrum in the inactivated sample, with no loss in heme, and there was ∼70% loss in enzyme activity. Trapping of the reactive metabolite using GSH led to the identification of a GSH-selegiline conjugate with a m/z 528 that could be explained by hydroxylation of selegiline followed by the addition of glutathione to the propargyl moiety after oxygenation to form the ketene intermediate. Liquid chromatography-tandem mass spectrometry analysis of the labeled protein following digestion with trypsin revealed the peptide 64DVFTVHLGPR73 as the peptide modified by the reactive metabolite of selegiline and the site of adduct formation is Asp64.
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