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    Abstract

        Ziprasidone (Geodone), a novel atypical antipsychotic agent, is recently approved for the treatment of schizophrenia. It undergoes extensive metabolism in preclinical species and humans after oral administration, and only a very small amount of administered dose is excreted as unchanged drug. In vitro studies using human liver microsomes have shown that the oxidative metabolism of ziprasidone is mediated primarily by CYP3A4. However, coadministration of ziprasidone with ketoconazole, a CYP3A4 inhibitor, showed only a modest increase in its exposure. Therefore, in vitro metabolism of ziprasidone was investigated in hepatic cytosolic fractions to further understand its clearance mechanisms in preclinical species and humans. The major metabolite from incubation of ziprasidone in cytosolic fractions of rat, dog, and human was characterized by liquid chromatography-tandem mass spectrometry and found to be the product of reductive cleavage. Derivatization and hydrogen/deuterium exchange were used to deduce that the addition of two hydrogen atoms had occurred at the benzisothiazole moiety. Further studies to determine the enzyme involved in the formation of this metabolite are currently in progress. The identification of this novel metabolite in cytosol has clarified the clearance mechanism of ziprasidone in humans and preclinical species.

      
Footnotes
	
        This work was presented in part at the 4th American Society of Mass Spectrometry and Allied Topics, Chicago, Illinois, May 27–31, 2001.

      
	
        Article, publication date, and citation information can be found at http://dmd.aspetjournals.org.

      
	
        doi:10.1124/dmd.105.004036.

      
	
        ABBREVIATIONS: ZIP, ziprasidone (5-[2-{4-(1,2-benzisothiazol-3-yl)piperazin-1-yl}ethyl]-6-chloro-1,3-dihydro-indol-2-one) hydrochloride hydrate); 5-HT, 5-hydroxytryptamine; BITP, 3-(piperazin-1-yl)-1,2-benzisothiazole; Ox-AA, 6-chloro-2-oxo-2,3-dihydro-1H-indol-5-yl)acetic acid; dihydro-ZIP, 6-chloro-5-(2-{4-[imino-(2-mercapto-phenyl)-methyl]-piperazin-1-yl}-ethyl)-1,3-dihydro-indol-2-one; S-methyl-dihydro-ZIP, (6-chloro-5-(2-{4-[imino-(2-methylsulfanyl-phenyl)-methyl]-piperazin-1-yl}-ethyl)-1,3-dihydro-indol-2-one; P450, cytochrome P450; LC-MS/MS, liquid chromatography-tandem mass spectrometry; H/D, hydrogen/deuterium; HPLC, high-performance liquid chromatography; CID, collision-induced dissociation; MS, mass spectrometry; AO, aldehyde oxidase.
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