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    Abstract

        This study determined the cytochrome P450 (P450) isoforms responsible for
 metabolism of isoflavones using human liver microsomes (HLM) and expressed
 P450s. The primary metabolite of genistein is 3′-OH-genistein, as
 identified with an authentic chemically synthesized standard. CYP1A2 was
 predominantly responsible for 3′-OH-genistein formation since its
 formation was inhibited (>50%, p < 0.05) by a monoclonal
 antibody specific for CYP1A2, was correlated with CYP1A2 activities of HLM,
 and was catalyzed by expressed CYP1A2. In addition to CYP1A2, CYP2E1 also
 catalyzed, although to a lesser extent, its formation. The contribution of
 these P450s to the formation of 3′-OH-genistein was also confirmed with
 a panel of expressed enzymes. Methylated isoflavones biochanin A, prunetin,
 and formononetin (10–100 μM) were rapidly converted by HLM and
 expressed CYP1A2 to more active genistein and daidzein. The conversion of
 biochanin A to genistein appears to be mainly mediated by CYP1A2 because of
 the strong correlation between the conversion rates and CYP1A2 activities in
 HLM. Thus, CYP1A2 is an effective prodrug-converting enzyme for less active
 methylated isoflavones. CYP1A2-catalyzed conversion of biochanin A to
 genistein (Km, 7.80 μM; Vmax, 903
 pmol/min/mg of protein; Vmax/Km, 116
 μl/min/mg of protein) was much faster than 3′-hydroxylation of
 genistein (Km, 12.7 μM and Vmax,
 109 pmol/min/mg of protein; Vmax/Km,
 8.6 μl/min/mg of protein). The interaction studies showed that genistein
 inhibited formation of acetaminophen from phenacetin with an IC50
 value of 16 μM. Additional studies showed that phenacetin and genistein
 were mutually inhibitory. In conclusion, CYP1A2 and CYP2E1 metabolized
 genistein and CYP1A2 acted as prodrug-converting enzymes for other less active
 methylated isoflavones.

      
Footnotes
	
          
          ↵1 Abbreviations used are: P450, cytochrome P450; LM, human liver microsomes;
 mAb, monoclonal antibody; HPLC, high performance liquid chromotography; API,
 atmospheric pressure ion-spray; I,
 4,6-di(methoxymethoxy)-2-hydroxyacetophenone; II,
 3,4-di(methoxymethoxy)benzaldehyde; III,
 2′-hydroxy-4′,6′,3,4-tetramethoxymethoxychalkone; IV,
 3′,4′,5,7-tetrahydroxyisoflavone; DMSO, dimethyl sulfoxide; DMIF,
 4′,7-dimethoxyisoflavones.
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