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    Abstract
The aim of this study was to determine whether mouse CYP2A5 and CYP2F2 play critical roles in the bioactivation of 3-methylindole (3MI), a tissue-selective toxicant, in the target tissues, the nasal olfactory mucosa (OM) and lung. Five metabolites of 3MI were identified in NADPH- and GSH-fortified microsomal reactions, including 3-glutathionyl-S-methylindole (GS-A1), 3-methyl-2-glutathionyl-S-indole (GS-A2), 3-hydroxy-3-methyleneindolenine (HMI), indole-3-carbinol (I-3-C), and 3-methyloxindole (MOI). The metabolite profiles and enzyme kinetics of the reactions were compared between OM and lung, and among wild-type, Cyp2a5-null, and Cyp2f2-null mice. In lung reactions, GS-A1, GS-A2, and HMI were detected as major products, and I-3-C and MOI, as minor metabolites. In OM reactions, all five metabolites were detected in ample amounts. The loss of CYP2F2 affected formation of all 3MI metabolites in the lung and formation of HMI, GS-A1, and GS-A2 in the OM. In contrast, loss of CYP2A5 did not affect formation of 3MI metabolites in the lung but caused substantial decreases in I-3-C and MOI formation in the OM. Thus, whereas CYP2F2 plays a critical role in the 3MI metabolism in the lung, both CYP2A5 and CYP2F2 play important roles in 3MI metabolism in the OM. Furthermore, the fate of the reactive metabolites produced by the two enzymes through common dehydrogenation and epoxidation pathways seemed to differ with CYP2A5 supporting direct conversion to stable metabolites and CYP2F2 supporting further formation of reactive iminium ions. These results provide the basis for understanding the respective roles of CYP2A5 and CYP2F2 in 3MI's toxicity in the respiratory tract.
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