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    Abstract

        Selegiline was used as a model compound in a project aimed at comparing,
 evaluating, and integrating different in vitro approaches for the prediction
 of cytochrome P450 (P450)-catalyzed hepatic drug metabolism in humans
 (EUROCYP). Metabolic predictions were generated using homology modeling,
 cDNA-expressed P450 enzymes, human liver microsomes, primary cultured human
 hepatocytes, and precision-cut human liver slices. All of the in vitro systems
 correctly indicated the formation of two dealkylated metabolites,
 desmethylselegiline and methamphetamine. The metabolic instability of
 selegiline was demonstrated by all of the in vitro systems studied. Estimates
 of clearance varied from 16 l/h to 223 l/h. With the exception of one
 approach, all systems underpredicted the in vivo clearance in humans (236
 l/h). Despite this, all approaches successfully classified selegiline as a
 high clearance compound. Homology modeling suggested the participation of
 CYP2B6 in the demethylation of selegiline and of CYP2D6 in the
 depropargylation of the drug. Studies with recombinant expressed enzymes and
 with human hepatic microsomal fraction supported the involvement of CYP2B6 but
 not of CYP2D6. These techniques also suggested the involvement of CYP1A2,
 CYP2C8, and CYP2C19 in the biotransformation of selegiline. In vitro, CYP2B6
 was the most active form of P450 involved in selegiline metabolism. Metabolism
 by several enzymes operating in parallel implies a low interaction potential
 for the drug. None of the techniques alone was able to predict all aspects of
 the metabolic and kinetic behavior of selegiline in vivo. However, when used
 as an integrated package, all significant characteristics were
 predictable.

      
Footnotes
	
          
          ↵1 Abbreviations used are: SEL, selegiline; P450, cytochrome P450; MA,
 methamphetamine; A, amphetamine; DMS, desmethylselegiline; MTT,
 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide; CL,
 clearance.
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