Studies on the hepatic metabolism of cocaine using isolated serum-free rat liver
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Cocaine is metabolized in-vivo mainly through hydrolysis by three different pathways: hepatic esterases, plasmacholinesterase and chemically by basic hydrolysis. The concentration of ecgoninmethylester (EME) in blood is very low compared to benzoylecgonine (BZE) but it is excreted in very high concentrations in urine. In order to investigate the influence of hepatic esterases on cocaine metabolism in contrast to the plasmacholinesterase, the model of the isolated serum-free rat liver was used. 

Method Rat liver was perfused with a solution of 2 mg cocaine per liter Tyrode solution. Portions of the effluent were collected over a period of 5 hours, the liver was homogenized after the experiment. Quantitative assays of cocaine and seven of its metabolites were performed using SPE and GC/MS and expressed as percentage of molar concentrations in relation to the initial cocaine concentration.

Results In the effluent 87.5% of the initial cocaine amount was recovered mainly as metabolites. The effluent was composed of 27.2% cocaine, 31.3% BZE, 3.7% EME, 9.4% 4‑hydroxycocaine, 10.3% hydroxymethoxycocaine, 3.6% norcocaine, 1.3% benzoylnorecgonine and 0.7% 4‑hydroxybenzoylecgonine. In the liver homogenate hydroxybenzoylecgonine was a major constituent with 19.5%. The concentration of EME (39 µg/l) was 6.7% of the BZE concentration (567 µg/l).

Conclusions The model of the isolated serum-free rat liver produced hydrolytic cocaine metabolites, oxidative metabolites and exhibited also O-methylation. The metabolite composition differed markedly from that in human serum, where also 3‑hydroxylated metabolites are found but not hydroxymethoxycocaine. Obviously, in addition to hydrolysis the oxidative metabolism plays an important role in cocaine degradation by rat liver. The concentration ratio of EME/BZE was similar as compared to findings in rat plasma after cocaine administration.
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