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Effects of fresh- and cooked Betong watercress on cytochrome P450

1A2 activity in rats via N-demethylation reaction of caffeine
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Abstract

Betong watercress (Nasturtium officinale R.Br.) contains phenethyl isothiocyanate,
derived from myrosinase-mediated hydrolylsis of glucosnolates and having chemopreventive
effect via modification of carcinogen metabolism. Since myrosinase can be inactivated by
cooking heat, the present study is aimed to investigate effects of fresh- and cooked Betong
watercress on activity of cytochrome P450 1A2 via N-demethylation and C-8-hydroxylation of
caffeine in rats. Wistar rats were subjected to two phases of experiments; without pretreatment,
receiving a single oral dose of caffeine (25 mg/kg) only; with pretreatment, receiving a single or
5-day oral doses PEITC (2 mg/kg), fresh- (1.37 g/kg), and cooked Betong watercress dry
powder (0.36 g/kg) prior to receiving the same dose of caffeine. Plasma concentrations of
caffeine, theobromine, paraxanthine, theophylline, and 1,3,7-trimethyluric acid were measured
at 3 h after caffeine dosing. Caffeine metabolic ratios (theobromine/caffeine,
paraxanthine/caffeine, theophylline/caffeine, and 1,3,7-trimethyluric acid/caffeine) derived from
both phases and percent changes were determined. Single pretreatment with PEITC, dry
powder of fresh-, and cooked Betong watercress juice changed caffeine metabolic ratios by -
30% to -41%, -19% to -38%, and -3% to +25%, while 5-day pretreatment decreased all ratios by
-53% to -64%, -28% to -56%, and -12% to -45%, respectively. The decreases in caffeine
metabolic ratios after 5-day pretreatment with PEITC, dry powder of fresh- and cooked Betong
watercress juice were significantly higher than after single pretreatment. The decrease of
caffeine metabolic ratios caused by dry powder of cooked Betong watercress juice was
significantly lower than that by dry powder of fresh Betong watercress juice, both single and
multiple pretreatment. In conclusion, fresh Betong watercress inhibits N-demethylation and C-
8-hydroxylation of caffeine in rats. That indicates its inhibitory activity on CYP1A2 and CYP2C.
Cooking decreases its activities. Chemoprotective benefit may be reduced among individuals

usually consume cooked Betong watercress as a meal.



