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Studies on food-drug interaction in the induction of hepatic P450 enzymes
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™ Introduction

Hepatic cytochrome P450 (CYP) enzymes play an important role in
metabolism (detoxification and/or activation) of xenobiotics, including
drugs and carcinogens. The CYPs consist of super-families and have
different substrate specificities. The extent to which they are
expressed is influenced not only by physiological factors but also by
exposure to xenobiotics including food additives. Xenobiotic-mediated
changes in expression of CYPs sometimes lead to reduction in the
therapeutic effects of drugs and increases in carcinogenic effects of
carcinogens. Therefore, to ensure food safety and effective drug
therapy, it is necessary to understand the effects of xenobiotics,
including foods and drugs, and their interactions on expression of
CYPs at the level of CYP molecular form.

In this study, we focused on CYPIA subfamily enzymes, which can
catalyze the metabolic activation of carcinogenic polycyclic aromatic
hydrocarbons and aromatic amines and the metabolism of
theophylline, an anti-asthmatic drug. We also established the human
hepatocarcinoma-derived reporter cell line, HepG2-Al0, for the
screening of human CYPIA inducers. Furthermore, we verified the
usefulness of the established HepG2-A 10 cell line.

™ Results

We established a human AhR-based luciferase reporter cell line,
HepG2-A10, by transfecting a luciferase reporter plasmid XRE-Luc
including the xenobiotic (AhR ligand) responsive element, which is an
important sequence in induction of CYPIA subfamily enzymes, into
the human hepatocarcinoma-derived cell line, HepG2 (Fig.1). In
HepG2-A10 cells, we observed significant induction of luciferase and
CYPI family enzymes by exposure to 3-methylcholanthrene (MC), a
representative AhR ligand, indicating that this cell line is useful for
screening human AnR activators and CYP1 enzyme inducers.

Using HepG2-A 10, we further examined the effects of dihydropyridine
calcium channel antagonists, including nicardipine (NIC), and the
effects of a combination of NIC and MC on induction of luciferase and
CYPIA subfamily enzymes. Although NIC can, to some extent, induce
CYPIA subfamily enzymes but not luciferase, treatment with a
combination of NIC and MC led to synergistic inductions of the
CYPIA subfamily enzymes and luciferase (Fig. 2). We believe that this
synergistic effect occurs through NIC-mediated inhibition of defluxion
transporter of MC, because the intracellular concentration of MC in
HepG2 cells was increased in the presence of NIC. In addition, the
amount of MC-DNA adduct in the cells was significantly increased in
the presence of NIC. Other dihydropyridine calcium channel
antagonists besides NIC showed similar combination effects.
Incidentally, we even observed such effects of a combination of NIC
and MC on induction of CYPI family enzymes, including CYPIAI,
CYPIA2, and CYPIBI in vivo. Thus, such combination treatment of
rats leads to synergistic induction of CYPIs in the liver, kidney, and
lung.

™ Perspectives

In this study, we established an AhR-based reporter cell line,
HepG2-Al10, which is useful for in vitro screening of human CYPI
family enzyme inducers in our environment. This HepG2-A 10 cell line
bioassay could help to predict drug/food-mediated changes in
expression of CYP| enzymes and thus could provide effective drug
therapy.
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