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Figure 1. Changes of cytochromes P450 2E1 and 2B protein levels elicited by ethanol administration in various
species. Each bar represents the degree of increase or decrease of P450 protein expressed as % of the protein level
in control animals. Data were obtained from densitometric analysis of immunoblots of liver microsomes from con-
trols and animals administered ethanol?>-36-373% N D : not determined; N.E.: no eftect.
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Table 1. Changes of cytochrome P450-dependent catalytic activities elicited by scutellariae radix, gentianae

scabrae radix, and lung-tan-hsieh-gan-tang (L'TX) 1n rat hiver

Assay Control LTX Gentianae Scutellariae

Scabrae Radix Radix

Aryl 335+ 12 331 +76 03 + 56 * 425 + 89

hydrocarbon

hydroxylation,

pmol OHBP/

min/mg protein

Pentoxyreso- 19+ 3 23+ 4 1815 94 ]*

rufin O-
dealkylation,
pmol/REF/min
/mg protein

Male Wistar rats were pretreated orally with scutellariae radix, gentianae scabrae radix, and Lung-Tan-
Hf;iel”z-(}anff aﬁg{ ('LTX) at 2, Zﬁ and 6 g[kgfday for 4 d:ayf;. 'z*mpeg:tiwziy Liver ﬂ”liC'I‘()S()me‘; were p‘fepa'red

+ Svh,ﬁ tor at lf;dbt. S dmnmla

* Value significantly different from the respective control value, p < 0.05.
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Cytochrome P450: Enzyme Regulation and

Toxicological Significance

TZUU-HUEI UENG, JAW-JOU KANG, I-CHI CHAO AND YI-CHIEN CHEN

Institute of Toxicology, College of Medicine, National Taiwan University, Taipei, Taiwan, R.O.C.

ABSTRACT

The pharmacological and toxicological
responses of drugs and environmental chemicals
are dependent upon metabolism of the com-
pounds. Cytochrome P450 (P450)-dependent
monooxygenases are the primary enzyme system
responsible for the oxidative metabolism of
drugs, carcinogens, food additives, and environ-
mental chemicals. The underlying basis for the
broad substrate specificity of P450 is that there
are multiple forms of P450. A nomenclature sys-
tem based on amino acid sequence homology is
adopted for the increasing number of P450 hemo-
proteins. P450 genes are subject to regulation by
many physiological and environmental factors.
Regulation of P450 enzymes shows marked
species and tissue specificity which plays an
important role in species and tissue extrapolation
of chemical risk assessment and target organ toxi-
city. P450 1soforms are readily inducible follow-

ing exposure to foreign compounds of which phe-
nobarbital, 3-methylcholanthrene, and ethanol are
the prototypic inducing agents. Many drugs and
natural compounds are potent inhibitors of P450
and dependent catalytic activity. Mechanism of
P450 regulation also shows multiplicity at the
transcriptional, translational, and post-translation-
al stages. Polymorphism and racial difference are
important determinants of drug metabolism and
susceptibility to diseases in humans. Traditional
Chinese medicines have the ability to induce and
inhibit multiple forms of P450 monooxygenases.
Expression of human P450 in mammalian cell
lines provides an alternative system to study the
functions of P450s 1n xenobiotic metabolism and
toxicity in humans. P450 may be assoicated with
regulation of cellular entry of calcium. Finally,
the perspective of future P450 research is dis-
cussed.

Key words: Cytochrome P450, monooxygenase, induction, inhibition, drug, toxicity.
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