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Introduction

Recently, the effects of environmental chemicals on fetuses and neonates have been concerned. It was reported
that the fetuses and neonates were more sensitive to the chemicals than mature adults. Because of their
developmental plasticity, the environmental chemicals would disrupt epigenetic programming, differentiation
control, development of organs and others'. Xenobiotic-metabolizing enzyme activity is extremely low in fetal
and early neonatal liver, so exposure to foreign chemicals might result in toxicity. Various adverse effects owing
to deficiency of drug-metabolizing enzymes have also been reported’. Developmental changes of several drug-
metabolizing enzymes (cytochrome P450, flavin-containing monooxygenase, glucuronyltransferase and
aldehyde oxidase) have been reported®*”. Lupp et al. reported changes in the expression of cytochrome P450
isoforms in neonatal rats’. In this study, we examined the developmental changes and induction of drug
metabolizing enzymes, cytochome P450 (CYP), in liver by xenobiotics in fetuses or neonates of rats. CYP
activities were assayed in terms of alkylresorufin-O-dealkylase activities, and the protein level was determined
by Western blotting analysis.

Materials and methods

Animal treatments
Wistar rats (Sic:Wistar/ST), pregnant and neonates were used. The pregnant mothers rats were daily treated
with sodium phenobarbital (PB, 80mg/kg i.p.), 3-methylcholanthrene (MC, 50mg/kg p.o.), dexamethasone
(DEX, 100mg/kg p.o.), bisphenol A (BPA, 200mg/kg p.o.), 1,1,1-trichloro-2,2-bis (p-chlorophenyl) ethane
(DDT, 100mg/kg i.p.), di-n-butylphthalate (DBP,100mg/kg i.p.) or panacete (vehicle) from PND15 to PND17
of gestation, and sacrificed on PND18 of gestation. While, the neonates were daily treated with PB (80 mg/kg
s.c.), MC (50 mg/kg s.c.), DEX (100 mg/kg s.c.), BPA (200mg/kg s.c.), DDT (100mg/kg s.c.), DBP (100
mg/kg s.c.) or panacete (vehicle) from PNDI to PND3 after birth and sacrificed on PND4.

Measurement of specific activities of CYP isozymes
Specific activities of CYP isozymes were measured using the specific substrates of CYP isozymes, e.g.
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Fig.1 Structure of CYP inducers and the environmental chemicals using this study.
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Fig.2 Changes of EROD activity in fetal and neonatal rat liver by xenobiotics treatment.
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Fig.3 Changes of CYP1A expression on Western blotting in fetal and neonatal rat liver by
xenobiotics treatment.

Results and discussion:

The effect of environmental chemicals on the activities of the drug metabolizing enzymes, cytochrome P450
(CYP) and others, in rat fetal and neonatal liver were examined. Little activity of CYPs was found in the liver of
rat fetuses and neonates (GD18, PND 1, 3, and 5).

Effect of treatment of CYP inducers or environmental chemicals on the expressions and activities of CYP
isozymes in fetal rat liver

The pregnant mothers rats were daily treated with PB, MC, DEX, BPA, DDT and DBP. The typical CYP
inducer, PB (CYP2B), MC (CYP1A) and DEX (CYP3A), and the environmental chemicals, BPA, DDT and
DBP were showed in Fig.1.

When MC was administrated to pregnant rats (GD 15) and the activity of CYPs in fetal liver were assayed,
significant induction of CYP1A1/2 and 3A were observed (Fig. 2A). The induction of their protein expression
was confirmed by Western blot analysis (Fig. 3A).
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Fig.4 Changes of BFCD activity in fetal and neonatal rat liver by xenobiotics treatment.

(A) Fetal liver (B) Neonatal liver
Vehicle PB MC DEX  BPA DDT Vehicle =~ PB MC DEX  BPA DDT
- _ 25
g 4 z 2
g 3 S s
| g 1
§ 1 g os
£ o : &
s =
o

F P FEFSS

& S F P EF S SF

&

Fig.5 Changes of CYP3A expression on Western blotting in fetal and neonatal rat liver by
xenobiotics treatment.

CYP3A proteins were induced by PB, DEX, DDT and DBP (Fig. 4,5). CYP2B and CYP2C were induced by PB
and DDT treatment (data not shown).

Effect of treatment of CYP inducers or environmental chemicals on the expressions and activities of CYP
isozymes in neonatal rat liver

The administration of PB induced CYP2B in fetal liver. Environmental chemicals, DDT and DBP, induced
CYP3A. In neonates, the CYP inducers (MC, PB and DEX) and the environmental chemicals (DDT and DBP)
also induced the corresponding CYPs significantly (Fig. 2-5). CYP1A proteins were induced by MC, DEX and

DDT treatment (Fig. 2, 4). CYP3A proteins were induced by treatment with typical CYP inducer : DEX and
environmental chemicals : DDT and DBP. CYP2B and CYP2C proteins were induced by DDT treatment (data

not shown). These level of induction of CYP isozymes by xenobiotics treatments in neonatal liver were higher
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than those in fetal liver. So it is important to consider the risk of exposure to xenobiotics on fetal and neonatal
stage.

In conclusion, the activities of CYPs in fetuses and neonates of rats were very low, but they were induced by
CYP inducers and the environmental chemicals. The results indicated that the fetuses and neonates of rats had
the ability of inducing CYPs by xenobiotics and a part of the developmental changes of drug-metabolizing
enzymes would be induced by the xenobiotic chemicals.
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