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Abstract

The effects of phenethyl isothiccyanate(PEITC) on xenobiotic metabolizing enzymes and cell kinetics in
the target organs for N-nitrosobis(2-oxopropyl)amine(BOP)-tumorigenicity were investigated in female
SyTtian golden hamsters in order to gain the mechanistic insighls into the chemopreventive action of PEITC
against BOP-initiated lung and pancreatic carcinogenesis in hamsters. Hamsters were given BOP subcuteneo—
usly({s.c.) and/or PEITC by gavage 2h prior to the BOP treatment. Eight and 24h after the PEITC administration,
animals were sacrificed for analyzing P450 isoenzymes, glutathine(GSH), glutathione S—transferase(GST) and
cell kinetics. The PEITC pretreatment significantly reduced the hepatic P450 iscenzyme levels such as
CYP2B1 and CYP1Al which were significantly increased by the BOP treatment. However, PEITC did not
affect the CYP levels in the pancreas and lung. Interestingly, the PEITC pretreatment rather lowered the
hepatic GS5T and GSH levels, regardless of BOP administration. Proliferating cell nuclear antigen(PCNA)-
labeling indices were dose-dependently decreased by PEITC in the pancreas acini and ducts, bronchioles,
amd renal tubules in which the cell replication was significantly affected by BOP. These results thus suggest
that PEITC exerts the chemopreventive effects in hamsters by influencing xenobiotic matabolizing phase

I enzymes in the liver and regulating cell kinetics in the target organs.
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INTRODUCTION

Phenethyl isothiocyanate(PEITC), a nabwral constituent
contained in cruciferous vegetahles, has heen extensively
investgated for its chemopreventive activity against
cancer in rats and mice(1). Recently, we have shown
that PEITC inhibits lung and panceatic tumorigenesis
in hamsters initiated with N-nitrosohis(2-oxopropyl}
amine(BOP)(2). Principle mechanisms wnderlying the
chemopreventive effects of PEITC are supposedly re-
lated to its ahility to attenuate DNA alkylation levels
induced by chemical carcinogens such as 4-(methy-
Initrosamino?-1-(3-pyridyl)-1-butanone{NNK)(1). It
has been hypothesized that the decreased levels of
DAN alkylation by PEITC are brought about partly
by influencing xenobictic metabolism phase 1 enzymes,
and partly by inducing phase I enzymes(1). In the
present. study, the influence of PEITC on metabolizing
enzymes and cell kinetics was Investigated in Syrian
golden hamsters given PEITC and/or BOP under the
similar condition to our previous long-term bioassays
(2.3} in order to elucidate the chemopreventive effects
of PEITC during the initiation phase of BOP-induced

carcinogertesis in hamsters,

MATERIALS AND METHODS

A total of 60 female Syrian golden hamsters(Japan
SLC, Inc., Shizucka, Japan} 5-weeks old with intial bo-
dy weights of approximately 80g were used in this ex-
periment. The animals were housed, five per palycar-
bonate cage, in an air—conditioned room at 23 =2°C and
60152 humidity under a daily cycle of alternating 12h
petiods of light and darkness. Oriental MEF(Criental
Yeast Co., Ltd, Tokyo, Japan) was used as the basal
diet. BOP was obtained from Nacalai Tesque(Kvoto, Ja-
pan). PEITC(purity>99%6) was purchased from Aldrich
Chemical Co.{Milwaukee, W1, U.S.A ). Hamsters were
given BOP(20mg/ke or S0mg/ke) s.c. and/or PEITC(100ug
or 250Ug/animal) by gavage 2h prior to the BOP treat-
ment. Fight and 24 hours after the PEITC administration,
animals were sacrified. Microsomal proteins were se—
parated by SDS/PAGE on 75% polyacryamide gels,
transferred to PVDF membranes and proved with
goat-rat CYP1A1, 2B1, 2E1, 3A2 and 4A] sera(Daiichi
Puare Chemical Co., Ltd., Tokyo). A rabbit peroxidase
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affinity purified antibedy to goat IgG(H -+ L) (BioMarkor
TMbm, Israel) was used as the secondary antibody. GST
activity was determined using 1-chloro—-2,4-dinitro-
henzene as a substrate. GSH levels were measured by
the reaction with o-phthaladehyde to form a flucres-
cent product that is activated at 350nm with an emis—
sion peak at 420nm. Cell proliferative activity was ex-
amined by immunohistochemistry for proliferating cell
nuclear antigen(PCNA). The results were statis-
tically evaluated by analysis of variance(ANOVA) and
the two-tailed Fisher's exact probability test.

RESULTS

The PEITC pretreatment significantly reduced the
hepatic P450 levels such as CYP2B1 and CYP1AL which
were gignificantly increased by the BOP treatment al-
though no remarkable induction of CYP 2E1, 3A2 or
4Alwas found in the BOP-treated groups(Fig. 1). PEITC
did not atfect the P450 isoenzyme lovels in the target
organs, pancreas and lung. GST activity was significantly
decreased(p<0.05) in each group treated with PEITC
and/or BOP as compared to the control value after 8
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Fig. 1. Hepatic P450 isoenzymes in hamsters treated
with PEITC and/or BOP after 8h.
P2350, PEITC 250pumol/animal; B0, BOP 50me/kg
*p<0.05 vs control #P<0.05 vs Ba)

hours. GSH levels were also significantly decreased(p<
(.05} by the PEITC administration as compared to the
BOP alone or non—treated groups after 8 hours although
such changes were almost recovered after 24 hours(Fig.
2). Thus, the PEITC pretreatment rather lowered the
hepatic GST and GSH levels, regardless of BOP ad-
ministration. PCNA~-labelling indices of the pancreatic
acini and ducts, bronchioles, and renal tubules are sum-
marized 1n Table 1 and Table 2. The percentages of
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Fig. 2. Hepatic GSH levels in hamsters treated with PEITC and/or BOP after 8h and 24h.
P100, PEITC 100kmol/animal: P250, PEITC 250umol/animal; B20, BOP 20me/kg; BS0, BOP 50mg/ke

*5<0.05 vs control #P<0.05 vs B20

Table 1. PCNA~-labelling indices(Mean+SD) : 8h after PEITC treatment

Organ” PEITC+ PEITC+ BOP BOP

(cells) BOP(ow)  BOP(ligh) (Tow) (high) PRITC Control
Pancreas(acinar cells) 0871022°  0671021* 1681034 1831042 1182065 1214032
Pancreas{duct cells) 1.38+0.04 0.95+0.58"* 356240 4232045 159173 1482061
Lung(bronchiolar cells) N99E065  0B4LO65™ 3.02F119 3041074 3.03+2.72 2044073
Liver(hile duct cells) 1.38+1.70 0574072 1.10+1.43 0.71 0,64 0.72+1.04 0.70£0.89
Kidney{tubule cells} 0322008 036E010%* 0952035 134026 076051 0,78 +0.10

YEach group consists of 5 animals

*Significantly different from the BOP(low) group{'p<0.05, *p<0.01)
*Significantly different from the BOP(high) group(*p<0.01, **p<0.001)
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Table 2. PCNA-labelling indices(MeantSD) : 24h after PEITC treatment

Organ” PEITC+ PEITCH+
{cells) BOP(low) BOP(high)
Pancreasiacinar cells) 0622035 057035
Pancreasiduct cells) 059060 1.75x1.43
Lung(hrenchiclar cells} 0.3120.28 0.77+£1.09*
Liver(bile duct cells) 1711820 9.45+9.82
Kidney(tubule cells) 0.09C000  021%0.19"

1) . .
Each group consists of 5 animals

BOP BOP

(iow) (high) PEITC Control
1.14+0.79 213058 DO E054 010009
232F+218 2.23+1.27 1.22+1.11 1190495
1.18+0.99 370112 2.66+3.58 254+1.13
157+141 1.75+097 602447 5681302
0.700.47 1.03£0.19 0.40+0.29 0.38+0.21

*Significantly dufferent from the BOPUow) group('p<0.05, “p<0.01)
*Significantly different from the BOPChigh) group(*p<0.0L, **p<0.001)

PCNA-positive cells were significantly decreased in
the BOP/PEITC group as compared to the BOP alone
case in a dose-dependent manner.

DISCUSSION

These results thus suggtest that PEITC exerts che-
mopreventive effects against BOP-induced carcino-
genesis in hamsters by influencing xenobiotic mata-
holizing phase [ enzymes in the liver and controlling
cell kinetics in the target organs. Regarding phase 1
enzymes, our data are in good agreement with previ-
ous results in rats, wice and hamster treated with NNK
{(4-6). As suggesed in studies using hamsters(D), a br-
oader spectrum of phase [ isoenzymes may be involved
in metabolic activation of carcinogenic nitrosamine in
hamsters. In the present study, PEITC consistently ex-
erted inhibitory effects on phase I enzymes, regardless
of activation by BOP. In contrast to phase 1 enzymes,
the influence of PEITC on GST and GSH was different
from the previous experiments using rats in which
PEITC induced phase I enzymes such as GST(7.8).
Species-specificity may be responsible for this phe-
normenon. Surprisingly, PEITC effectively inhihited cell
proliferative activities increzsed by BOP treatrent even
after 8h. It is hypothesized that cell replication in the
target organs was enhanced with BOP by stimulating
early response genes such as e-myc, c—fos and c-jun
(), Therefore, PEITC may have ability to regulate such
genes. Further studies to elucidate these points and
the elfects of PEITC on DNA methylation in hamsters
as an endpoint could warrant our results.
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