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Mechanistic Insights into Chemopreventive Effects of Phenethyl Isothiocyanate in 
N-Nitrosobis(2-oxopropy1)amine-treated Hamsters 
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The influence of phenethyl isothiocyanate (PEITC) on cell kinetics in the target organs of N-nitroso- 
bis(2-oxopropy1)amine (BOP) tumorigenicity and on xenohiotic-metabolizing enzymes was investi- 
gated in hamsters. Female 5-week-old Syrian hamsters were given a single S.C. dose of 0,20 or 50 mg/ 
kg of BOP 2 b after receiving PEITC by gavage at a dose of 0, 100 or 250 pmol/animal (0, 16.3 or 
40.8 mg/animal). Six and 22 h after the BOP administration, hamsters were killed and tissues were 
sampled. Proliferating cell nuclear antigen immunohistochemistry demonstrated significant reduction 
(P<O.O5-0.001) by PEITC of the labeling indices in the pancreatic acini and ducts, hronchioles, and 
renal tubules of the BOP-treated animals in a dose-dependent manner. In the lungs, the PEITC 
pretreatment significantly (P< 0.001) reduced the 06-methyldeoxygnanosine levels as compared to the 
BOP-alone value. Immnnoblot analysis of liver cytocbrome P450 isoenzymes showed CYP 2B1 to be 
mainly involved in the metabolic activation of BOP. PEITC significantly (P<0.05) inhibited the 
induction of several isoenzymes, including CYP 2B1, while lowering the hepatic glutathione S- 
transferase activity as well as glutathione levels, regardless of BOP administration. Our results thus 
suggest that PEITC exerts its chemopreventive activity against BOP initiation of carcinogenesis in 
hamsters by decreasing cell turnover and DNA methylation in the target organs, and by influencing 
hepatic xenobiotic-metabolizing phase I enzymes, although the relationship, if any, of the latter with 
the former events remains to be investigated. 
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PEITC, a natural constituent of cruciferous vegeta- 
bles, has been extensively investigated as a chemopreven- 
tive agent in rats and mice.'-" It inhibits chemically 
induced lung, mammary gland, forestomach and esopha- 
gus tumorigenesis," and we have recently shown dra- 
matic decreases in lung and pancreatic carcinogenesis in 
hamsters receiving PEITC concurrently with BOP?) The 
analogue 3-phenylpropyl isothiocyanate also inhibits lung 
tumor development.") The principal underlying mecha- 
nism appears to he related to its ability to lower D N A  
alkylation by chemical carcinogens such as N N K  in rats 
and mice.'.'.") It bas been hypothesized that such a 
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decrease in D N A  adduct formation by PEITC is a conse- 
quence of modulation of xenobiotic metabolism by phase 
I and phase I1 enzymes.'2-'s' 

BOP has been shown to induce lung, pancreatic, liver 
and kidney tumors in Syrian hamsters,l6) and this animal 
model has been extensively used to assess the modifying 
effects of chemicals on pancreatic carcin~genicity,'"'~) 
based on the histological and biological similarities he- 
tween human and BOP-induced hamster pancreatic 
tumors.16) The hamster is also well documented as being 
suitable for examining the effects of carcinogenic sub- 
stances which target the respiratory tract?') D N A  alkyla- 
tion is speculated to be an initiation-associated event in 
BOP tumorigenesis, because 06- and 7-alkyl gnauines are 
produced in the target Evidence has also 
been presented that division of cells during carcinogen 
exposure increases the likelihood of tumor initiation.2') 

The present short-term study was therefore conducted 
to investigate the effects of PEITC on cell kinetics and 
D N A  methylation in Syrian hamsters, under similar cou- 
ditions to those used for initiation in our previous long- 
term b i ~ a s s a y . ~ ,  '') A n  investigation of metabolizing en- 
zymes was included to assess their contribution to chemo- 
preventive effects of PEITC during the initiation phase of 
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