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Abstract

This study was done to investigate effects of r-irradiated beef feeding on the formation of gluta—
thione S—transferase placental form positive(GST-P") foci, lipid peroxidation, cytochrome P450 system
and microsomal glucose 6—phosphate activity in diethylnitrosamine(DEN)-initiated rat hepatocarci—
nogenesis. Weaning Sprague—Dawley male rats were fed the diet containing 7 -irradiatied ground beef
at the dose of 0, 3, 5kGy as a 20% of protein source for 8 weeks. One week after feeding, rats were
intraperitoneally injected twice with a dose of DEN(50mg/kg BW). As a promoter, 0.05% phenobarbital
was fed in drinking water from one week after DEN treatment until the end of experiment. At the
end of 8th week, rats were sacrificed and hepatic GST-P" foci, microsomal malondialdehyde(MDA)
and conjugated diene contents were determined. In addition, cytochrome P450 content and the activities
of NADPH cytochrome P450 reductase and glucose-6-phosphatase were also measured. There was
no significant effect by gamma irradiation on microsomal MDA content, conjugated diene, cytochrome
P450 content and activities of NADPH cytochrome P450 reductase and glucose-6-phosphatase. However
with DEN treatment, microsomal MDA content and conjugated diene contents were significantly
changed. Cytochrome P450 content was also significantly increased while microsomal glucose-6-
phophatase activity was significantly decreased with DEN treatment. However activity of NADPH
cytochrome P450 reductase was not affected. An interesting finding in this study was that the number
and area of hepatic GST-P" foci of the rats fed gamma irradiated beef were significantly(p<0.05)
lower than those of the control. Such a lowering effect on GST-P" foci formation was highest at
the dose of 3kGy than others. Overall results suggest that the consumption of low dose of gamma
irradiated beef does not affect the formation of lipid peroxide, cytochrome P450 system and membrane
stability.
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Table 1. Diet composition

Ingredient Amount (%)
Corn starch 63.2
Cellulose 5.0
Beef protein 20.0
DL-methionine 0.3
Corn oil 2.0
Salt mixture 35
Vitamin mixture” 1.0
Vitamin E 0.015
BHT 0.01

YVitamin mixture was purchased from Oriental yeast in
Japan.
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Fig. 1. Experimental design.
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Fig. 2. Growth curve of rats fed 7y-irradiated beef.
C=No irradiation, 3I=3KGray irradiation, 5I=6KGray
irradiation
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Fig. 3. Effect of 7y -irradiated beef feeding on hepatic
GST-P" foci number and area in rats treated::
with DEN
C=No 1rrad1at10n 31=3KGray irradiation, 5I=5KGray
irradiation.

Means with different letter are significantly different
at p<0.05 by Duncan’s muitiple range test.
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Table 2. Effect of 7 —irradiated beef feeding on hepatic
microsomal malondialdehyde and conjugated
diene contents in rats treated with DEN

Malondialdehyde = Conjugated diene
Group" (nmoles MDA/ (optical density/
mg protein) mg lipid)

C 0.28+0.09°™ 1.44+0.12*Y
C-DEN 066%0.12 1.05£0.21%
31 0.34£0.11 1.06+0.18°
3I-DEN 0.60£0.10 064%0.19°
51 0.16+0.09 1.45%0.11°
51-DEN 0.69%0.15 061£0.10°

YC=No irradiation, 3I=3kGy irradiation, 5I=5kGy irradiation

?Values are means*SE.

INS=not significant

“Means with different superscripts within a column are
significantly different at p<0.05. By two-way ANOVA,
DEN treatment effects for MDA and conjugated diene
were significant at p<0.021 and p<0.0003, respectively.
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Table 3. Effect of y —irradiated beef feeding on hepatic microsomal cytochrome P450 content and activities of NADPH-
cytochrome P450 reductase and glucose 6-phosphotase in rats treated with DEN

Glucose 6-phosphotase activity

cytochrome P450 content NADPH-cytochrome P450 reductase activity

1) : :
Group (nmoles/mg protein) (nmole DCIP reduced/mg protein/min) (I?S; ?;ieiil}?;gagﬁtg;(}ﬂff

C 0.52£0.047 117£14™ 180.6£20.9*
C-DEN 1.2240,05* 125+14 - 136.2%14.1%

31 0.59%0.04° 117+1.0 1775+13.2"
3I-DEN 1.18+0.08° 121038 134.8+134™

51 0.56+0.05° 14.0+1.2 165.0%14.6™
5I-DEN 1.05+0.05° 134109 131.8+12.0°

YC=No irradiation, 31=3kGy irradiation, 5I=5kGy irradiation

“Values are mean*SE.

YMeans with different superscripts within a column are significantly different at p<0.05. By two- way ANOVA, DEN
treatment effects for cytochrome P450 content and glucose 6-phosphatase activity were significant at p<0.001 and p<

0.0037, respectively.
“NS=not significant
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