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Effects of y-Irradiated Pork Feeding on Preneoplastic Hepatic Lesion,
Cytochrome P450 System and Microsome Glucose 6-Phosphatase Activity
in Rat Hepatocarcinogenesis*
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ABSTRACT

This study was done to investigate effects of y-irradiated pork feeding on the formation of glutathione S-transferase placental form
positive (GST-P*) foci, lipid peroxidation, cytochrome P450 system and microsomal glucose 6-phosphatase activity in
diethylnitrosamine (DEN)-initiated rat hepatocarcinogenesis. Weaning Sprague-Dawley male rats were fed the diet containing y-
irradiated ground pork at the dose of 0, 3, 10, 30 kGy as a 20% of protein source for 8 weeks. One week after feeding, rats were
intraperitoneally injected twice with a dose of DEN (50 mg/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 showed a
increasing tendency. Cytochrome P450 content was also significantly increased while microsomal glucose 6-phophatase activity was
significantly decreased with DEN treatment. However the 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 rats fed gamma irradiated pork were tended
to be decreased by high dose of irradiation, but were not significantly different. These results might imply that the consumption of
low dose of gamma irradiated pork does not affect the formation of hepatic GST-P* foci and lipid peroxide and membrane stability.
(Korean J Nutrition 35(6) : 643~649, 2002)
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Table 1. Diet composition
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Ingredient Amount (%)
Corn starch 68.2
Cellulose 5.0
Pork 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

Composition of salt mixture (AIN 76)
Composition of Vitamin mixture (Oriental yeast)
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Fig. 1. Experimental design.
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ml #71ske] £33 & 1087 SHIA. o]AE d&E
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(TEP)& AH&3led nmoles MDA produced/mg protein
o2 Akt

6. A20At ZAH X glucose-6-phosphatase FY: 5
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Fig. 2. Growth curve of rats fed y-irradiated pork.

Table 2. Effect of y-irradiated pork feeding on body weight and liv-
er weight of rats treated with DEN'

Group Body weight Liver weight ;‘;’dery vv\:/eelf;g:t{
N ® (® (%)

C (9 2120+ 245 54+07° 25+ 0.1°
C-DEN (11) 218.0 + 313 82+ 1.6 3.7 £ 0.3°
31 (9) 2254+ 194 58+ 06° 26+ 0.1°
31-DEN (11} 2339 + 19.7 85+ 1.0° 36 £ 0.3°
101 (9) 2268 + 125 57+ 05" 25+ 01"
101-DEN(11)  229.0 + 26.4 80+ 1.1° 35+ 02
301 (9 2296 + 20.2 59 + 0.8 25+ 0.2°
301-DEN(10)  233.3 + 37.5 87 + 1.6° 3.7 £+ 0.3°

C: not irradiation, 3I: 3 kGy irradiation, 10l: 10 kGy irradiation,
301: 30 kGy irradiation

'Values are mean + SD. Means with different superscripts within a
column are significantly different at p < 0.05. N: number of an-
imal, NS: not significant
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Table 3. Effect of y-irradiated pork feeding on hepatic microsomal
malondiadehyde and conjugated diene contents in rats treated with
DEN’

Group Malondialdehyde Conjugated diene
(nmoles MDA/mg protein) (optical density/mg lipid)
C 0.30 £ 0.11® 1.10 + 0.82%
C-DEN 0.30 + 0.11% 0.76 + 0.56
3l 0.27 + 0.10® 1.28 £ 1.31
31-DEN 032 + 0.14% 0.84 + 0.61
101 0.25 + 0.07° 1.10 + 0.79
101-DEN 0.27 + 0.09® 0.86 + 0.63
301 0.28 + 0.10® 1.07 £ 0.93
30I-DEN 0.36 £ 0.12° 0.79 £ 0.50

C: not irradiation, 3I: 3 kGy irradiation, 101: 10 kQGy irradiation,
301 30 kGy irradiation

'Values are mean + SD. Means with different superscripts within a
column are significantly different at p < 0.05. NS: not significant

450 reductased] BAEE FARF A3 cytochrome P-
450 e UAEA Fod o3 foFog Frlsidovt
WAL AR o3k &= glRla, NADPH-cytochrome
P-450 reductase= WAM AR IMEZ Fojof gk
FI7 JehA] grol HIARA ZAF H37)E o] &3 A

F0 22 A3E el

Glucose 6-phosphatase (G6Pase)?] Z#ALE &A%
Az} °“"\1 WAL ZAL % 3= JEhA] fdgkovt
oM Rojo wel fo)FH o At A7 ol &
3 MPATV9) Aztel st (Table 4).
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3HE2] AAlo] FHEH A ¥A) 9o {5 A E A
815t G6Pasedt FEHALEAA o 9TFE F= AL
2 gefAa JYoh* ¥ @7 E DEN FAA o] G6Pase
BT} aste Ao Y} SgEA FojA] 7o)
SA43 kg Ad o] ZAashE Ao g Als

o|Ate]l A T3 W 3, 10 £= 30 kGy9 #vkd
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Table 4. Effect of y-irradiated pork feeding on hepatic microsomal cytochrome P-450 content, NADPH-cytochrome P-450 reductase and glu-

cose 6-phosphotase activity in rats treated with DEN’

Cytochrome P450 content

NADPH-cytochrome P-450

Glucose

reductase activity 6-phosphotase activity

Group (nmoles/img protein) (nmole DCII.J re(.iuced/mg (n.mole inorganic phophate
protein/min) liberated/mg protein/min)

C 0.82 + 0.18° 103.3 + 324™ 582.8 + 145.9°

C-DEN 1.71 + 0.42% 100.0 + 22.0 406.5 + 166.5™

30 0.85 + 0.38° 119.3 + 784 597.2 + 313.7%

31-DEN 1.80 + 0.37° 105.3 + 31.1 390.8 + 150.7%

10l 0.88 + 0.23° 90.1 + 39.5 568.8 + 129.4™

101-DEN 1.55 + 0.33° 98.5 + 31.8 401.2 % 149.3%

301 0.86 + 0.16° 96.1 + 60.2 622.3 + 250.1°

301-DEN 1.90 + 0.20° 113.4 + 385 3718 + 178.4°

C: not irradiation, 3!: 3 kGy irradiation, 10l: 10 kGy irradiation, 301: 30 kGy irradiation
alues are mean + SD. Means with different superscripts within a column are significantly different at p < 0.05. NS: not significant
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4) 2 FETALEA cytochrome P-450 &Heke wieb
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5) 2 ool X FQ A A9 glucose 6-phosphatase
o] GAEE A A b A 9% 53 YE
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