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Effects of Chronic Alcohol Feeding and 2-Acetylaminofluorene Treatment
on Microsomal Cytochrome P-450 and Glutathione Dependent
Enzymes Activities in Rat Liver

Ok-Heui Choi, Hye-Jin Yoon and jung-Hee Kim'

Depst. of Nutrition, Seoul Women' s University, Seoul 139-774, Korea

Abstract

This study was done to investigate the effects of chronic ethanol feeding on hepatic microsomal cytochrome
system, [ipid peroxidation and peroxide metabolizing enzyme activities in 2-acetylaminofluorene (2-AAF) treat-
ed rats. Male Sprague-Dawley rats, weighing 120~125g, were pair-fed liguid diets containing 35% of total calories
either as ethanol or isocaloric carbohydrates for 6 weeks, After 4 weeks of experimental diet feeding, 2-AAF

(100mg/ kg body weight) was injected twice a week intraperitonealiy.

Body weight and percent liver weight

per body weight were significantly changed by ethanol feeding. Hepatic microsomal lipid peroxide value and
the activities of glutathione (GSH) peroxidase and GSH reductase were not changed by either ethanol or 2-AAF
treatment. However the analysis of cytochrome systems showed that both ethanol and 2-AAF increased cyto-
chrome P-450 and bs contents although cytochrome P-450 content was more affected by 2-AAF while cyto-
chrome bs content by ethanol. Cytosolic GSH S-transferase activity, which is often elevated during chemical
carcinogenesis, also significantly increased by either ethanol feeding or 2-AAF treatment. Overal values for the
cytochrome contents and GSH S-transferase activities were highest in 2-AAF treated rats fed ethanol. These
results might support the hypothesis that the increase in liver cancer risk associated with chronic ethanol con-
sumption might be due fo, at least in part, enhancement of carcinogen bioactivation by ethanof.

Key words : ethanol, 2-AAF, cytochrome P-450, glutathione-dependent enzymes
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Tabie 1. Composmon of liguid diet (g/L, 1000kcal)

\Group Liguid diet
Ingredient Control Ethanot
Casein 27.4 41.4
0L -Methignine 0.8 03
Corn oil 17.0 17.0
Drextrin 1659.1 80.7
Ethanol - 49.3
Salt mixture" 12,7 12.7
Vitamin mixture” 1.0 1.0
Xanthan gum 2.5 2.5
Total 2435 204.4

'(()mpoynon of sail mwlure @,/L 1000kraI) Calcium Jactate
5g, NaCt 1.02g, KC1 1.09g, KHaPO4 1.85g, NaH:POs 1.38g,
CuSCa » SHJO 0'048: Kl 0.008g, Ferric citrate 0.2%g, Mg50s
- TH2O 1.044g, MnSO4 - 4H20) 0.15g, Zinc carbonate 0.06g,
MNarSeCr 0.0001g, CrSGan - 12H20 0.005g

Nitamin mixture (mg/L of diet, 1000%cal) : Thiamin hydrochio-
ricle 1.5mpg, Ribofiavin 1.5mg, Pyridoxine hydrochioride 1.75
mg, Calcium pantothenate Smg, Niacin 7.5mg, Choline chloride
250mg, p-aminobenzoic acid 12,5mg, Biotin 0.05 mg, Inosito!
25mg, Menadione 0.5mg, Vit. Bz 1.75mg, Folic acid ©.5my,
Vitamin A retinyl acetate (150U /mg)-3.68mg, Ergocalciferol
0.17mg, a-tocopherol {1981U/g)-260mg, Ascorbic acid 10mg
and dextrose to make 1g
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Fig. 1. Experimental design.
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Tabie 3. Effect of chronic alcohol feeding and 2-AAF treat-
ment on the hepatic microsomal lipid peroxide values

Tabie 2, Fifects of chronlc alcohol feedmb and 2 AAF treatment on body we:ght and hver welght in rats”

Group Body wemhi {0)
Control (C) 22577+ 4,65
Control- AAF{CA} 22725+ 4620
Ethanol (E) 175.402 9.1
Ethanoi-AAF (EA)

161 00+]O45

Walues are mean+£S.E. {n=8)

in rats®
Cr TBA value
ouk (nmol MDA/ min/ mg protein)
Caonteol (T4 0.014£0.001™
Control-AAF (CA} 0.012+0.002
Ethanol (E) 0.014:£0.004
Ethanol-AAF (EA) 0.018+£0.005
"Values are mean+5.E, (n=5)
**Not significant
Liver wergh'i {g) LW}"BW
9.40+0.20° 4.11 0,04
9.00+0.35" 3972000
10.64+0.63" 6.06+0.44"

10 85+088‘ 6,.80+£0.31"°

*Means with the same superscripts within a column are not significantly different at p<0.05 hy LSD test. By two-way ANOVA,
cthanol effect for body weight, liver weight and liver weight per body weight was significant at p<0.0001, 0.0082 and 0.0001,

respectively
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Table 4. Eifects of chronic alcohof feeding and 2-AAF treatment on the hepatic cytosolic glutathione peroxidase, glutathione

reductase and glutathione S-transferase activities in rats?

Glutathione peroxidase

Glutathione reductase

Glutathione S-transferase

Grol
uF — {nmol NADPH oxidized /min/mg protein) --— (nmol CONB conjugated / min/mg protein)
Control (C) 233 A7 26,37 41.35%1.58" 328.02+20.83"
Controf-AAF (CAJ 196.07+ 7.25 46.57+£4.10 452.65+53.18"
Ethano! (E) 2069011102 47.991.95 4719.58+37.9C
Ethanol-AAF {EA) 205171714 45.4247.55 581.81+75. 2/'

"Values are mean=+5.E. (n=5}

“hMeans with the sarme superscripts within a column are not significantly different at p</0.05 by LSD test. By two-way ANOVA, etha-
no! effect and 2-AAF efiect for glutathione $-transierase were significant at p<0.0377 and p<<0.0101, respectively

“Not significant
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Table 5. Effects of chronic alcohol feeding and 2-AAF treat-
ment on cytechrome P-350 contents and cytoch-
rome bs in rat liver microsome”

Cylochrome P-450 Cytochrome bs

Group {nmol /mg protein)  nmol/ mg protein
Control{C) 0.71+0.03" 0.42+0.02¢
Control-AAF (CA) 1.09+0.24 0.48+0.01°
Fthanol (E) 0.87.:0.08" 0.60=0.05*

0.73+0.11"

Ethanol-AAF (EA) T.87+£0.48"

“Yajues are Mean=5.E,{n=5}

abpteans with the same superscripts within a column are not signi-
ficantly different at p<C0.05 by LSD tast. By two-way ANOVA,
2-AAF effect for cytochrome P-450 and ethanol effect for cyto-
chreme b5 were significant at p< (L0232 and p<0.0028, res-
pectively
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