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Effect of Carbon Tetrachloride Administration on the
Serum and Liver Xanthine Oxidase Activity in
Ethanol-Pretreated Rats

Chong-Guk Yoon', Byung-Ryul Kim* and Sang-1l Lee**
Department of Public Health, College of Natural Science,
Ketmyung University, Taegu 704-701, Korea
*Institute of Health & Environmeni Taegu City
**Department of Food & Nutrition, Keimyung Junior College

ABSTRACT

In the present study, the comparison of liver damage in carbon tetrachloride (CCl))-treated rats
with that those pretreated with ethanol and an effect of liver injury on the serum and liver xanthine
oxidase (XOD) activity were evaluated. The increasing rate of liver weight per body wt., the levels
of serum alanine aminotransferase, and the decreasing rate of hepatic glucose-6-phosphatase activity
and the protein contents in the liver cell were higher in carbon tetrachloride-treated animals pre-
treated with ethanol than the carbon tetrachloride-treated group. Especially, the histopathological
findings also showed more severe liver damage in the ethanol-pretreated rats than the rats treated
with carbon tetrachlonde only. In such a experimental condition the xanthine oxidase activity
of serum and liver both of carbon tetrachloride-treated rats and those pretreated with ethanol
were higher than that of ecach control group. And the increasing rate of xanthine oxidase enzyme
activity to the control group was higher in carbon tetrachloride-treated group pretreated with
ethanol than those treated with CCly. In addition, the heptic uricase activity and the serum levels
of uric acid were more increased in carbon tetrachloride-treated group pretreated with ethanol
than those in the CCli-treated rats. On the other hand, there were no statistical differences in
hepatic catalase and glutathione S-transferase activities bhetween the CCl-treated rats and those
pretreated with ethanol. In conclusion, it is assumed that the more severe liver damage in ethanol
pretreated rats would he due to oxygen free radical produced by the xanthine oxidase system.

Keywords : Carbon tetrachloride (CClLy), ethanol, xanthine oxidase (XO)
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Table 1. Changes of ethanol and CCl, treatment on the liver weight, hepatic protein content in rats

Protein®
Treatment Liver weight!
Mitochondria Cytosol Microsomal
Control 3.10+ 0.08 64.15+ 3.05 126.58+ 3.27 79.724 374
CCl, 4.00% (.16%** 57.20+ 5.10 97.75% 5.04*** 4943+ 5.83**
EtOH 3.28+0.08 61.82+ 3.01 109.58+ 7.11 67.79+ 4.37
EtOH--CCl, 4.44 % (). 11+pxacxd 4712+ 2.41%% 87.17 1 369+ 45.014 2.42%%Has

The assay procedure was described in the experimental methods.

Values are meant SE. of 6 rats.
*Significantly different from control.
b Significantly different from CCl,.
“Significantly different from ethanol.
*p<0.05, **p<0.01, **p<0.001.

Y% of body weight, “mg/g-wet liver.

Table 2. Effect of ethanol and CCl, treatment on the
liver microsomal G-6-Pase and serum ALT
Activities in rats

G-6-Pase ALT
Treatment (nmoles Pi/mg (Karmen unit/
protein/min) m/ of serum)
Control 8.58+ (.63 318+ 16
CCl, 2,787 ().54*+* 245.0+F 19.2%%*
EtOH 14,257 ().56*** 4201+ 1.5%*%
EtOH+ CCly 0984 (.17%**kuxbiokn |57 54 04 gadori b

The assay procedure was described in the experi-
mental methods.

Values are meant SE. of 6 rats.

*Significantly different from control.

"Significartly different from CCl,.

“Significantly different from ethanol.

*p<0.05, ***p<0.001.
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Fig. 1. Photomicrographs of hepatic tissue in rat (Hematoxylin and eosin stain, X100).

A. Liver section from control rat. The liver structure is essentially normal. C; central vein, P; portal
triad.

B. Liver section from rat treated with CCl,. Necrosis is apparently showed with the numerous vacuole
in the centrolobular portion.

C. Liver section from rat treated with ethanol. Hepatic tissue is similar to control rat.

D. Liver section from rat pretreated with ethanol and CCl,. Centrolobular necrosis is more progressed
than only CCl, treated rat.
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Fig. 2. Electron micrographs of hepatic tissue in rat (Uranyl acetate and lead citrate stain, % 10,000).
A. Portion of hepatocytes from control rat. Mitochondria (M), Rough endoplasmic reticulum (RER),
and bile canaliculi (BC) are preserved in the cell.
B. Portion of hepatocytes from rat treated with CCl,. Larger lipid droplet (L), and proliferated smooth
endoplasmic reticulum (SER) are showed. Free ribosomes (FR) are showed in the breakdown portion

o. RER (arrow).

C. Portion of hepatocytes from rat treated with ethanol. Several lipid droplet (L) are showed in the

cytoplasm.

D. Portion of hepatocytes from rat treated with ethanol and CCl. Nucleus (N) occurred karyolysis

in necrotic cell,
lets (1) are showed in the cytoplasm.

Table 3. Effect of dialysis on the hepatic and serum
xanthine oxidase (XOD) activities in ethanol
and CCli-treated rats

Liver Serum

Treatment (nmoles uric acid/ | (umoles uric

mg protein/min) acid/{/min)

Control 257+0.13 2648+ 1.31

43.86+ 3.93*%
19.53+ 1.86*
43,18+ 3.00%**

CCl, 350 0.19%
EtOH 3.22+4 0.13**
EtOH+ CCl, 3.90+ 017+

The assay procedure was described in the experi-
mental methods and dialysis against sucrose (0.25 M)
at 4C for 24 hrs.

Values are mean+ S.E. of 6 rats,

“Significantly different from control.

"Significantly different from ethanol.

*p<0.05, **p<0.01, ***p<0.001.

g Ao G218 &rki vhelulgdriTable 3).
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Table 4. Effect of ethanol and CCl, treatment on the
liver free radical scavenging system (mito-
chondrial catalase and cytosolic GST activi-
ties) in rats

Treatment Catalase! GST*
Control 185.85+ 6.03 392.08% 16.00

CCly 178.26+ 6.03 30297+ 9.46%**
EtOH 171.10+ 2.58 460.02+ 32.00
EtOH+ CCly| 18041+ 2.15 269.70+ 13.80**axk*b

The assay procedure was described in the experi-
mental methods.

Values are meant S.E. of 6 rats.

*Significantly different from control.

"Significantly different from ethanol.

**p<0.01, **p<0.001.

'nmoles H,0, reduced/mg protein/min.

‘nmoles #/mg protein/min.

# : Conjugated glutathione. 2,4-dinitrobenzene.

Effect of ethanol and CCL, treatment on
the liver alcohol dehydrogenase (ADH) ac-
tivities in rats

Table 5.

ADH
Treatment
(nmoles NADH/mg protein/min)
Control 1.404+ 0.048
CCly 1.359+ 0.112
EtOH 1.736% 0.136*
EtOH+ CCl, 1.253 £ 0.173

The assay procedure was described in the experi-
mental methods.

Values are meant SE. of 6 rats.

*Significantly different from control (p<0.05).
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Fig. 3. Effect of NADH on the liver xanthine oxidase

activities in vitro. The assay procedure was
described in the experimental methods. Va-
lues are means for 3 separate experiments.

Table 6. Effect of ethanol and CCl; treatment on the
serum levels of uric acid and liver uricase
activities in rats

Treatment Uric acid (mg/dl) Uricase'

Control 1.37£ 0.08 13.26+ 1.07
CCl, 1.70+ 0.11* 13.84+ 1.96
EtOH 1.64% 0.11 1441+ 2.14
EtOH + CCl, 2,15+ (. 12%**axbxc | 1787+ 1.87

The assay procedure was described in the experi-
mental methods.

Values are meant S.E. of 6 rats.

*Significantly different from control.

"Significantly different from CCl,.

“Significantly different from ethanol.

*p<0.05, ***p<0.001.

"'nmoles uric acid reduced/min/mg of protein.
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