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Effect of Common Bile Duct Ligation on The Liver Glutathione S-Transferase,
Glutathione Peroxidase and Glutathione Reductase
Activities in Ethanol Intoxicated Rats

Chun Sik Kwak, PhD; Eun Mee Park, MD; Kyo Cheol Mun, MD; You Hee Kim, MD

Department of Biochemistry, Keimyung University

School of Medicine, Taegu. Koreo

This study was made to see the effect of common bile duct ligation on liver glutathione S-transferase
(GST), glutathione peroxidase (GSH-Px) and glutathione reductase (GR) activities in rats suffereing from acute
and chronic intoxication of ethanol.

For chronic intoxication of ethanol, the rats were fed 5% (v/v) ethanol instead of water for 60 days. Common
hile duct of the same group of rats were ligated with ethanol constantly being fed. The rats were then killed
on the 1st, 2nd, 3rd, 7th and 14th days of the procedure to measure the cytosolic, mitochondrial and microsomal
GST, and cytosolic GSH-Px activities of the liver. The liver GR activities were also measured.

For acute intoxication of ethanol, 4¢ of ethanol were administered orally per kg of body weight as a single
dose. The rats were killed at the 1.5th and 24th hours of the procedure for study. On the 14th day following
common bile duct ligation, the rats were acutely intoxicated with ethanol to be killed at the 1.5th and 24th
hours for mesuring the activities of the above enzyme.

The rats liver cytosolic and microsomal GST activities showed slight increase in chronically ethanol intoxica-
ted group but the mitochondrial GST activities did not increase in this group. The rats liver cytosolic, mitochon-
drial and microsomal GST activities showed no significant changes in acutely ethanol intoxicated groups.
In terms of rats liver GR and liver cytosolic GSH-Px activities, no significant changes were shown in either
chronically ethanol intoxicated groups or acutely ethanol intoxicated groups.

The groups that received common bile duct (CBD) ligation after being chronically intoxicated with ethanol
showed considerable decrease in the liver cytosolic GST activities. However, the activities showed a less
degree than groups of CBD ligation.

The liver mitochondrial GST activities of the CBD ligation groups showed slight decrease at the 14th day

of the ligation. But the activities of the groups with the ligation after chronic ethanol intoxication showed
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significant decrease at the 2nd, 3rd, 7th and 14th days following the operation.

The liver microsomal GST activities of the CBD ligation groups showed remarkable increase at the 7th

and 14th days of the ligation. But the activities showed no significant increase in the groups with the ligation

following the chronic ethanol intoxication.

The groups that received CBD ligation after being chronically intoxicated with ethanol showed considerable

increase at the 2nd, 3rd, 7th and 14th days following the operation in the liver GR activiites. On the other

hand, the liver cytosolic GSH-Px activities showed significant increase at the 14th days after the ligation.

However, the activities showed a far less degree on the same time points than the groups only with the

CBD ligation.

At the 1.5th and 24th hours following the acute intoxication with ethanol which was done after 14 days

of the CBD ligation, the rats showed less remarkable decrease in the liver cytosolic GST and GSH-Px activities

than the group only with the 14th day following CBD ligation. The liver microsomal GST and liver GR activites,

however, showed considerable increase at the 1.5th and the 24th hours following the acute intoxication with

ethanol which was done after 14 days of the CBD ligation. But the activities showed a less degree than

group with the 14th day following CBD ligation.

At the 1.5th and 24th followng the acute intoxication with ethanol which was done after 14 days of the

CBD ligation, the liver mitochondrial GST activity decreased significantly, and the same was seen in the

group with the 14th day following CBD ligation.
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Table 1. Effect of common bile duct ligation on liver cytosolic glutathione S-transferase (GST) activities in chronic

ethanol intoxicated rats

GST activities

Day(s) (n mol ¢ ()njugdtod dinitrochlorobenzene mg protein ! min'l)
following B — e — e
operation (Normal: 169.5+26.4, Ethanol; 202.4-+275)
Sham LBI)[ I (hdﬂ(\l + Sham Ethanol+ CBDL

1 170.2+26.8 162.5+28.2 207.6+324 152.4+28.4°

2 169.3+27.4 146.5+30.1 237.0+36.7" 156.4+30.6°

3 171.1+278 7.2+19.8 241.2+33.8" 184.2+38.2

7 170.5+26.4 72.6+16.6' 261.9+40.1" 198.0+36.54

14 lh‘)éH 272 59.6+17.4° 292.3+38.6' 146. 4+2/ 9

Al values are expressed as mezm%bD with b rats in each group.

Animal groups are described in Fig. 1.
ap<00

5 vs, Sham, bip<0.01 vs. Sham, ¢;p<0.001 vs. Sham, d;p<0.05 vs. Ethanol+ Sham, e;p<0.01 vs. Ethanol

+ Sham, {:p<0.001 vs. Ethanol + Sham, 1:p<0.001 vs. CBDL

Table 2. Effect of common bile duct ligation on liver mitochondrial glutathione S-transferase (GST) activities

in chronic ethanol intoxicated rats

GST activities

Dav(s) {(n mol conjugated dinitrochlorobenzene mg protein’ min™)
following . e
operation (Normal; 12.8+3.8, Ethanol; 13.6+4.1)
Sham CBDL Ethanol+ Sham Ethanol+CBDL

1 136+45 13.9+5.8 13.3+3.8 12.8+3.6

2 13.4+4.6 13.6+6.1 13.8+3.6 9.1+2.9¢

3 13.9+4.1 13.7+4.2 13.6+3.7 9.0+2.6"

7 13.2+3.9 12.4+4.8 13.9+3.1 9.6+2.7"

14 12.9+4.0 81+29 152+48 9.2+3.1"

All values are expressed as mean+SD with 5 rats in each group.

Animal groups are described in Fig. 1
d;p<0.05 vs. Ethanol + Sham
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Table 3. Effect of common bile duct ligation on liver microsomal glutathione S-transferase (GST) activities in

chronic

ethanol intoxicated rats

GST activities

Day(s) (n mol conjugated dinitrochlorobenzene mg protein! min')
following
operation (Normal; 17.2+4.5, Ethanol; 21.8+4.4)
Sham CBDL Ethanol+ Sham Ethanol + CBDL
1 176+4.1 18.3+5.7 226+4.8 20.2+3.6
2 174444 19.0+6.0 22.3+4.6 223+4.4
3 17.0+4.7 204+54 21.2+54 214+4.7
7 16.9+50 318+53" 21.1+53 23.4+5.2
14 17. 1 +4.7 32.6+6.9" 225+4.2 242+42

All values are expressed as mean+SD with 5 rats in each group.
Animal groups are described in Fig. 1

b;p<0.01 vs. Sham

Table 4. Effect of common bile duct ligation on liver cytosolic, mitochondrial and microsomal glutathione S-transfe-
rase (GST) activities in acute ethanol intoxicated rats

GST activities

(n mol conjugated dinitrochlorobenzene mg protein” min™)
Normal CBDL Ethanol Ethanol 1.5hrs Ethanol Ethanol 24hrs
l4days 1.5hrs +CBDL 24hrs +CBDL
(Cytosol)
169.5+26.4 59.6+17.8 176.3+28.5 88.5+20.2' 168.5+21.7 74.6+226'*
{(Mitochondria)
128+ 38 81+ 29 139+ 36 85+ 31" 142+ 35 77+ 4.3
(Microsomes)
172+ 45 326+ 69* 17.7+ 4.8 269+ 7.1 189+ 4.3 256+ 5.8

All values are expressed as mean+SD with 5 rats in each group.

Animal groups are described in Fig. 1
1ip<0.05 vs. Normal, k;p<0.01 vs. Normal, 1;p<0.001 vs. Normal, n;p<0.05 vs. Ethanol 1.5hrs, p;p<0.01 vs. Ethanol
1.5hrs, q;p<0.05 vs. Ethanol 24hrs, sip<0.001 vs, Ethanol 24hrs. u;p<0.05 vs. CBDL 14days
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Table 5. Effect of common bile duct ligation on liver glutathione reductase (GR) activities in chronic ethanol
intoxicated rats

GR activities

Day(s) (n mol NADPH oxidized mg pr()ten protein! min")
following — e -
operation (Normal: 885+ 146, Ethanol; 826+ 148)
Sham CBDL Ethanol+ Sham Ethanol+ CBDL
1 896+ 162 1.032+152 828-+151 864+163
2 890+ 153 1.262+178" 826+ 146 1.055+177
: 887+158 1,346+ 189" 819+142 1,072+ 154"
7 884 +149 1,408+ 183" 821+ 140 1,097+ 169"
14 286+ 147 1.0 62+191‘ 830+ 147 966+ 150’

All values are expressed as mean:tSD with 5 rats in each group.
Animal groups are described in Fig. 1
h;p<0.01 vs. Sham, ¢;p<0.001 vs. Sham, d;p<0.05 vs. Ethanol+ Sham, g;p<0.05 vs. CBDL, 1;,p<0.001 vs. CBDL
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Table 6. Effect of common bile duct ligation on liver glutathione reductase (GR) activities in acute ethanol intoxica-

ted rats
GR activities
(n mol NADPH oxidized mg protein' min)
Normal CBDL Ethanol Ethano! 1.5hrs Ethanol Ethanol 24hrs
14davs 1.5hrs +CBDL 24hrs +CBDL
885+ 146 1,562+ 191 788+ 152 1,197 £1720 843+158 1,206 +166"

All values are expressed as mean+SD with 5 rats in each group.

Animal groups are described in Fig. 1.

§:p<0.05 vs. Normal, 1;p<0.001 vs. Normal, 0;p<0.001 vs. Ethanol 1.5hrs, r;p<0.01 vs. Ethanol 24hrs, u;p<0.05
vs. CBDL 1l4days

Table 7. Effect of common bile duct ligation on liver cytosolic glutathione peroxidase (GSH-Px) in chronic ethanol
intoxicated rats

GSH-Px activities

Day(s) (n mol NADPH oxidized mg proten protein' min')
following .
operation (Normal; 14.2+2.5, Ethanol; 15.1+26)
Sham CBI)I Ethanol + Sham Ethanol+CBDL
1 152.+2.5 14.8+2.7 15.0+25 16.2+3.1
2 15.0+2.9 15.3+2.5 16.3+2.9 15.7+2.7
3 14.9+24 13.8+29 15.9+2.8 148+24
7 146+2.7 11.3+2.1 157+24 121426
14 14.5+23 84+3.2° 16.1+3.0 9.642.9¢

All values are expressed as mean+SD with 5 rats in each group.
Animal groups are described in Fig. 1.
b:p<0.01 vs. Sham, e;p<0.01 vs. Ethanol+ Sham

Table 8. Effect of common bile duct ligation on liver cytosolic glutathione peroxidase (GSH-Px) in acute ethanol
intoxicated rats
GSH-Px activities
(n mol NADPH oxidized mg protein’' min™!)

Normal CBDL Ethanol Ethanol 1.5hrs Ethanol Ethanol 24hrs
l4days 1.5hrs +CBDL 24hrs +CBDL
14.2+25 84+32 14.8+2.8 10.3+2.77 15.3+3.4 10.6+2.9¢

All values are expressed as mean+SD with 5 rats in each group.
Animal groups are described in Fig. 1.
1;p<0.05 vs. Normal, n:p<0.05 vs. Ethanol 1.5hrs, qip<0.05 vs. Ethanol 24hrs
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