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Activities of Alcohol Metabolizing Enzymes in the Cholestatic Rat Liver
Chun Sik Kwak, PhD; You Hee Kim, MD; Kyo Cheol Mun, MD

Depariment of Biochemistry, Keimyung Univeristy
Scool of Medicine, Taegu, Korea

Changes in the activities ol the following alcohol metabolizing enzymes have been studied over
a period of forty two days after the ligation of common bile duct in rats: cytosolic alcohol
dehydrogenase (ADH), microsomal ethanol oxidizing system (MEOS) and catalase of cholestatic
liver. The activities of aldehyde dehydrogenase (ALDH) in the cytosolic, microsomal and mito-
chondrial fractions of cholestatic liver were also measured.

The effect of common dile duct ligation on the liver ADH, MEOS, catalase and ALDH activi-
ties in ethanol ingested rats were studied. The animals were given 5%(v/v) ethanol solution for
74 days and these were ligated of common bile duct at 2 weeks prior to killings.

The cytosolic ADH activities in the cholestatic liver decreased significantly between the seventh
and forty-second day after the ligation of common bile duct in rats. However, MEOS activities
in cholestatic liver showed a substantial increase from three days to forty two days after the
operation. The catalase activities in the cholestatic rat liver decreased significantly between third
and forty-second day after the operation.

The activities of cytosolic and microsomal ALDH in the cholestatic liver increased drastically
between the third and forty-second days after the operation, but the mitochondrial ALDH in the
cholestatic liver had a significant diminution from twenty eight days to forty two days after
the ligation of common bile duct.

The liver cytosolic ADH activities decreased in rats given ethanol with additional common bile
duct ligation treatment (ethanol 74 days-CBDL 2 weeks group). However, the activities showed a
far more degree than group of common bile duct ligation treatment at 2 weeks prior to killings
(CBDL 2 weeks group).

The liver MEOS activities increased in rats given ethanol for 74 days (ethanol 74 days group)
and ethanol 74 days-CBDL 2 weeks group. But the liver MEOS activities of ethanol 74 days-CBDL
2 weeks group remained within the limit of CBDL 2 weeks group.

The liver catalase activities decreased in ethanol 74 days-CBDL 2 weeks group. The activities
were not significantly affected by common bile duct ligation.

The liver microsomal ALDH activities increased markedly in ethanol 74 days group and ethano!
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74 days-CBDL 2 weeks group but cytosolic and mitochondrial ALDH activities did not increase in

these groups.
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Table 1. Activities of alcohol dehydrogenase (ADH), microsomal ethanol oxidizing system
(MEOS), aldehyde dehydrogenase (ALDH) and catalase in normal rat liver

ADH(EC 1.1.1.1D

MEOS

Catalase(EC 1.11.1.6) ALDH(EC 1.2.1.3)

Fractions #n mol NADH # mol acetaldehyde g mol H;O, reduced  » mol NADH
/mg protein/min  /mg protein/min  /mg protein/min  /mg protein/min
Homogenate 32.5+3.6
Cytosol 77.2%11.6 58.9+ 6.7
Microsome 5.37+£0.78 70.9£10.3
Mitochondria 95.3+12.8

The values are mean+SD of 5 animals.
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Table 2. Changes of liver cytosolic alcohol
dehydrogenase (ADH) activity after
ligation of common bile duct in rats

Table 4. Changes of liver catalase activity
after ligation of common bile duct in
rats

ADH activity

Catalase activity

E)?K)gs‘?n g (n mol NADH/mg protein/min)
ligation Sham (%) CBDL (%)
1(8) 78.2+11.8(100) 77.8+12.1 (99.5)
2(8) 77.8412.1(100) 76.5+10.3 (98.3)
3(8) 76.9411.2(100) 73.1+ 9.3  (95.1)
7(8) 77.5410.9(100) 61.0+4 7.2*% (78.7)
14(5) 77.6+12.2(100) 28.5+ 5.9***(36.7)
28(5) 78.2+13.1(100) 22.74 4.7%%%(29.0)
42(5) 78.4+13.4(100) 16.8+ 2.8%**(21.4)

g)aﬁ;g?r)ing (¢ mol HyO» reduced/mg protein/min)
ligation Sham (%) CBDL (%)
1(8) 32.4+:3.8(100) 31.8+4.1 (93)
2(8) 33.7+£3.4(100) 28.61+3.8 (85)
3(8) 33.4+4.0(100) 26.543.0% (79)
7(8) 32.8+3.7(100) 23.1+3.2%%(70)
14(5) 33.1-+3.6(100) 23.844.2*%(72)
28(5) 32.7+£3.9(100) 23.4+3.1**(72)
42(5) 32.9-+3.8(100) 19. 6-+6.5%%(60)

The values are mean+SD with the number
of animals in parenthesis; Sham=sham opera-
tion, CBDL=commone bile duct ligated animals.

Significant difference from sham operated
ammals (**; p<o0.01, ***; p<0.001).

Table 3. Changes of liver microsomal ethanol

The values are mean+SD with the number
of animals in parenthesis; Sham=sham opera-
tion, CBDL =Common bile duct ligated animals.

Significant difference from sham operated
animals (*; p<0.05, **; p<0.01).

oxidizing system (MEOS) activity Table 5. Changes of liver cytosolic aldehyde
after ligation of common bile duct in dehydrogenase (ALDH) activity after
rats ligation of common bile duct in rats
o MEOS activi - ALD ivi

g) aﬁ:) <v§r)ing {2 mol acetz%i%?di‘;tr:z‘;gotein/ min) ﬁ?j‘:ﬁ;}jng (n_mol N ALDI'II-I/ 72? pr?trem/ min)

ligation ~ Sham (%) CBDL (%)  ligation  Sham (%) CBDL (%)
1(® 5.42+0.81(100) 5.63+0.83 (103.8) 1(8) 59.5+5.8(100) 60.6+ 5.1 (101.8)
2(8) 5.48+0.84(100) 6.61+1.04* (120.6) 2(8) 59.7+6.9(100> 61.8+ 6.5 (103.5)
3(® 5.43£0.79(100) 7.2741.12%*(133.8) 38 60.1£7.1(100) 78.7+10.1%% (130.9)
7(8 5.4540.80(100) 7.22+41.31%*(132.5) 7(8 59.44-7.3(100) 83.4+12. 3*%%(140.4)
14(5) 5.3940.76(100) 7.71+1.45% (143.0) 14(5) 59.248.1(100) 84.8+10.7*% (143.2)
28(5) 5.41+40.83(100) 7.80-+1.38* (145.8) 28(5) 58.64:7.9(100) 87.9+ 9.8** (150.0)
42(5) 5.38+0.78(100) 8.12-+1.57* (150.9) 42(5) 58.9+47.2(100) 93.0414.5%* (157.8)

The values are mean+SD with the number
of animals in parenthesis; Sham=sham opera-
tion, CBDL=common bile duct ligated animals.

Significant difference from sham operated
animals (*; p<0.05, **; p<0.01).

ALDH % mitochondrial ALDH &4 %=¢] w-Eo
¥ 5 6 4 79 ﬂﬂ oix;]. %—DLP,]—?é
cytosolic ALDH = 4
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33%(p<(0.05), 2821 Fol: <k 49%(p<0.01), 42
o Folli= ok 51%(p<0.05)2] &4 F4E Vel

The values are mean+SD with the number
of animals in parenthesis; Sham=sham opera-
tion, CBDL=Common bile duct ligated animals.

Significant difference from sham operated
animals (**; p<0.01, ***; p<0.000).
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Table 6. Changes of liver microsomal aldehyde
dehydrogenase (ALDH) activity after
ligation of common bile duct in rats

ALDH activity

Day(s) (7 mol

following NADH/mg protein/min)

ligation Sham (%) CBDL (%)
1(8) 71.24+11.2(100) 72.4+10.4 (101.7)
2(8) 71.47-10.8(100) 76.1+12.5 (106.3)
3(8) 71.5+11.4(100) 88.2:+14.4* (123.4)
7(8) 70.9+10.6(100) 95.0+16.1%%(134.0)
14(5) 70.6+10.2(100) 94.2+14.8% (133.4)
28(5) 70.8+10.8(100) 105.5:+17.6%*(149.0)
42(5) 70.9+10.5(100) 106.9:+19.2% (150.8)

Table 7. Changes of liver mitochondrial alde-
hyde dehydrogenase (ALDH) activity
after ligation of common bile duct in
rats

ALDH activity

]f)o:ﬁrcfvsv)ing (n mol NADH/mg protein/min)

ligation Sham (%) CBDL (%)
1(8) 95.84+13.2(100) 96.3+14.1 (100.5)
2(8) 96.7+14.1(100) 97.4+13.4 (100.7)
3(8) 97.1413.8(100) 98.5+15.4 (101.4)
7(8) 96.1413.6(100) 103.4+14.8 (107.6)
14(5) 95.6+13.2(100) 82.94 9.7 (86.7)
28(5) 95.34-12.6(100) 60.4-+11.2%* (63.4)
42(5) 95.44+12.2(100) 55.8+% 7.2***(58.5)

The values are mean+SD with the number
of animals in parenthesis; Sham=sham opera-
tion, CBDL =Common bile duct ligated animals.

Significant difference from sham operated
animals(*; p<0.05, **; p<0.0D).

The values are mean®SD with the number
of animals in parenthesis; Sham=sham opera-
tion, CBDL=common bile duct ligated animals.

Significant difference from sham operated
animals (**; p<0.01, ***; p<0.001).

Table 8. Effect of common bile duct ligation on liver cytosolic alcohol dehydrogenas (ADHD,
microsomal ethanol oxidizing system (MEOS) and catalase activities in ethanol

intoxicated rats

ADH MEOS Catalase
Groups i e —
n mol NADH # mol acetaldehyde ¢ mol Hz0, reduced
/mg protein/min /mg protein/min /mg protein/min
Normal 77.2-+11.6 5.37+0.78 32.5+3.6
Sham 2 weeks 77.6+12.2 5.39+0.76 33.1%3.6
CBDL 2 weeks 28.5:+ 5.9 7.71+1.45 23.8+4.2
Ethanol 74 days 86.2+12.9 6.73+1.01a 32.4+3.8
Ethanol 74 days 88.3+13.6 6.61+1.25 31.943.3
—Sham 2 weeks
Ethanol 74 days 38.7+ 5.0b,d 7.73+1.34 27.0£3.2¢

—CBDL 2 weeks

All values are expressed as mean*SD with 5 animals in each group.

Sham and CBDL 2 weeks rats were sacrificed 2 weeks after sham operation and common
bile duct ligation respectively. Ethanol 74 days rats were given 5%(v/v) ethanol solution for
74 days. Ethanol 74 day-Sham 2 weeks, and Ethanol 74 days-CBDL 2 weeks rats were given
5%(v/v) ethanol solution for 74 days and these were operated Sham, and CBDL respectively

at 2 weeks prior to killings.
a; p<0.05 vs. Normal rats.
b; p<0.05 vs. CBDL 2 weeks rats.

¢; p<0.05 vs. Ethanol 74 days-Sham 2 weeks rats.
d; p<0.001 vs. Ethanol 74 days-Sham 2 weeks rats.
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Table 9. Effect of common bile duct ligation on liver aldehyde dehydrogenas (ALDH) activity

in ethanol intoxicated rats

ALDH (2 mol NADH/mg protein/min)

Groups
Cytosolic fraction Microsomal fraction Mitochondrial fraction
Normal 58.9% 6.7 70.9410.3 95.3+£12.8
Sham 2 weeks 59.2+ 8.1 70.6+10.2 95.6+13.2
CBDL 2 weeks 84.8-+10.7 94.24-14.8 82.9+ 9.7
Ethanol 74 days 68.9% 7.2 84.9412.9 102.3+£13.3
Ethanol 74 days 67.2+ 6.8 82.7+13.4 103.6+14.6
—Sham 2 weeks
Ethanol 74 days 78.4+11.7 131.3417. 2a,b 90.2+£12.8

—CBDL 2 weeks

All values are expressed as mean+SD with 5 animals in each group.
Animal groups are explained as described under table 8.

a; p<0.01 vs. CBDL 2 weeks rats.

b; p<0.001 vs. Ethanol 74 days-Sham 2 weeks rats.
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