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Effects of Extrahepatic Cholestasis on Liver and Serum
p-D-Mannosidase Activities in Ethanol Intoxicated Rats

Si-Woo Bae', Chun-Sik Kwak' and Chong-Guk Yoon®

'Department of Biochemistry, Keimyung University School of Medicine, Taegu, 700-712, Korea,
“Department of Public Health, Keimyung University, Taegu, 704-701, Korea

Liver and serum B-D-mannosidase activities were determined in ethanol intoxicated rats with extrahepatic cholestasis
induced by common bile duct ligation (CBD) to manifest the biochemical background of alcohol drinking hazard under
the hepatobiliary disease. Liver f-D-mannosidase activity and its Vmax value in CBD ligated rats with chronic ethanol
intoxication were found to be significantly decreased than that in CBD ligation alone. However, the difference of Km

value on above hepatic enzyme was not found between the experimental groups. On the other hand, serum B-D
-mannosidase activity in CBD ligated rats with chronic ethanol intoxication was increased more than that in CBD
ligation alone. These results indicate that the biosynthesis of the hepatic B-D-mannosidase decreases and the serum

B-D-mannosidase activity increases in cholestasis combined with chronic ehtanol intoxication, reflecting damage of
aggravated hapatocytic membrane. Accordingly, the resulting data supported the fact that alcoholic drinks were

enzymologically harmful to the hepatobiliary disease.
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ol W sucrose NE 7Hs
[e)

K
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fol
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# 7+] B-D-mannosidase TA== W A THT (4
3} Tableol| 4] Ethanol), 7}=&+" (23} Tableol| 4] Sham) 2
] 4 S5 F /eS8 1 (22 Tableoll A Ethanol +
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Table 1. Effect of common bile duct ligation on hepatic -D-mannosidase activity in chronic ethanol intoxicated rats

B-D-mannosidase activity (nmol 4-nitrophenol min~' mg protein™")

Day(s) (Normal; 30.1£5.28, Ethanol; 25.244.63)
following operation
Sham CBDL Ethanol + Sham Ethanol + CBDL

1 3124557 38.849.73 25.7+4.86 30.5+£7.23
2 30.745.44 53.6%+13.42° 24.54+4.65 38.748.12°
3 30.4%5.67 56.4%14.24° 23.84+4.72 40.2+8.56°
7 30.6+5.25 62.3+17.26° 24.14+4.82 37.3%8.17%¢

14 31.3+5.72 66.7+17.82° 24.3+4.75 35.347.84%

All values are expressed as mean = SD with 5 rats in each group; Sham: Sham operated rats, CBDL: Common bile duct ligated rats,
Ethanol: Rats were given 5% (v/v) ethanol solution for 60 days. b, P<0.01 vs. Sham; d, P<0.05 vs. Ethanol + Sham; e, P<0.01 vs.

Ethanol + Sham; g, P<0.05 vs. CBDL; h, P<0.01 vs. CBDL

Table 2. Effect of common bile duct ligation on hepatic -D-mannosidase activity in acute ethanol intoxicated rats

B-D-Mannosidase activity (nmol 4-nitrophenol min™' mg protein™")

Normal CBDL Ethanol CBDL 14 days + Ethanol CBDL 14 days +
14 days 1.5 hrs Ethanol 1.5 hrs 24 hrs Ethanol 24 hrs
30.1£5.28 66.7+17.82 35.0£5.62 62.41+20.18%™ 31.2+5.53 63.5+21.33%°

All values are expressed as mean = SD with 5 rats in each group; CBDL 14 days: The rats were sacrificed at 14th day after common bile
duct ligation. Ethanol 1.5 hrs or 24 hrs: The rats were sacrificed at the 1.5 hours or 24 hours after acute ethanol intoxication (16 ml of
25% (v/v) ethanol solution per kg of body weight was oral administration). k, P<0.01 vs. Normal; m, P<0.05 vs. Ethanol 1.5 hrs; p,

P<0.05 vs. Ethanol 24 hrs
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Table 3. B-D-Mannosidase kinetic parameters from cholestasis with chronic ethanol intoxicated rat liver determined with 4-nitrophenyl

B-D-mannopyranoside

Sham CBDL

Ethanol + Sham Ethanol + CBDL

Km (mM)

49.5+4.74 50.314.82

48.9%5.18 50.61£4.92

Vmax (nmol 4-nitrophenol min~' mg protein”")

45216.32 94.31+13.43¢

35.545.16 48.2+9.28%

Michaelis-Menten constants for B-D-mannosidase were determined using 4-nitrophenyl B-D-mannopyranoside at 37°C for homogenate
of male rat's livers at the 14th day after operation. The data are expressed as mean = SD with 5 rats in each group. Animal group are
described in Table 1. ¢, P<0.001 vs. Sham; d, P<0.05 vs. Ethanol + Sham; i, P<0.001 vs. CBDL

Table 4. 3-D-Mannosidase kinetic parameters from cholestasis with acute ethanol intoxicated rat liver determined with 4-nitrophenyl

B-D-mannopyranoside

Animal groups Km (mM) Vmax (nmol 4-nitrophenol min~' mg protein”")
Normal 49.514.67 50.6+7.14

CBDL 14 days 50.3+4.82 94.3+13.43'

Ethanol 1.5 hrs 48.71£4.53 58.5+7.62

CBDL 14 days + Ethanol 1.5 hrs 51.2+4.89 91.5+13.63"

Ethanol 24 hrs 49.214.82 54.3%7.38

CBDL 14 days + Ethanol 24 hrs 50.7+4.72 92241385

Michaelis-Menten constants for B-D-mannosidase were determined using 4-nitrophenyl B-D-mannopyranoside at 37°C for homogenate
in male rat's livers of acute intoxication with ethanol done after 14 days of the common bile duct ligation. The data are expressed as
mean * SD with 5 rats in each group. Animal groups are described in Table 2. 1, P<0.001 vs. Normal; n, P<0.01 vs. Ethanol 1.5 hrs; T,

P<0.001 vs. Ethanol 24 hrs

CBDL 14 days + Ethanol 1.5 hrs ¥ CBDL 14 days + Ethanol 24
hrs)& 71 diz=e]l gl w4 SR AR
(A3} Tableol| A Ethanol 1.5 hrs & Ethanol 24 hrs)oll H]3}| &
Ag S7Fe YERIth ey o] 84 SRS TH
A% 149 F 74 7Y F5 A ) FUR AR F 14
do] At e nlal e v A3kl 1 Akel7h 131

T} (Table 2).
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FolAl "M 4 T F FHde 242 ARe W ¢

9]
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Table S. Effect of common bile duct ligation on serum B-D-mannosidase activities in chronic ethanol intoxicated rats

B-D-mannosidase activity (nmol 4-nitrophenol min~' mI™")

Day(s) (Normal; 122.6:£19.75, Ethanol; 113.618.57)
following operation

Sham CBDL Ethanol + Sham Ethanol + CBDL

1 123.3£18.16 141.7£23.25 118.3£18.64 169.8+20.46°

2 122.7£19.22 153.6£22.28" 118.8+18.82 199.2426.38"¢

3 122.8+18.83 153.3+£19.14* 118.6+£19.28 206.5+28.23%
7 123.4419.45 153.8+18.32° 119.6£19.15 204.8+26.84™
14 122.5+19.34 156.2+21.46 119.7£19.27 208.2425.74™

All values are expressed as mean = SD with 5 rats in each group. Animal groups are described in Table 1. a, P<0.05 vs. Sham; e,
P<0.01 vs. Ethanol + Sham; f, P<0.001 vs. Ethanol + Sham; g, P<0.05 vs. CBDL; h, P<0.01 vs. CBDL

Table 6. Effect of common bile duct ligation on serum -D-mannosidase activities in acute ethanol intoxicated rats

B-D-Mannosidase activity (nmol 4-nitrophenol min~' ml™")

Normal CBDL Ethanol CBDL 14 days + Ethanol CBDL 14 days +
14 days 1.5 hrs Ethanol 1.5 hrs 24 hrs Ethanol 24 hrs
122.6+19.75 156.2+21.46 126.2+21.24 160.3£25.16'™ 124.61+20.36 159.6£26.76'"

All values are expressed as mean £ SD with 5 rats in each group. Animal groups are described in Table 2. j, P<0.05 vs. Normal; m,
P<0.05 vs. Ethanol 1.5 hrs; p, P<0.05 vs. Ethanol 24 hrs
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