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Effects of Extrahepatic Cholestasis on Liver and Serum
pB-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,
ZDepartment 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 B-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 f-D-mannosidase decreases and the serum
p-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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1. Al oF

4-Nitrophenyl p-D-mannopyranoside, 4-nitrophenol, -D-man-
nosidase (Snail, M 9400) ¥ Tz FFH (10 /100 ml bo-
vine albumin) 52 SigmaA} (St. Louis, ¥] )9 AEFL A&
S0 1 9 NS B wE IFES AL

2. 32 H XA

FEL 45 ol & 222 A1S3 AlF 280~320 ¢
5= Sprague-Dawley £9] &= H& AM&3Iom 17& 59}
22 39 tgd 2ol F 2672 E Ut & AT (1
), 29 22 (common bile duct ligation) ¥ 1Y, 29, 3%,
79, 140l 247} AR FHH AR (& 5T, @ AN

Be 319, 29, 3Y, 79, 1490 Zz} YA JHEET
(% 53), Eagon $7¢] W) wil 5% (viv) Ere-S 60Y
T AFANT F A v FA 25T AT, 5% (W)
ANeEE 6047t AN F AL 5% (viv) &S HH
AR FER 2 314, 24, 3%, 79, 144 47 3
A Y 73 F5 F SER Z2ES A T E 5D, 5%
i) EES AHAAIEA THres § F 19, 29, 34,

%_l 2 1490 22t HABA A A F5 F e
7 (F 53), Liu 529 @l ule} 2% kg? 4 g9} o
EJ%—E— AT Fostn Zhzh 1543 2 24417 S AAAIZ)
A A FET G20, 328 242 1uY ¥ AT kR
4 g9 AEES FoIstam 717} 1.5A17F D 244Kkl B APA]
9 42 5 F4 FH F5S AU F (& 2otk
7“1:5 %a’l _/r:_g_o}.oi th /\16—] Z—] oﬂ %Z—ls}-
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S T Y FE F FE0 2Es %

Atk 4 F4H F22 A AF kg@ 4 g9 a2 £
AHEE 25% (viv) AEE BNE ZAste] &3 BT

ofstgict,

FUw 2%, e 2 2 856 £h BY9 9F
EE neisel A8 0 2404 SN Al 412 &
UES FEANE ARG 1243 FHA F olE]
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e 7 AR o | om ol AR FRNE
7 FARE F 1 FUENES Aosgod 3 A%
gusl A4 Joe FAsR rEe ve e
PG BE JBTANA 0] FFE ofe] vHASlA A

filo

dl_h.[}i

gatalon AR Hol B tiTHo2RE fdsio
Z AYAF A7 ke 7HE ) Alkale 4T9) 025 M su-
crose o2 FF3IIA Tl gol U AL AAT b
7He &G HET 712 UER #53] sl 7k
dol AW sucrose A& 7Hed g 2T AASASG AP
Hlo AMEste A8 d & a4 GRS A3
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3. NE =X

MNP 1 ZA] 24T WD F 24 Bolx Huo

2 wED PGk o) 7 B o 1 g3 A3kl oMo
SHTFE 29 teflon pestle glass homogenizer (chamber cle-

arance 0.005~0.007 inches, ThomasA}, U|THE 2~4TE f-A
SHHA 400 rpme] E$EE 53] Y5 kst 10% (wiv) TH
Z23 FANE A o] 7422 #HA NS B-D-mannosi-
dase ZHE A|EE ARE3ITh

4. BA BNE =

0

7t} @2 9] B-D-mannosidase A% Z7-2 4-nitrophenyl
B-D-mannopyranosideS 7|2 & AM8-3te] pH 3.5 (0.25 M ace-
tate buffer, pH 3.5), 37°C ZZ0|A 1417t vh-&A7]& &<t
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ol AHo2RE wigt B o] H4 FHE A AT
714N JAEEZRE VS)EE ANEE olFgse
(double reciprocal plot)E =3 T} oJHOZHE Kmgk
% Vmax@& A&

7. 88 43

ol AL Student's t-test 2 SFRT}
Z at

1. g FY 5 FoM S AEo0| 29 p-D
—mannosidase &4 =0 0jX|= &

o

# 7t9) B-D-mannosidase ¥ EE= T 4 FEF &
7} Tableo| A Ethanol), 7Fr& (2% TableolA] Sham) 2
N T4 55 F 7ES 3 (23 Tabled A Ethanol +
Sham) FXME BAHOZ Fofdt AES VENIA] sk
o} FEHE 2E3 F (27 TableolA] CBDL)O|Y WA F
A 35 FY FHHRS 2ET 7 (A Tableol A Ethanol +
CBDL)Z Uthgo] 9 A% ¥ 295 H 14Y7A 1 Uiz
= Tiredolu T F4 F5 ¥ Jleed 3 Tl v
3 o] aAe GAEE AT T7HE JENMITE S o] &

ool vldl £ T 299 E o 75% (P<0.01), 3Y€ol = ¢
86% (P<0.01), 789 °F 104% (P<0.01), 14Q°E ¢ 113%
P<0.01)Y F71 YeNIAYE v 74 55 F FEES
A TAlAE 2 dEEd] M £ F5 F es
g B} & F 2%d= 9F 58% (P<0.01), 3¥l= oF
69% (P<0.01), 78N oF 55% (P<0.05), 14€9l= <F 45%
(P<0.05)8] BAE 3718 WEI. o] E49 B84%E
FE 2230 Y T S5 F 2EHE 439 2¢
Hnge de Y £ F5 F S8 2L Fo) F
SR A FHG FEF 195 14 74A o] A4
24=e € AT 37 YL & Y £ $5
I F9HES 2F% o] FHAT A FRY FHH
AZ & 1dol= o 219%, 2990= oF 28%, 3¥E= 9 29%,
749l= <F 40% (P<0.05), 1490 9F 47% (P<0.01) 8=
7 @itk a3y 93 248 § 19, 29 € 3ol B
A frejAdo] ATt (Table 1).

2. 2 AESH HoM 24 FH £50| 749 3-D
—mannosidase E4X0f O|X|= HE

# zto] p-D-mannosidase BAHEE FHWL ZEE3L 14
d A3 T (A Tabledl A CBDL 14 days)olvt FE3

29 A=} FEAS RS TAAE 2T ke BF 1ud F B4 FH 5 A T (BT TableolA

Table 1. Effect of common bile duct ligation on hepatic f-D-mannosidase activity in chronic ethanol intoxicated rats

-D-mannosidase activity (nmol 4-nitrophenol min~" mg protein”
D id ivity (nmol 4-nitrophenol min™' mg p h

followglzy(();)e o (Normal; 30.145.28, Ethanol; 25.2+4.63)
Sham CBDL Ethanol + Sham Ethanol + CBDL
1 31.245.57 38.8+9.73 25.7+4.86 30.5+7.23
2 30.745.44 53.6+13.42° 24.514.65 38.7+8.12°
3 30.4+5.67 56.4+14.24° 23.8+4.72 40.248.56°
7 30.6%5.25 62.3%17.26° 24.114.82 37.318.17%¢
14 3134572 66.7+17.82° 24314.75 35.317.84%0

All values are expressed as mean 1 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; ¢, 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 p-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 62.4+20.18™ 31.245.53 63.5121.33%

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. p-D-Mannosidase kinetic parameters from cholestasis with chronic ethanol intoxicated rat liver determined with 4-nitropheny!

B-D-mannopyranoside

Sham CBDL

Ethanol + Sham Ethanol + CBDL

Km (mM)

49.5+4.74 50.314.82

48.915.18 50.6+4.92

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

45.216.32 94.3+13.43°

35.5%5.16 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. p-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 49.5+4.67 50.6t7.14

CBDL 14 days 50.314.82 94.3+13 43!

Ethanol 1.5 hrs 48.71+4.53 58.517.62

CBDL 14 days + Ethanol 1.5 hrs 51.2+4.89 91.5£13.63™

Ethanol 24 hrs 49.2+4.82 5431738

CBDL 14 days + Ethanol 24 hrs 50.7+4.72 922+13.85

Michaelis-Menten constants for p-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; 1,

P<0.001 vs. Ethahol 24 hrs

CBDL 14 days + Ethanol 1.5 hrs % CBDL 14 days + Ethanol
24 hs)2 L 9)Z2FQ Adrolv 548 7R 5T AT T
(23} Tabled)| 4] Ethanol 1.5 hrs 2 Ethanol 24 hrs)ofl B3] &
A F7H deERdth 22y o] 54 EHEE FEH
2% 4Yd T I3 FH FTE AR A IEHBH 2R T 4
o] A & vA B e Aatel ¥ Ae)7} I
T} (Table 2).

3. 8K TH 35 FOIM BTBS ZES T 1420

2t2| p—D—mannosidase2 Kmgt L Vmaxatel HE

oA 04 F4 F5 F TEDES ZF AZS 9 1
B-D-mannosidaseS 4-nitrophenol B-D-mannopyranosideZ 7|
2= /‘}—%o}"q A% Km#t< 02 23T E 2o)7) gl
Atk 3 FEAR A 149 A A7 2 ] F
A FE F F98e AFstn 49 AFH A TAAA 7
p-D-mannosidase?) Vmaxzts & 7Mredd 743
A FH FEs ¢ 2o vE SAgHcE A%
742 Jehliich z2vt o] 49 Vmaxgh2 W] F3
5 2 Fuhe AEsta 149 A A ol TEust 2
Fatal 149 BAAT T Bus O S7He A By E

of OlN N

O

AT (Table 3).

4. FojM ELEE HESH & 1420 2H FH E58
ANZE o Zto] p—D-mannosidase® Km#t & Vmaxat
o HE

Ao A FEHE 2T F 14l F4 T4 F55 A

< wj Zt9] B-D-mannosidaseE 4-nitrophenyl B-D-mannopyra-
nosideZ 7|22 AHE8IY EAT Kmghd o2 AgT E
zpol7k AAEL HllA FEHE AFAT F UL F4 F
A F5E A7 LA 2 4R AR F 9] gD
-mannosidase®] VmaxZ-2 xw H4 54 F5U A7
T vjg) FALA R {3 TS JEIAT 2evt
FEPY Z2sln 14Y A 7 B ugs de H Ao)
7} 1T} (Table 4).

5. 0kd FH 5 FO|M SER ZE0| X p-D
—mannosidase E4X0 O[X= &

7 A9l p-D-mannosidase FYEE W T F=5T,
MreT 2wy A 5 F ke 7 FdAMe A

S0z fojg WES UehilA Qi A 839 o] &
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Table 5. Effect of common bile duct ligation on serum p-D-mannosidase activities in chronic ethano] intoxicated rats

B-D-mannosidase activity (nmol 4-nitrophenol min ™" mi1™)

Day(s)
following operation

(Normal; 122.6%19.75, Ethanol; 113.6118.57)

Sham CBDL Ethanol + Sham Ethanol + CBDL
1 1233%18.16 141.7423.25 118.3118.64 169.8420.46°
20 122.7+19.22 153.61+22.28° 118.8+18.82 199.2+26.38"¢
3 122.8+18.83 153.3£19.14* 118.6119.28 206.5+28.23%
7 123.4+19.45 153.8+18.32° 119.6£19.15 204.8126.84™

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 B-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+19.75 156.2421.46) 126.24+21.24 160.3425.16%™ 124.61£20.36 159.6126.76'°

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

29 SR AN FH9 FHHL AF3 LM 2T
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th WY A 5 3 FEHE e LM E 1 dRd
ol ¥ A S5 T /eS 3 o vl o] 540 &
AE7t 299 22 3 1d9E 9 4% (P<0.01), 2¥l & oF
68% (P<0.001), 389l °F 74% (P<0.001), 7= o 71%

(P<0.001), 1480+ °F 74% (P<0.001)8] Z712 YeRhAIT)
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ue 22 22 aEPL A Y 7Y 35 F 59
¢ 229 To] STV ARY Zuth Y W77 B
o] ZA BHEI} o FEAT Z W 7Y 35 F
2T BB To| FHUY 22Y TET) 29U 27
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$AT} (Table 5).
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