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= Abstract =

The alcoholic hazard in hepatobihary disease was studied by the assays of liver

microsomal UDP-glucuronosyltransferase activity in cholestasis induced by common

bile duct (CBD) ligation after chronic ethanol intoxication 1n rats.

The microsomal UDP-glucuronosyltransferase activity and the Vmax value of the

enzyme 1n the cholestatic rat liver combined with chronic ethanol imtoxication

showed further significant decrease compared to the activity from cholestasis alone.

However, the Km value of the enzyme did not change The results indicate that the

biosynthesis of the hver UDP-glucuronosyltransferase 1s decreasing in chronic

ethanol intoxication with cholestasis than in cholestasis alone.

Key Words: Chronic ethanol intoxication, Common bile duct ligation, UDP-Glucuron
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Table 1 Effect of common bile duct ligation on liver microsomal UDP

~glucuronosyltransferase activities in chronmic ethanol intoxicated rats

UDP-Glucuronosyltransferase activities

Day(s) (nmol p—nitropheny! B -D-glucuronide min"'mg protein™")
following (Normal, 216+24  Ethanol; 21 830
operation Sham CBDL Ethanol + Sham Ethanol + CBDL

1 228+3.1 192+37 21.2+32 14.4+4 14

2 226L30 185142 21.8%£34 12.1+4.8¢

3 224126 122546 21637 12.1+4.6°

7 222+29 116543° 214%33 58+3.8f

14 217126 10.3£3.6 223+35 49+2.4

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.

a, P<005 vs. Sham,b; P<001 vs. Sham, c; P<0.001 vs Sham, d, P<0 05 vs.
Ehanol + Sham, e; P<001 vs Ethanol + Sham, f, P<0001 vs Ethanol + Sham,

g P<0.05 vs CBDL
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Table 2 Microsomal UDP-glucuronosyltransferase kinetic parameters from

cholestasis with chronic ethanol intoxicated rat hiver determined with

p—nitrophenol

Sham CBDL Ethanol+Sham Ethanol+CBDL
Km (mM)
956*157 9271218 941227 929*2 36

Vmax (nmol p-nitrophenyl 38 -D-glucuronide min 'mg protemn™)

288*24 118+2 2

313*+26

6412902

Michaelis—-Menten constants for UDP—glucuronosyltransferase were determined
using p—nitrophenol and UDP—-glucuronic acid at 37°C for microsomal fraction of
male rat hvers at the 14th day after operation

All values are expressed as mean = SD with 5 rats 1in each group, Sham -

Sham operated rats, CBDL Common bile duct hgated rats, Ethanol

: Rats were

given 5% (v/v) ethanol solution for 60 days
a; P<0.05 vs Sham,b, P<001 vs Sham, ¢, P<0001 vs Sham, d; P<0.05
vs Ethanol+Sham, e, P<001 vs Ethanol + Sham, f, P<0001 vs Ethanol + Sham,

g, P<005 vs.CBDL

rculumel A #2=™ mitochondnadl A v
ehbs Fejshd Wik F34, H13 9 enist-
ae2] sld#3 (Chang, 1987; Hall, 1994) &
o] 32 endoplasmic reticulumell 4} veh}=
¥ 3} = smooth endoplasmic reticulume)
%*! (Chang, 1985, Hall, 1994)& € = 3
ou o) 9)e| = ZH|E HALE ksl et
A W3} (Hall, 1999 = 235} 252 Q%
HAE &4 2 e A Wslg s
lactate2] 2§ Ak 7}, pyruvate2] 44 7h4,
A ¥pAke] 314 21, F3A4E3] 2 o) B4 A5}
9l z]ukabe) A3} 7H4: 5 (Ellenhorn & Ba-
rceloux, 1988; Hall, 1994)& & —’F 3}

7} 27 o ""*’5%21]7} oF7| ==

A} = A
¢ TRH O . pud
x:yﬁﬁiﬂm«%wﬂqw*ﬂﬂeﬁiﬁg

L84

#HH § (Halsted, 1976)°]m] ]2} 742 3t
5 AR bl FELA} op )5 2
_,,]/\], DH:ZAI A-] °§]_ ul 7:]3—4_/\-] :9:}

(Desmet, 1994)01 vhebd @al obu] 2t A%

24716 Aol = vebd e} (Halsted, 1976 ;

Sherlock, 1985a)

Fleol T A2t el F52A7) oF
715w Azko] 7 2ol whel FEE A
b, BESAL A3 9 A et A5H
2 2 el (Montz & Snodgrass, 1972,
Kountouras ef al, 1984; A4 2], 1987 ; 7
B 2], 1989) EAlell 27§ E Helfr}t 23
= 2 (Kaplan & Righett1, 1970, Righ—
ett1 & Kaplan, 1971, Toda et al, 1980 ; &
Z23) o] %38] 1992)2.8 elA ot ule}
Al Zbd s Agke] Asiebd A5 % AY

o}n 2o

ﬂ



W B 5 33 A F2d ZFe] UDP-Glucuronosyltransferase 84l njxj o3k

- 407 -

Mo 2 o) o gakt o) Ae) B
& AAshel YEEATE B o}
o

A= s Aem g9A 9l S5 ¢
FEANA 2 Yot FohE = Aol E
A W3 F A microsomal glutathione
S-transferase (W83 ¢], 1990), xanthine
oxidase (¥, 1985), microsomal etha—
nol oxidizing system, aldehyde dehydr-
ogenase (4] 9}, 1988), mitochondrial
2 microsomal aryl sulfotransferase (Ih~
m & Kim, 1997)5 01 1 #4x7} zha5
= AA o] E A HI 2 cvtosolic ¥
mitochondnal glutathione S—transfera-

se, glutathione peroxidase (HW-£3 9],
1990), monoamine oxidase (323 2} &
21,1989), catalase, alcohol dehydrogen-

ase (F &2 2], 1988), carboxylesterase,
arylesterase, cholinesterase (% %3} o}
%8 1992), cytosolic aryl sulfotransfer—
ase (Ihm & Kim, 1997) €284 o]& &
o B T FE EFEAM A 2
del FHREHEEA Jeld Ax (FE4,
1985 ; 24 9], 1988 ; Ead 7 A
1989; A-&A 9], 1990, &} o) 53,
1992 ; Thm & Kim, 1997)2} §hc}

Aol 5 F9-8 2kl A 52 dgats
] o] A A L ethanole] acetaldehyde
2 Ak3}E| 3 o}A] acetateZ AbELE| o] o] 2-¥]
+ A (Bosron & L1, 1980, Lieber, 1985)
olct. 53] o]#f 3t Al ol A YA = ace-
taldehydet ZHH| £ o] FAHE 2 e5h= £3
(Sherlock, 1985b)& el A 9l =3t 34
F5 Al AR Heyey Wby} 2 e

(Chang, 1985, Chang, 1987) @-5-&4l9} &=
A TF5o) Rk 7 A AR E oS
i Ao =3k Ao X% ok (Y
A=t BEA, 19925 73444 ), 1993).
FdA 2 £ FE53) FFEAN R 7k
o] &Abo] Al Al uf= AAo) & A I &
ZFe Y Er) WFo] Asloh (& 9,
1990 ; 443 F54], 1992 ; £224, 19925
4493 2], 1994) 3L e} 5 F oA vk 4
5 A SFEA7} o E W dEeAt §l&
wj i} el O B 5o} Tl Aol E
A ) M3 § 22 = xanthine oxidase (34
9], 1994), cytosolic glutathione S—tra-
nsferase, cytosolhic glutathinone pero-
xidase (F&4 2], 1990), mitochondral
monoamme oxidase (3 4 33 FF A,
1992) % microsomal aldehyde dehydro-
genase (F32A 1992)8 & $ e 2 @
AEot s Aol E A MR EE
microsomal glutathione S-—transferase
(FEA 9], 1990), alcohol dehydrogenase
9 cytosolic aldehyde dehydrogenase (¥
23, 1992)8 € 5 ok 28 g =3
5 A FEEA7] o7l SEEAat o)
Wi} Aol 2 BA T} F7tEl= o]
£ A M3 £ 452 alcohol dehydroge-
nase F32 A, 1992) ¢} xanthme oxidase
(843 9, 199 5& EF U2 1 Y=}
2 4E] =& 4 carboxylesterases} aryle-
sterase (3H45, 1993)8 & 4 U}, ufapA
ol AYeliN FHEE FAH T UDP-gluc-
uronosyltransferaset ZhellA] 2 g4do] &
e Fatolu]el Aol & A M B2 A
HEEM Al el M 4 E7 HF (Ihm &
Kim, 199705 28 9y £ 5 A 45
H7} ob7|EHd 2ZAE HE-L o5 AlsiA




- 408 -

RGO B 18 & B 3 %k 1999

o)t}
o] A&)A F7+e] microsomal UDP-

o ':i

glucuronosyltransferase 34 & w4 F
3 "?% ¥ 39 A2 73 2 dzedd
R Rials %"L' T AT W ZPE o A
FA FEF TR AR Fol Tt
3}
£

A% LR TS AR F 14 Aol 7
A e FAEE Jeblide o] 48E
] ] 7Fe] microsomal UDP-glucuronos—
vitrnasferaset= 4 3 55 Al 54
7} o} 5 REE ARk ol R} 71 &4
Tt A il AR o] Ay
Tt A TR TEHMS AEN F 14 4
2] 7Fell A microsomal UDP-glucuron—
osyltransferase2] Km#]+= #-g°] ¢12)
2y g 4 F5F ] FEwE A3
314 979 7hol A o] HA9) Vmaxzle= &
Sk AA 7ol nlE) f-o) sk AR R
£ vehggle) oje) o] wbd A T 4]
FEEAE o7 PE ] o] Ao KmA| 7}
Fo) leHAE HEFEHT A13E o) B
2 ZA 5T} FFAE S 3 Vamx |7} s
L o) fo] Y% 7HAv) S B & 7
Zet Bl o3} webd ubd 24 25 A
FEEA L oF7)E]H o] AAlo)E A W
IéL_/-:t SEEARE Q& w2} 2 el 7
=R A=}
o4k o] Ay Mz At X L= Kol
7+¢] UDP-glucuronosyltransferases 4k
A3 F5 A EEEA) olEE 1 g4
SEEA S Wi FAEE BAR

B>
_Hl

_4

yzkslel| gt o] HHE BELAZ e
o 31wl &35 s ThEAto] B % Al

A Zoleke 2% A shich

kO
=

Zh = A3 A o] RafFel it Astet
5 w73 s] aleg atobs] skl A4 o
TEA FHAA W Y FE F TR 2
o] FFEHE o |XIX I3 T A
Zsto] GdFEHE oF71 AT FellA] 7o)
UDP-glucuronosyltransferase &4 = &
ZAsiglon, | W) FH FES A F
NA FeHE ZAN F = FTEAN EFH
g F 14 Ao Bl ol &
Vmax3| & F4s}e] o) 44
3 w)5Eshe] Rt}

FH7ke] microsomal UDP~glucuronosy—
ltransferase @AZE WM A FS5 F F
g A }:'LJJr:L tﬂzi’\l Tgda A

) E X

f"

g % 14 d32) 7hell 4 microsomal UDP-
glucuronosyltransferase2] Km=x] = ¥ %
o] fgict e} A £ FEF o TH
< ARL F 14 A7) el A o] A4
Vmax 3|5 Z23bat A2 7ol vl 523}
A 72% 2 E Jelgich

o)Ate] Ao ®ol 7ke] UDP-glucur—
onosyltransferasex "t 4 5 A 95
37} opr|EH 1 o] AFEA S

o 7 5]-‘: A4 ‘37”5]”-‘] x3te
qe g P
2k
=t}



g 74 55 el T

A %o} UDP-Glucuronosyltransferase 843l n|x)i= o33k

- 409 -

= gl

i

Ho

734 383 gFEAI7Fe] xanthine oxida—
se2] 444 741“'«1 ot 1985:4(2).12
5-130.

A, AAA: 37 AXEY L mito-
chondria @ microsome?] ¥, %]
=23 1986:5(1).45-53.

324, 143, £2d: W3 FF LA
Ho) FEHA T 2T o) YA A e
73 1988,7(1)64-75.

HEa A3, 2345 Ethanols 5 #3F
oA Ft HAo] 7He glutathione S
—transferase, glutathione peroxidase
9 glutathione reductase ¥4 o] v] 2] &=
3F. rAElekA] 1990;23(2):251-262

24, ol5%: A7 FFEATLS] carboxy-
lesterase, arylesterase Y cholines
terase?] 8%, F=43184] 1992;25(3)
1251-261.

H8d, Fx2i, &4 33 S5eA

glutathione S-transferase, glutathione

Hw

reductase ¥ glutathione peroxidase£]
A=, Aeldi=3 1990;9(2):159-
170.

AAE, A3l F&4 £ F5 FF A4
F 3 A Aol zbe] cathepsin BDH ¢}
acid phosphatase & oll v] )&= 33, o
G237 8ks] ] 1993,25(4):696-708

AEA, g, 1L, 2], H 43 AE
B3l AR AT o] 0] ¥ A
WE} dfghyeela 3] 1989;36(4):459
—470.

3 A: Ethanol 55 3 F oA 2974 4
Zo] 7+e] alcohol A B 2Eo ¥4l
ulA e d%  F3 oty uakey

=, 1992, 1-62

w2 A, A 33 S5EA17k] monoa-
mine oxidase?] #A1x). Ayl =FF
1989;8(1):69-77.

4B T FF AF N TR Aol
7} 2] carboxylesterase ¥ arylesterase
Aol mX& . Alg stz uhat
&9 =& 1993;1-59.

A, AN, ST L A A Y
gl dsle] 2u|YeetA a4 FE
o] gizkz] 1987,28(2):113-122

A3 A3}, ZF A Ethanol $5 33 oA &
g% A #o] 2k monoamine oxidase
g vixe Q3% d=4spek3A] 1992;
25(3):210-213

3493, 73], A T F5 AF9A
Fdd F&o] 79 xanthine oxidase
Aol mlx= 9%, A= 1994
13(1):64-72

Bosron WF, 11 TK: Alcohol dehydroge-
nase. Jakoby WB: Enzymatic Basis of Detox—
wation, Vol 1, New York, Academic Pre—
ss, 1980, pp 231-244.

Chang ES: Light and electron microsco-
pic studies of hiver biopsies on alcohol-
1c patients. J Clin Electon Mucrosocopy 1985;
18(4):331-337.

Chang ES: Ultrastructural morphogene—
sis of mitochondria in alcoholic liver.
Acta Pathol Jpn 1987:37(2):213-224

Desmet VIJ. Cholestasis; extrahepatic
obstruction and secondary biliary curr—
hosis. MacSween RNM, Anthony PP,
Scheuer PJ: Pathology of the Liver 3 ed, New
York, Churchill Livingstone, 1994, pp 4
25—-474.



- 110 -

TR i L B 18 & 3 Bk 1999

Eagon PK, Willet JE, Seguit1 SM™ Andr-
ogen responsive functions of male rat
liver Effect of chronic alcohol ingesti—
on Gastrenterology 1987;93(6):1162-1169

Ellenhorn MJ, Barceloux DG Medwal
Toxwology Dragnosis and  Treatment of Human
Posomimg. New York, Elsevier Science
Publiching, 1988, pp 782-796

Gornall AG, Bardawill CJ, David MM:
Determination of serum protein by
means of biuret reaction J Bwl Chem
1949;177(3) 751-766

Greenberg DM, Rothstein M: Method for
1solation and degradation of labelled
compounds Colowick SP, Kaplan NO
Method wm Enzymology, Vol 4, New York,
Academic Press, 1957, pp 708-731

Hall PM. Alcoholic liver disease MacS—
ween RNM, Anthony PA, Scheuer PJ,
Burt AD, Portman BC: Pathology of the Liv-
er, 3 ed, New York, Churchill Livingst—
one, 1994, pp 317-348

Halsted JA™ The Laboratory m Clinical Medi—
ane Interpretation and Apphcation London,
Saunders, 1976, pp 426—-429

Ihm JS, Kim YH. Thiosulfate sulfurtra—
nsferase and UDP—-glucuronosyltrans—
ferase activities 1n cholestatic rat liver
mduced by common bhile duct ligation
Exp Mol Med 1997,29(4)'197-201

Jakoby WB, Bend JR, Caldwell J. Metabolic
Basis of Detoxwaiwn. Metabolism of Funcational
Groups. New York, Academic Press, 198
2, pp 5-317

Kaplan MM, Righetti A" Induction of rat
Iiver alkaline phosphatase” The mech—

anism of the serum elevation in bile
duct obstruction J Cln Invest 1970,49(3):
508-516

Kasper CB, Henton D: Glucuronidation
Jakoby WB. Enzymatic Basis of Detoxicaion,
Vol I , New York, Academic Press,
1980, pp 3-36

Kountouras J, Billing BH, Scheuer PJ
Prolonged bile duct obstruction: a new
experimental model for cirrhosis in the
rats BrJ Exp Pathol 1984,65(3):305~311

Lieber CS Alcohol metabohism Hall P:
Alcoholic Lyver Disease, Pathobwlogy, Eprdemaol—
ogy and Climcal Aspects, London, Edward
Arnold, 1985, pp 1-24

Moritz M, Snodgrass PJ. Serum enzymes
derived from liver cell fraction 1[I Re-
spones to bile duct hgation in rats
Gastroenterology 1972,62(1) 93-100

Reinke LA, Moyer MJ, Notley KA: Dimi—
nished rates of glucuromidation and
sulfation in perfused rat liver after
chronic ethanol adminmistration Budem
Pharmacol 1986;35(3):439—-447

Righett:1 A, Kaplan MM Effect of actin—
omycin D on rat liver alkaline phosph-
atase. Proc Soc Exp Bl Med 1971;136(2) 49
1-495.

Segel [H Buwdiemical Caleulations. 2 ed, New
York, John Wiley and Sons, 1976, pp
214-246

Sherlock DS. Duseases of the Liver and Bihary
System 7 ed, Oxford, Blackwell Scienti—
fic Publications, 1985a, pp 79-80

Sherlock DS. Duseases of the Lwver and Biary
System 7 ed, Oxford Blackwell Scientif—



iy 2 FE A Fgbit Aol UDP-Glucuronosyltransferase &40} v]x):= o8k - 411 -

Webb EC: Enxyme Nomendature, San Diego,
Academic Press, 1992, p 204.

Wooddell WJ: Liver disease 1in alcohol
addicted patients, Davidson SV: Alcwhol-

1sm and Health, German town, Maryland,
Aspen System, 1980, pp 125-134.

1c Publications, 1985b, pp 346-360.

Toda G, Ikeda Y, Kako M, Oka H, Oda
T: Mechanism of elevation of serum
alkaline phosphatase activity in biliary
obstruction’ an experimental study.
Clin Chim Ada 1980;107(1-2):85-96



