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-Abstract-

The activities of aryl sulfotransferase (AST) isozymes I-I and M-IV and UDP-~
glucuronosyltransferase (UDP-GT) were measured in rats with acute ethanol intoxication after
common bile duct (CBD) ligation to investigate the adverse effects of alcohol ingestion to the liver
under the hepatobiliary disease.

Serum AST I-T and AST M-IV activities in CBD ligated rats combined with acute ethanol
intoxication showed greater increases than that in CBD ligation alone. These results indicate that the
leak of hepatic AST isozymes into blood is facilitated in CBD ligated rats combined with acute
ethanol intoxication than in CBD ligation alone due to aggravated hepatic membrane damage.

Liver mitochondrial AST 1-I and AST M-IV activities in CBD ligated rats combined with acute
ethanol intoxication showed less increases than that in CBD ligation alone. However, liver
microsomal UDP-GT activity in CBD ligated rats combined with acute ethanol intoxication showed
a more decrease than that in CBD ligation alone.

On the other hand, when acute ethanol intoxication was combined with CBD ligation, the values
of Vmax of the liver mitochondrial AST I-I, AST M-IV and liver microsomal UDP-GT decreased
significantly than that in CBD ligation alone. However, the values of Km of above hepatic enzymes
did not change.Viewed from these results, when acute ethanol intoxication was combined with
cholestasis, these enzymes in the liver seem to be decreases their biosynthesis than that in
cholestasis. '

According to all of the results, if ethanol intoxication is combined with cholestasis, the hepatic
damage is aggravated.
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&t o] A A7 BE 4 SFE A W
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L (Wooddell, 1980; Sherlock, 1985b; Hall, 1994)
€ B v 2a3vn 4zE oy o3 e
gty RS FEA @

2 QA0 E (xenchiotic)E& A WA 7
g A7) B2 Aol Y AA M A
H AA4E OFF A3 (Jakoby et al, 1982)
3] 9FEAZ T &Yol A& Wy (FF4,
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o]&¥ 1992) FEFEAY F4 F5E HPIE
W (FE4] 9, 1990, BAAFE &4, 1992 &
A, 1992 A &, 1994) ZrollA] o] EAESY
g4 =7 Edoh

Aryl sulfotransferase (3'-phosphoadenosylsulfate;
phenol sulfotransferase, EC 2. 8. 2. 1) phenol
AT EEGA sulfateE EFAA WA= A
Ao] & A HF TAEA (Jakoby et al, 1980;
Kim, 1984) ER/-FE9 ol 2 EX o] gl
™ (Benerjee and Roy, 1966; Hidaka et al, 1969;
Campbell et al, 1987) 5% 283} (An-
derson et al, 1991). o] EAE AlFdA 2%, F
X E 459 isozyme (I,0,I0 & V)o] EA3}
 (Jakoby et al, 1980; Sekura et al, 1981;
Campbell et al, 1987), AT = AEH,
mitochondria @ endoplasmic reticulumell =A%
o] 9)tHChrist and Walle, 1989; Falany et al,
1990; Ihm et al., 1995).

UDP-glucuronosyltransferase (UDP-glucuronate
B -D-glucuronosyltransferase (acceptor-unspecific),
EC 2. 4. 1. 17 phenol 33E, Z+% alccholE
283 Z+F amine B X WAHE A glucuronate
& EFAA uldA 7 Aol E A wF At
2A E/FE719 endoplasmic reticulumel] =
AFo} 9tk (Kim, 1979; Kasper and Henton,
1980; Jakoby et al, 1982). ol8ld & &4 F
aryl sulfotransferase (AST)E 3 A 2E2AE
o/ |NAE W 7P E2] mitochondria, microsome

2 YHINE 2 EH4ET FVHEHL AEEAGA
E I 4%/t 2459, microsomal UDP-
glucuronosyltransferase (UDP-GT)x #F oA
GEEAE oINFAE W I AR FaHE
A (Ihm et al, 1995)0.2 W&¥x Jor =3 &
FAA HFESAL Y T4 FES HAYE 9
E g Bxd SAEI GHFEAT & Wro
AaEE A (249, 199)2.2 wEA et o
¢} o] AAolE A WHWF AU ASTS
UDP-GT7} g&-&AA AU gE&ae ©ty 54
FEo| HYEHAE & 7 AN 1 gH4ET}
HEHIL £ FFEEAN FH 5§ A79E 7
&Afo] AlsiAtkeE B (AR F&4), 1992;
A4 5 1993)7F Aol B FH 5 Ald &
FEA7) ofZ|d i olF EA9 EHEE AT
HEo| & Aoz AZdrt e o)of gt
B opF gop B = i3t

o] AFE UEE AT A FF9 FAdel o
g A3ty wiA o] dvE w3 At Alag Ag
22X FEEAV AgEE AFANA 74 FF
FEL N7 ¥ 219 AlEE, mitochondria %
microsome™ A olA ASTe BAHAEE ZHs)
= ¥3 microsomed|A UDP-GTEAEE 34
gHon ofga] FHHS AET ¥ 14 F4
F3 FE5E oAz BF Y A o] &ihe
KmA & VmaxA & §7 F3sto] o]& 43 &
nuza Yo,

ME S Uy

BE U Mi]: BEL 4F o) L =002
AHSE AlF 280~320 gH & Sprague-Dawley®
9 £VFAHE AHEFH e 17 5ukElE Fe o)
23 2ol F 6722 FAY (Fig. 1). & AR
T (13, 388 2% F 149 ANz +
), Liu 5 (1975)9] @) we AF kg? 4 g
9] ethanol& 8t 242+ 1547 B 244 ¥
o BN T (F2D), FEHH 2T 4Y F A
Z ke 4 g9 ethanol& Hojstn 242k 15417
B 2AANZY Fo FANZ T (F 2T) Folvh

7t A¥Ee A Be $8a500 4y A
Foll AT Ao ASIPY ALRE %R
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Fig. 1. Experimental design

ArtE F23Abe] APEE ALEE HA 9T
BFA 33 25 3H AF kg 4 g9 ethanol
o] RE4HEE 5% (v/v) ethanol&d& =
(Liu et al, 1975)3}e) 13 A7 Fo3sc)

98 e L U HEES 24 Y9
F HEE 13y FAE G At F F
AEE & A ZHFALH 1242 FAA
2 ¥ ether w3 3ol A AA)SIA T

TEY 2R 7 ZAES % 1 on olHEY
AAFY FFHE A7 o|F 42T F 1 5T
A& ddsifoy 3 A& A 2@ Hy 4
HE A6 Jtered delgent A3
Ak

A2} 1 2-Mercaptoethanol, 2-naphthol, adenosine
3'-phosphate 5'-phosphosulfate (PAPS), methylene
blue, a-naphthyl sulfate potassium, UDP-
glucuronic acid sodium, p-nitrophenol, p-nitro-
phenyl 8-D~glucuronide, bovine albumin, Triton
X-100, glycine, uridine 5’ -diphosphoglucuronyl-

transferase (type I, from bovine liver) % o
A EFH (10 g/100 ml bovine albumin) F&
Sigmarl AFE-& AHEEG o 1 9 A|GES A
w3l §5¢ B 49F F< AHEs9h

2 AE R AEEY: BE AYTAA 29 F
& 12/ AN F ethervbd] stelA] A8
sgen BRiigdo g Yty FHE A
A A Y. 28 e 7 Euo A4#i F 4TY
025 M sucrosej o2 #H3 7ho] Fo} ¥
A AAY e e 2 89k 2 3
2% & Ax e F5E gurste zhel ol gl
| sucrosed & 7HE@ § B AAATL

A AUY dg MR EH LS A
T 532 BYEE =&

e NE 2H2 ST TS B4 2~4T2
W3E & 2A oA AHOR wEX EFEY
1% o7 g8 H3te 9ufEel 025 M sucrosed
& ¥& & Teflon glass homognizer (Thomas
A} A¥, chamber clearance 0.005-0.007 inches)
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2 2~4T& #ABHEA 400 pme] $E2 24
2 A 58 4¥ whgsle 10% (w/v)e 3 23
TANE TEQAT o] T FEY EFE 8o
sucrose density gradient YA1Eay (F&4
A 1986)2.2 cytosol, mitochondria 2
microsome #¥& A F o] vt 2
A8 571 Xg (average relative centrifugal force)
oA 1087 A B st 239 vinja R, ¥
3 d¥gdy 2ES AAY b 2 AHYE
7796 X goll A 2083 YA EEsIY pellet® 4
g dglom of HAA AL FPdL tha
104,000 X gellA 1A1ZF 48281 pellets} 4%
4& AUk o)) AL AFAE cytosol £YLo2
ARgEE T 2 99 HAFoA AL pelletE
025 M suorose o] AMBHAIZ|LL o] Hg 10~
35% (w/v) sucrose linear density gradient8-
& Y& Y4 Fe g Aol 28t AJA 88500 X g
oA 1527 AT st L AT FY 9
9} ARl A pelletd EolA] 83500 X gol
A 1A 7 AAEDEY pelletE A o] pelletE
t}A] 0.25 M sucrose® ol AHEAA 88500 X g
oA 1AZE AYAEEEAS pelletE AU ]
pellet® microsome #3202 AR2-3%ch

FH 99 7,796 % gollM 2083 YA ¥
HAGN A D& pelletd 0256 M sucrosedo] &
gAF)3 o] B 20~45% (w/v) sucrose linear
density gradient -£¢1-& €& AAF AR Ba}
AlA 45200 X goll A 2087 4B st d&
HAEL 025 M sucrosee] ABGAA 7,796
X goll A 2087 YA EE 8 pelletE Ao
°] A& mitochondria ¥-3 o2 ALg-3ich

9] AR RN 2E 27 2~4TolA
Algetgen], om ALgd AHRErIE Du
Pont SorvallA}¢] RC-5B refrigerated superspeed
centrifuge®} OTD-65B ultracentrifuge®] Qt}. ©]
) A1-&% rotors Du Pont SorvallAbe] SS-34 2
T865 rotorf L sucrose linear density gradient
£-H9] A|ZE gradient former (ISCO model
57008 AH&-8t4rh

B AR 24 1 AST 348 &4 AEY 2
Al 2% cytosol, mitochondria 2 microsome
PYg ddRoZ 5 mg/mi7t HEF 026 M

sucroseid] @EA)A A8l o UDP-GT &
AL 54 AEE £ 3 microsome & @
Ao 2 5 mg/mi7t HES 025 M sucrose? ol
HYA|A AHE-B AT

AL AR &4 0 3T 79 cytosol, mito-
chondria @ microsome #39) AST9] 4= &
AL A& ¥4 2-naphthol®t PAPSE V2=
ALg-8te] 37ColA 1087 WHe-Al 7| F-¢toll A
A% 1-naphthyl sulfate & methylene blue®} ¥+
SA1#A AAR ion pair pigmentE chloroform e
Z 2% F 651 nmIFolA HAse 49
SHEE &3} Sekura B (1981)9) el 3}
At 2dx o)W AST-13 0 isozyme &3
AolE= 05 M sodium acetate (pH 7.4) $&9&
AL gEg e AST-M3 IV isozyme &4 Aol
= gEdogM 05M sodium phosphate (pH
55)4F A8 ALglqn) o] A48 AR T
187k 1 mie) 83 =51 me) @] ¥t
£33t A3 1-naphthyl sulfate® nmolZ Y-}
B

7+¢] microsome £8¢] UDP-GTS] 4% &3
2 Ag¢} 4 p-nitrophenol®™ UDP-glucuronic
acidE 713A 2 ALl 37CAAM 2087 HHAF)
= E9bol 4% pnitrophenyl B -D-glucuronide
€ 413 rmap ol A vl et §2 0 BHEE A
&3}l Reinke 5 (1986)2] Holl o3t o] &
Ao BAHE 99 183709 1 w9 @] v
%3t 482435 p-nitrophenyl A -D-glucuronide
£ nmolE YERRT)

o] A¥A A &4 GAE SHYPEA A
BEE ¥o17] 989 Sigmarlel HAE E4E
AHgste] AP an e Algd dsly 23
243 1 HAXNE A 23 o] 4Y
ANA 7 & Y= FA AHEE ERFEAE
computer controlled enzyme spectrophotometer
(Varian, Cary 210)%th

Km*| ¥ VmaxX]¢] &4 : 343, #9594 2
2 ¥ 1Y AR F, §4 FE F5 F 15 4
2447 Ao A 4 28 22E F 1494 F
A FR ZFES AL 15 R 4N A F9
AL B8 ANREF ZF 54 7149 493 3
A A5-g AME3le] 4k AST ¢ UDP-GT #4
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28 34T F ol HHo2REH INVAE, 18
Iz g4 AR A4 AL 71EgY v
ZRE /[SIAE AN oFd4E (double
reciprocal plot)& %3} g o)A 2HE Km
29 Vamx & 2+ St (Segel, 1976).
SR Ak E4d T Illd FFL05M
perchloric acid®} methanol-ether Y (318
2 9AS AA8E Greenberg$t Rothstein
(1957)Heg a4 Fo @dg A4 &
biuret¥ (Gornall et al, 1949)2.2 A% sl
AH AR 794 FAHL Student's t-testZ
FPon FoeEe 005 o)5tE sk

Y

EEatE A HF0AM FY =Y 50| U
3} Ao AST isozymeE2| BH= DIXIE
& F 7 9 ¥He] AST I-0 € AST M-IV
isozymed] BAHEE F4 4 F5& oA
TAME #9F WEE YERR ¥ket (Table
1, 2).

FEE 23 F 14Y9) F4 FH FE5L o)

Al713 1L5AIZF R 24A1RE AFAIZL T A 2he]
mitochondrial AST I1-1 isozymed A EE
T4 FH 5% oA 2T va 474
oF 43% (P<0.05) & oF 48% (P<0.01)S &71= v}
Bt 2y 9 24E ¥ 4] 4 54
F5-& o7|AZ] 2EIA 2 cytosolic B micro-
somal AST I-1 isozyme®) 84 %E W5 & 1}
ERR] 9kst} (Table 1).

FE98 22 F 1449 FA FH F5E oA
713 15A1F B 24412 A FAIZ oA 839
AST 1-1 isozymed 84 EE FA4 4 5
¢ ofZIAI &) HiE 7 o 71% (P<
0.001) 2 oF 72% (P<0.001)8) &7+& YeERRITH
(Table 1).

FEW 4% F 4dd B4 FR FEL o)
A7 15412 R 4RI AFAIZ E A 7hY
cytosolic AST M-IV isozyme?] BAEE F4
F3 FET oA tizEe v 7 &5
7% (P<0.001) ¥ 9F 56% (P<0.01)¢] ZAAE Y
S 28y 2Ed 2% & 14 34 F
A F5& A7 FEA 79 mitochondrial 2
microsomal AST M-IV isozyme?] 84 =&

Table 1. Effect of common bile duct ligation on serum and liver cytosolic, mitochondrial, and
microsomal aryl sulfotransferase I,II activities in acute ethanol intoxicated rats

Aryl sulfotransferase activities
(Liver aryl sulfotransferase; nmol 1-naphthyl sulfate min " mg protein™,
Serum aryl sulfotransferase; nmol 1-naphthyl sulfate min™'m¢™)

Normal CBDL Ethanol Ethanol 1.5 hrs Ethanol Ethanol 24 hrs
14 days 15 hrs + CBDL 24 hrs + CBDL
(Cytosol)
029 £ 0.04 022 * 0.06 0.26 = 0.05 022 £ 0.07 031 £ 004 025 £ 0.08
(Mitochondria)
056 £ 003 114 £ 012° 054 £ 006 077 + 015" 058 £ 005 0.8 = 0.14"™
{Microsome)
074 £ 003 081 = 012 0.70 = 0.08 068 *+ 017 072 £ 006 076 £ 0.14
(Serum)
278 £ 019 346 * 031° 287 +£ 023 492 + 067 292 £ 028 508 = 063"

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

Animal groups are described in Fig.1.

b; P<0.0! vs. Normal, ¢; P<0.001 vs. Normal, d; P<0.05 vs. Ethanol 15 hrs, f; P<0.001 vs. Ethanol
1.5hrs, h; P<0.01 vs. Ethanol 24 hrs, i; P<0.001 vs. Ethanol 24 hrs, k; P<0.01 vs, CBDL 14 days, |; P
<0.001 vs. CBDL 14 days
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Table 2. Effect of common bile duct ligation on serum and liver cytosolic, mitochondrial, and
microsomal aryl sulfotransferase I IV activities in acute ethanol intoxicated rats

Aryl sulfotransferase activities
(Liver aryl sulfotransferase; nmol 1-naphthyl sulfate min™mg protein™,
Serum aryl sulfotransferase; nmol 1-naphthyl sulfate min™n¢™)

Normal CBDL Ethanol Etha}‘l’r‘;l 15 Ethanol  Ethanol 24 hrs
14 days 15 hrs + CBDL 24 hrs + CBDL
(Cytosol)
019 £ 0.02 010 = 0.03° 021 £ 004 009 £ 003 018 £ 005 008 = 0.04"
(Mitochondria)
066 £ 005 118 £ 015 077 £ 012 089 = 022 068 = 017 085 = 025
(Microsome)
061 = 008 095 % 017° 073 = 0.14 077 £ 0.24 068 £ 011 074 £ 021
(Serum)
254 = 017 381 = 032° 268 £ 025 523 * 074" 263 * 031 546 * 082"

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

Animal groups are described in Fig.l.

b; P<0.01 vs. Normal, ¢; P<0.001 vs. Normal, f; P<0.001 vs. Ethanol 1.5 hrs, h; P<0.01 vs. Ethanol
24 hrs, i; P<0.001 vs. Ethanol 24 hrs, j; P<0.05 vs. CBDL 14 days, k; P<0.01 vs. CBDL 14 days

o WEFE YEA ¥skrt (Table 2).

F98 4% ¥ 149 34 4 5L oW
AZIE 15M3 B 2447 A7) THoljA] €3
9] AST M-IV isozyme®l 8AEE 34 £ 55
Tk of7jA1Zl Tl HIs) 242 959 (P<0.001) E
ok 108% (P<0.001)¢] F71& JeERARIT} (Table
2).

FEd 2% F 14U 34 =4 =

717 T RS S99 4383 £ 14
d AR T FHE A4S vn
28 A4 T 1499 F4 FAH F5E A7
15417 & 2447k AHAIZ Tl A 7+] mito-
chondrial AST I-0 isozyme? BAEE =
TRl FEET A8 F 149 A 2ol

&
o
-
ow.

sl gz ¢ 2% P<O0 2 ok 25%
(P<0.01)¢] #Z2E YeEIAIL (Table 1), 7He)

mitochondrial AST M-IV isozymes] }AEE
Zvz} 265% (P<0.05) 2 oF 28% (P<0.05)8] Z4
E vEh.en(Table 2). 8389 AST I1-0
isozymed] BAEE Z+z} 42% (P<001) 2 %
47% (P<0.001)8} ZF7+5 YeRHRITE (Table 1)
223 g3 AST M-IV isozymed] BAEE 2t
Z} 9F 37% (P<001) 2 9 43% (P<0.0DY Z7}
£ YRR (Table 2).

B AN ARAR

SEIE B HFUM 2 Y F50| 2
microsome2| UDP-GT ®A=0| 0|xle ¥k
# 7k9) microsomal UDP-GT 4=+ 34 F
B FE5E oF7|AZ FAAME T WEE UE
WA gttt (Table 3).

F98 AZ F 14d 34 =4 F
AIZ)Z 15A1ZE R 24X BHAAI Tk
microsomal UDP-GT @4 %%
gk of7| A7l Cﬂz:r“ﬂ uls) &
(P<0.001)8] #A&E YEhIYH (Table 3

PR 22 F 149 34 FH FEE oW
Al 25 Y2l g5
AAZ T ARE 4E njugds W FE9E F
F F 1499 A F8 F5E oA 1547
ToA k9 microsomal
UDP-GT A4 EE =T FE9at 238 ¥
149 A3AZ Tl w8 22 <F 37% (P<0.05)
2 oF 42% (P<0.05)2 #4228 YERlY (Table
3).

=

BF A SEEE AT & 1490 24 FF
S58 AZE o el mitochondrial AST
isozymeEe| Kmx{ % VmaxXi2 HE: 3z
A $98E 228 F 1499 84 F4 F
58 op7|AZA & W PAPSE 7|dE AL&3
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Table 3. Effect of common bile duct ligation on liver microsomal
UDP-glucuronosyltransferase activi-ties in acute ethanol intoxicated rats

UDP-Glucuronosyltransferase activities
(nmol p-nitrophenyl B -D-glucuronide min™ mg protein™)

CBDL Ethanol Ethanol 15 Ethanol Ethanol 24 hrs

Normal 14 days 15 hrs hrs+ CBDL 24 hrs + CBDL

216 £ 24 123 £ 3(° 237 £ 32 77 £ 289 224 £ 36 71 £ 33"

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

Animal groups are described in Fig.l.

c; P<0.001 vs. Normal, f; P<0.001 vs. Ethanol 1.5 hrs, i; P<0001 vs. Ethanol 24 hrs, j; P<0.05 vs.
CBDL 14 days

Table 4. Mitochondrial aryl sulfotransferase I,II kinetic parameters from cholestasis with
acute ehanol intoxicated rat liver determined with adenosine 3'-phosphate
5'~phosphosulfate

Animal Km (mM) Vmax (nﬁm_c;l l—napht'hs_r}
groups sulfate min~ mg protein )
Normal 161 * 0.33 067 £ 0.05
CBDL 14 days 159 £ 043 122 £ 0.10°
Ethanol 1.5 hrs 162 £ 037 065 + 0.08
Ethanol 15 hrs 158 = 041 082 = 0.13"
+ CBDL
Ethanol 24 hrs 160 = 0.39 068 = 0.08
Ethanol 24 hrs 156 + 0.35 093 *+ 0.12M
+ CBDL

Michaelis-Menten constants for aryl sulfotransferase 1,II were determined using adenosine 3'-phos-
phate 5'-phosphosulfate and 2-naphthol at 37°C for mitochondrial fraction of male rat 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 Fig.l.

¢; P<0.001 vs. Normal, d; P<0.05 vs. Ethanol 1.5 hrs, h; P<0.01 vs. Ethanol 24 hrs, k; P<0.01 vs. CBDL
14 days, 1; P<0.001 vs. CBDL 14 days

2
Jm-

A% 7+9) mitochondrial AST isozyme® 7|1 15A17F @ 24412 AAIZ) FojA] 742 mito-
9] KmA % Vmax3 ¢ WEL table 4 @ table  chondrial AST I-1I isozymed Vmax3lE =2
5¢} #rt. HzEd F4 4 F5U A TEOE R
# Zte] mitochondrial AST I-11 2 AST I F7H¢ GERlev 1 g2 $EEw 23
-V isozymed Kmxl& BE A4 F2l3 3 & 149 AR FEYGE 9% ZAE Y
H5-0] §lith (Table 4%} 5). et gt (Table 4).
298 2% 3 4 348 F4 F5F PN F98 2% ¥ 1499 84 34 F5& oA
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Table 5. Mitochondrial a1:yl sulfotransferase II,IV kinetic parameters from cholestasis with
acute ethanol intoxicated rat liver determined with adenosine 3'-phosphate
5’ -phosphosulfate

Animal Vmax

Km
{mM)

Groups ‘ (nmol 1-naphthy! sulfate min™ mg protein™)
Normal ‘ 2.30 £ 0.29 1.04 £ 0.09
CBDL 14 days 225 + 0.40 150 £ 0.16°
Ethanol 1.5 hrs 234 £ 0.36 1.18 £ 0.14
Ethanol 1.5 hrs 230 £ 047 128 £ 0.15
+ CBDL

Ethanol 24 hrs 233 = 043 1.09 £ 0.11
Ethanol 24 hrs 227 £ 053 115 £ 018
+ CBDL

Michaelis-Menten constants for aryl sulfotransferase TI,IV were determined using adenosine
3'-phosphate 5-phosphosulfate and 2-naphthol at 37°C for mitochondrial fraction of male rat 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 Fig.l.

¢ P<0.001 vs. Normal, j; P<0.05 vs. CBDL 14 days

Table 6. Microsomal UDP-glucuronosyltransferase kinetic parameters from cholestasis with
acute ethanol intoxicated rat liver determined with p-nitrophenol

Animal Vmax (nmol p-nitrophenyl
Groups Km (mM) B -D-glucuronide min_E mg protein )

Normal 943 + 167 286 *+ 19

CBDL 14 days 927 + 218 148 = 2.2°

Ethanol 1.5 hrs 951 + 1.94 2892 + 25

Ethanol 1.5 hrs fk

+ CBDL 026 £ 172 93 = 2.0

Ethanol 24 hrs 946 + 224 273 + 23

Ethanol 24 hrs ' , ik

+ CBDL 929 £ 2.06 88 £ 2.7

Michaelis-Menten‘constants for UDP-glucuronosyltransferase were determined using p-nitrophenol
and UDP-glucuronic acid at 37C for microsomal fraction of male rat 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 Fig.l.

¢ P<0.001 vs. Normal, f; P<0.001 vs. Ethanol 1.5 hrs, i; P<0001 vs, Ethanol 24 hrs, k; P<0.01 vs.
CBDL 14 days

713 15AIZE R 24NZE FHAR Tl ko) HEBE F 149 B FA FHL oINS

mitochondrial AST M-IV isozyme?] VmaxX|¥ 1
Tl SEHAT ZAS F 149 AGAZ 2ol
vl AL F2) 3 248 VERIIT (Table 5).
EFNM SEIS HEE F 14Y0 Y F
H 58 AMZE 0 2k2) microsomal UDP-GT
o] Kmx] ¥ VmaxX|e] HE: dFHNA FF&&

o} p-nitrophenol € 712 &2 Al&3te] &A% 7ho
microsomal UDP-GT4 KmA] % Vmax*& #

2 table 63} #t}

# zt2] microsomal UDP-GT9 KmA & &
AYFoNA Frold WEo] gt

EFHE 27 ¥ 1499 84 F4 $5& o]
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AR R 6% 2R

AlZ1a 15A17F B 24X BHAZ 2l A 3k
microsomal UDP-GT¢| VmaxX & 1 tR2ee]
F4 4 5% AT B2 99 233
X 149 AAA Fol vE /YT #AE e
BiEA=3

3 &

2717 e 58 dL W A 39
9 7ZF73WZE (Wooddell, 1980; Sherlock, 1985b;
Hall, 1994)el| o138 4= glom &52 <3 el
£ WA W32 lactate®] B3 571, pyruvate®)
AR i, Agake 4 &3, NEZAI R
g4 At 2 Ak Akg A4 55 E 5 9
t} (Ellenhorn and Barceloux, 1988; Hall, 1994).

T 2 FEEA N} |HE FEL L
A FEY AR, 28Y, BEEAY g, A
A #x H, Tt Xl 9% F= H3
%°l™ (Halsted, 1976) ©|¢} #& 71g = Ago
2 Zre] FFEAT oIHE T 2AL AL 7
= &4, AA3 2 A3 W 5ol veig B
ot} (Desmet, 1994) A3 7+ 71%59) Fel= W}
Elte} (Halsted, 1976 ; Sherlock, 1985a).

879 298 AFSH o FFLA) oF
715|m Alzko] Z 3ol whEl FE-E RS HAL
29X F4, 443 £ A " d43Fes
el (Moritz and Snodgrass, 1972 ; &4
9], 1987 ; AEA 9], 1989) FA9l 7t 75E #
)7} ;P& A (Kaplan and Righetti, 1970 ;
Righetti and Kaplan, 1971 ; Toda et al, 1980 ; &
43 o} &Y, 1992) 2.2 delA gk wakA 7t
9= 2@ Aslehy AT E o 493 e
2 9y o] &3l o] 8F e FHAE FAAsh
FFEEANE vt Aot

IF EFEADANE 4F QAo & AA) ¥
BEAEY SAEI FAEHE Aog g8 sith
F A3 2ESANNA T 8P FEE A
Aol & A Wg &F4E microsomal glutathione
S-transferase (¥-83 £, 1990), xanthine oxidase
(&4, 1985), microsomal ethanol oxidizing
system, aldehyde dehydrogenase (&34 9,
1988), mitochondrial & microsomal AST (Ihm

et al, 1995)°|8 I =7}t ZAHE A& A
A HF FhE= cytosolic E mitochondrial gluta-
thione S-transferase, glutathione peroxidase (&
£2 9], 1990), monoamine oxidase (Ea 33 &
4], 1989), catalase, alcohol dehydrogenase (&
24 2], 1988), carboxylesterase, arylesterase,
cholinesterase (F&4 3} 0]43, 1992), cytosolic
AST, microsomal UDP-GT (Ihm et dl, 1995)%
o2 o|F KA YR FAL FE UFLH
ZelN a2 g4 FRFEaA Jehd 2
&4, 1985 &4 9, 1088 Fudn ZE4
1989, A-8H 9, 1990 FEA4H o=y, 1992;
Thm et ol, 1995)8} ),

AWl F5E FAHL oA gBE hAEY
o] thA AL ethanol®] acetal- dehyde® Ata
i oA acetate® 4F3}E Tt (Bosron and Li,
1980; Lieber, 1985). &3] o]t dlAtzAg oA
MY acetaldehyder HAEL FALE xY 8
= &4 (Sherlock, 1985h)2 @#A 9li &g F
B FEA AT Uy ¥yt xAdHe
(Chang, 1985; Chang, 1987)9+& ©&-249) 74
FEo] HYEH T &9 AR S A2
HAolm =& Adivle Bux vt (AN
T4, 1992, A4 9, 1993).

£3] dAdAe 4 F53 FFEAR A=
o] &Aool gxE we Ao E AX W &
AFY BYES ¥ Hsvta 3o (FE4
9], 1990; A HT 54, 1902, T2y, 1992, A
2% 2 1994). HAFANAM B4 4 FEA EF
€A 7} o1 HH FFEAT S w B} ZollA
2 8HEI F7EE QAo E A4 HE FAE
< xanthine oxidase (34134 9], 1994), cytosolic
glutathione S-tansferase, cytosolic glutathione
peroxidase (&2 9], 1990), mitochondrial
monoamine oxidase (FAJ%43 &4, 1992),
catalase (F1LH, 1992)5& & F don 7hiA
I BAES FAaHE AA0)E AA HE S4e
microsomal glutathione S-transferase (&4
9], 199008 € & ik 282 4 FF 54

FEA7L o7l HH FEEAT J& Wrg o
oA 2 GHEI} S7EE AA0)E A W
E4E2 alcohol dehydrogenase (23, 1992)
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9} xanthine oxidase (34 % ¢, 1994)5& & +
AL 2 BAHEI} TAFHE EAELS carboxy-
lesterase®} arylesterase (¢H%S-, 1993)8 &
Ack. WA o AgolM BAEE £4F AST
isozymeE ¥ UDP-GTRE oA §FAlo] gl
A\ E A B Aioly, B4 FA FEA
HEFEEAE oWINRE W A A=W
F(2EY, 199)HERE g4 FH FEAAE &
FEAL ob7|HWA TelA 2 G WES A
M Aozw yzhar,

o] A% A#o|A # 79} mitochondrial AST
I-10 2 AST M-I isozymed] BRESE 29D
AZ F 14940 F4 FH F5E oA FE
T g2 Fgdwt 233 F 149 AR
TEIY 4% Pugs W 2EE 43 F 149
o §A4 48 FE& oA 1541 B 244
AN Z] TFollA o]F EAe BAEE gRT
1 29w 233 F 149 ATAR 2ol vl F
AgA o2 FolatAl 7R fFskth ey ke
cytosolic ® microsomal AST I-T0 % AST M-V
isozymed) BAEE ol T AE 7 F23 2}
°]7} ATk

o] A% AHoA Fzte) microsomal UDP-
GT BAHEE 9% FZ F 14 34 =3
FE5E oA 2EH YR $E8d 43
g F 149 AN FEL) AE vz E W
98 dFE F 1499 54 T3 F5& oAl
713 1.5A17F B 24X A7 oA o] 2
9] A=Y uRE FFAN AFE F 149
A Z Foll vl FTAGHLE fofsiA o
AHA

o}de]l HAg& ¥ 9 F¢ mitochondrial
AST isozymeE3 microsomal UDP-GTE %
EAA B F8 F50] op|HE FFEAT 3
£ WEt 1E9 GHEI} ZAEE g4 A
o}

o] AY AN FHE AT F 149 349 F
A F5& ARl A 742 mitochondrial AST I -
O 9 AST M-IV isozyme® 7Z+2] microsomal
UDP-GTY Vmaxx& txEd 9w 23
g F 149 FIAIZ T8 olFE &9 VmaxX
SuuPe f BF FAGHOE §98 HAE

YEPATE 28yt oF o 2ol o] &49 Km
e F8d Zel7t YUt ol g Zo] FEFEA
Al 74 FH F5& oYL W °)F £
KmA|7} ¥5o] glovME gE&AT o)A 7
S WRrY 2 8%} A ER B3 VmaxH 7F
Z4E AL olE 549 AR At &0 &
&9 AR veid Z2#e} Brle oyt wet
A FEEA A B T FF oHH o F
a4e HFEEAT S Wig 1 0] A
F Rog Ayt

o] 48 AN F ¥AHY ASTI-TO ¥
AST M-IV isozymes] EAAEE TR 22 §
144 49 £3 F5& oA TEH} 2T
A 2FE AF F 14Y AFHANZ TE Tl AT
HzZE i FE38 22 F 444 34 4 F
5§ ol7|AI7I A 15417 2 24X A=A #
oA olE 540 SAEE WETY HAv 4
3 T 149 BFFHE T vls FAGHeE #
&t A o F7rEA o] A S FEEA A F
A FH FELE k& FZHY olF 39
HF 5o daldvte A& Ve ZHolgln
g & ok FEEATY 7 F5 2 AL
AP 7roln (Moritz and Snodgrass, 1972;
A 9, 1987, AAA 9, 1989; Hall, 1994) 3t
o} A7l 1YY v DA ELEQ] FFo|
A8 ATt (Lind, 1958 #H&2] €], 1988, o3
9], 1990) 1 B, =g FFEA) Al elA AST
isozymeE 9] F&o] AAAA F 1 E4=
7} 27ttt B3 (Ihm et al, 1995)7} Qlem
2 o] AgdM HHA FFEAS F4 FF
FE5E Hid g FHA olg B P
GEFEAT JE HEi FUHE AL T AETY
&gl tE A o]F Aid EF ¥
FEEAT g HEY) 65 Azl Helet A
"k

o] o] A¥ AT EPEY AALE Ho}
7+9] mitochondrial AST isozyme®3 UDP-GT
T HEEA A FA FH 50 o EHE gE
AT 1E WrY FAo] HAHE AR AL
Ho, £ gH5EA A F4 F4 F50] oH
A 2EAT US Eg el A ¢
oA BFLE ASTY &0 tL FVHEe 3

foi
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£ oINZ F 73 A9 aryl sulfotransferase
(AST) isozymeE3} 7} microsome?] UDP- glucu-
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