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B-D-glucuronidase (B-D-glucuronide glucuronoso-
hydrolase, EC 3. 2. 1. 31)& 7o) £33 &3t
A2 (Dingle, 1973; Smith®} Ganschow, 1978; Kim,
1979; Stahl® Fishman, 1984; Kurtin®} Schwesinger,
1985; Powell 5, 1988; Takagaki %5, 1988) & A glyco-
saminoglycan®] B] @2 3-D-glucuronsyl71 & 7}
a4y e B-D-glucuronide & 7Fr&8) 8} B-
D-glucuronic acid& ®&l A7l #EE-& ZFusts
A Aol (Kim, 1979; Stahl®} Fishman, 1984; Powell
%, 1988; Takagaki 5, 1988).

of Eay BE ZHd da EXHT (Idest
Fishman, 1969; Contractor®} Shane, 1972; Geokas%}
Rinderknecht, 1973; Potier$} Gianetto, 1973; Héok
%, 1975; Himeno 5, 1976; Owens$} Stahl, 1976;
Hoehn# Kanfer, 1978; Smith®} Ganschow, 1978)
%3] 7H(Ide$} Fishman, 1969; Geokas$}t Rinderkne-
cht, 1973; Potier®t Gianetto, 1973; Hook %, 1975;
Himeno %, 1976; Owens®} Stahl, 1976; Hoehn®
Kanfer, 1978; Smith® Ganschow, 1978), A1(Geo-
kas®} Rinderknecht, 1973; Hook ¥, 1975; Smith$}
Ganschow, 1978), 3| (Geokas®} Rinderknecht, 1973;
Hook %, 1975), v)(Hook %, 1975; Smith®} Gans-
chow, 1978), & (Geokas®t Rinderknecht, 1973;
Hook %, 1975)00A) o] &Aie §Ago] $43n
Al E el A= lysosome®t endoplasmic reticulumol)
F 2 ZM3t(1de®t Fishman, 1969; Contractor}
Shane, 1972; Potier®} Gianetto, 1973; Himeno %,
1976; Owens9} Stahl, 1976; Hoehn® Kanfer, 1978;
Smith®} Ganschow, 1978)1 3t} gt o] &4+

Ofy
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g3 9 P4 (Woolenzt Watker, 1965; Williamse}h
Keys, 1970), 2% (Begum, 1973), ©&(Ho %, 1979;
Ho %, 1985), &4 (Moro %5, 1975), %<=(Butterwo-
rth &, 1974) ol = 8o waix Aot 123
B} Fo AR+ HA4 $2(Bjorkerud 5, 1967;
, 1972; Garay %, 1972; Chatterjea$} Cho-
pra, 1979), 7% (Chatterjea®} Chopra, 1979), 2+t
(Urban®} Unsworth, 1977; Nagasue %, 1982), @
JE A (Miller 5, 1966a; Miller 5, 1967), 3 <
(Dubick %, 1987), = (Miller 5, 1966b; Belfiore
5, 1972), 234 shock(Demling %, 1980), 3}
(Simon¥} Altman, 1984) 2 Kwashiorkor(Begumt
Ittyerah, 1970) 84500 & F7hsH 53] @&&A 7}
FHbE e (hdm A3l A ofe] Tl HAE F
7} 5] 1 (Bjorkerud 5, 1967; Aronsen &, 1972; Garay
5, 1972; Chatterjea®} Chopra, 1979) o}-28] &
SHTAME o] are BAo #As Fvidr)
(Aronsen %, 1972; ¥-21], 1990) 3 $ic,

T8 RIF FAMe vlEo] A RH QY 7%
HE2EA b 8o gtoh steflol oA FH e
AnlEo] Fojytel wel &F2 8 of7in:
W E o) BAle] Aol 5 2 (Bruguera &, 1979; Chri-
stoflersen® Poulsen, 1979; Bosron®} Li, 1980; Woo-
ddell, 1980; Lieber, 1985; Chedid &, 1986; Dworkin
5, 1988) Jon B3 34 diabe] F8 379l 3t
= £ AT 08 F5ES 23 kL
%, 1975; Matsuzaki®} Lxeber 1977; Wands 5, 1979;
Nakano %, 1982; Uchida &, 1983; Chang, 1985; Sa-
volainen &, 1986; Chang, 1987; Eagon 5, 1987; La-
Baume %, 1987; Diehl %, 1988; Ellenhorni} Barce-
loux, 1988; Hoek &, 1988; Venkatesan 5, 1988; Ya-
mada 5, 1988; Hutabart®} Yost, 1989; 38 %

Aronsen %5
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1989; &34 %, 1989; Casey ¥, 1990; Diehl &,
1990; A3 5, 1990). Wt &5 2 A AL,
7 2 7 E o) 2k Christoflersen® Poul-
sen, 1979; Wooddell, 1980; Sherlock, 1985b)+= B
a7t a2y Aol UE W SFE dAY FF
(ethanol) ZF%o] of7| i H HE 2 FHA o]
A B4 MBS HR A Aoz Yzadd. & F
ArH oz HE AHA FFE sMECUL S
EF Rwde Bya gl

o] AFE ojejd FAE AT A Y@e
ANEF dgdoar v F4 F5 A EF
SAE oA ALY, FFEAVE AP U 8
Ao A FAFAFES oA F EHH 2
oA B-D-glucuronidase® B4 EE &Asle 1 A
g vn PES Hoir)

A

SB Y XX BB 45 ol e xHo=
AHSE A F 280-320g5) ¥ Sprague -Dawley% 2] &
AFHE AHgsigon 124 sutElg glo gdEn

#o) F 26F & F AR (E 1. F A4TA D),
299 48 § 19, 29, 3¢, 79 2 14Yq 22
9 A AFF(F 57), 9 NEE 3149, 29,
39, 79 2 1499 24z}t %9l vhEi(F 5), Ea-
gon 5(1987)2 Hyjol &8t 5%(v/v) ethanols

6047 HHA WY 4 250 D), 5%(v/v)
ethanold 604t 543 ¥ A4 5% ethanold 4
HAZIEA FHREAF 19, 29, 39, 79 2 4

dofl 42t %9l wE FF TE ¥ 8RS 23S
T(F 57), 5%(v/v) ethanold 60Ut AHA DX
tred 3 F 1Y, 29, 39, 7d ¥ 14do 4
=1 Y X F5 ¥ 7heed # #(F 57), Liv
F(1975) 8] Whdel wel M F kgd 422 ethanold
Folata 27y 15417 2 2441 el = G4 FF
FTEI(E 29), F9H AH 4UF AT kgD 429
ethanol® Fojsln ztzh 15413 & 24417t 29
29 2% F 849 F4 5L AND #(F 2D
Bolch

2t 4872 /i Eel sestden 4 ¥
PRT 2002 ALREPY. Atee Adse 1Y
AtE FA3ALY HPFEAERE HA .

B FH 5T U8 Y 55 F 7hees
T %Y Y F5 F F94REdEe ¢ FeMe
Bl 5%(v/v) ethanol& % (Eagon %, 1987)& =}
FrEol WA st 281 4 F3 F5& {H
#H 5 kg3 4g2) ethanolo] Fo X 2 25%(v/v) etha-
nol& A& ZA(Liu ¥, 1975) 89 13 A+ Fo3
Aot

Fa8d e tre ¥ eSS BEX €49
dE HEE st R Ao A¥siony

01 7 14 . .
N 23 + Days following operation
o—d + Sacrificed
Sham operation groups{Sham) PSS
P
o 4
—d
Common bile duct ligation groups ::___3 .
(CBDL) . 3
0 (60)(61)162)(63) (67) (74) (Days following administration
7 + -t + of 5% (v/v) ethanol)
0 1 2 3 7 D followi .
o4 ays following operation
[N SED .
Ethanol+ Sham groups ey b Qo = 4
S D
L e T « S it
by e - &
ey f—--—* - “" ,‘
Ethanol + CBDL groups :—_:7, P 4
ey e e o ____«-_-—-...._.--...._,..-_‘
Ethanol 60 davs — ‘——-'(1 5) (24) (Hrs following administration
— : : of (4g/kg) ethanol)
Ethanol 1.5 hrs group 0 14, Days following ligation of
Ethanol 24 hrs group ) common bile duct

Ethanol 1.5 hrs+CBDL group +— &

]

Ethanol 24 hrs+CBDL group "7 “

Fig. 1. Experimental design.
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FAE o 1241 FAAZ F ethervbH ol A A A
=3

ZRHAARS R oF 1om ol B Y A
Ko F9ae 7t o) ;}EL ? 1 FEUNRAE
Adstg e gt 7‘4% ‘EY o] HHAGeE 3}
Aok Hres e NEE A

& A {-4 A _%12*]/} AR F

ether v} 3loll A Al 8§t oo Cﬂ%‘ﬂ] SRR
AYsle] HE 4PN F ’}3““0 RS RIS
49} 0.25M sucrose? &2 #7H3ta] hell Ho} olH
g g AAT 2 S BAEFEAG HEF e
HWEZ F53] ghubstad 7hol] Wop 9l sucrosed &
7heg s A AT HHT A W) E e gty
HHe An F Ak FAEE FH3YTh

Aj2t ! Phenolphthalein glucuronide sodium, phe-
nolphthalein, sodium dodecyl sulfate, glycine, Triton
x-100, B-D-glucuronidase(from bovine liver, G 0376)
9 kel § o8 (10g/100m! bovine albumin) § & Si-
gmarte] AES AMEsIHon 11 9] AES 5
e dgEFS AHEstgh
k2| lysosome A microsome E&2| 2el: k|
7&% Zx) 24cw Wag § A HolA A
31 1 E8teled 1 ok 5p s Flshed 9l o
0.25M sucroseqﬂ% o] teflon glass homogenizer
(Thomas*t A%, chamber clearance, 0.005-0.007
inch)  2-4CE #FA&HA 400rpme] HxE2 24
27 53 4E viste 10w/v%e] 1 dEAE
A © ?}ﬂ’.‘—l‘?ﬂ A4 2%-& 2 3to] sucrose den-
sity gradient 9 4 B el (F3F 412 #32,1986) 0. &
Rasgol & ol vt ANE
571 X g(avergae relative centrifugal force)olA] 10

A m{)‘.
10 (e r\J

microsome ¥ 8 &

21 dayelste] 24e) vinky 22, 9 3 A9
2 A NE 7,796 X goll A

Yok B22 A AT o

148 2} 8ted pellet2t A AL Ao of
HA oA ABE pelletd 0.25M sucroseol et
Al7)3 o] A& 10-35w/v% sucrose linear density
gradient-&21 -2 o Y4 F e A 5ol F-54A1A 88,
500 X gollA 1587+ A Ralsle) A& d4d# 5
oprglel Arsol BAE pelletd ROk 88500 X
gol A 1A 4828l pellet& LIl o] pellets
T}A] 0.25M sucrose] ol A S EFAT A 88,500 X goll A
thA] 1474 941 2 2] 8k pellet AT of pellets
microsome #3802 AL&3F )

Lysosome ¥ & 9] ¥l Graham(1984)HE %

sta] A3 T & 2t ek FE A oF 10mlE #H 3k
1,000 X goliA 10#3F d4l#elstd 4dde 0421
o o] AN ] 10,000 X gollAl 2087 944
K23t pellets ¥qoH o] pelletg 10w/v% suc-
rosed ol EEAIA 1 Y FE 37-72w/v% sucrose
linear density gradient&-& %2 44T #A
FatAl ok ag]ie o] d4Ee®E 95000 X g
oA 2213 Al B8] 8l 51-57%(1.23-1.26g/cm ) su-
crose ¥ 3 H-2lol & A ¥ pellets 3 F ol pellets
0.25M sucrose} 2. & 13] 4 23l lysosome+ 3o
2 AMREEY. 9o AE BN BE 2
2-4Col A At on Arggt YAFE e Du
Pont Sorvall#}] RC-5B refrigerated superspeed ce-
ntrifuge®} OTD-65B ultracentrifuge St} 18] 31 suc-
rose density gradient 8949 A& gradient former
(ISCO model 570)& A}&3ly A Z=3FH .

&2 A& =H|: Lysosomal ¥ microsomal B-D-glu-
curonidase 4= A4 AlE+ Graham(1984)*
2.2 B3 lysosomed} sucrose linear density gra-
dient YA FE Y (FF A 2424, 1986) 0.2 F-g
3t microsome® 82 01% Triton x-1002. 2 28] &}
gt} 2edt o (Musa®, 1965) & AH&-3HATh

FAeMT EX: 7] lysosomal ¥ microsomal
B-D-glucuronidase &3 & 4 & phenolphthlein glu-
curonideE 7|3 & A}2-3}od pH 4.5(0.1M acetate bu-
ffer, pH 4.5), 38C Z 7oA 4417t wb-g-3= Fgtell
A A ¥l phenolphthaleinS ¥ %% &8+ Fishman &
(1967) 2] W) 9lalgdct. o] B-D-glucuronidased
Aeo s 187t 1mgd] O £ Imgel &
Aol ¥k-g-3lal A3 phenolphthaleing nmol2 L}
B STt

o] oM g 4 PR
g Fo]7] ¢18td Sigmarle] HA
sty WAt o e Agol tdte 23] 43
1 BHAE HIgoh

o] AgolA B-D-glucuronidaseF 3= Z4o} A}
43 ¥333 = A= computer controlled enzyme spe-
ctrophotomer(Varian Cary 210) St}

CHMEEE: § 2 Al Zo vl g 2ke (5M-perch-
loric acid®} methanol-ether&& ) (3: D 2.2 o-&
A A 8k= Greenberg® Rothstein(1957)H o2 &4
ANE T 9ug HAS b biuretd o2 A F3}
At

MEAXM: Fol4d #H-4e Student's?] t-test® 3}
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ot FH EE EF oM SEREE0] 29 lyso-
somal B-D-glucuronidase® A0 DIX|l= Jgh: 7+
A FH FEE A HFHAM AL 5%(v/v) etha-
nol-g Ho|HA HgGHE HaAPE o e lysosomal
B-D-glucuronidase @A =2 W%& H 13 g}

#7+9] lysosomal B-D-glucuronidase B4 £ 74
FAZFET ST LY Y FE FUleEEE
& 7 FoiMe ¥ dWEe JEA 4

A4 FGag AFF FollMe RIS 7
FeTol viE o Hia BRI TR AR ¥
293} 3Y9l e 2k 32%(p<0.05), 7Y &= 2F 35%(p<0.
05), 149l 9F 101%(p<0.01) ) F71E JERAA
o} vy 23 F5 F FEEE 24 ToMe 2
Bz2Ee 94 F4 35 F 7tees g o) vlsky
of A4 BAHE/t FHFEA F YT % 50

%9 Fo¥ F7HE JEhith 2Eln wyg 3
FE F 29U AT TH ZAFY FHAE
AFA FoA o] AAGAEY HEL M EHEHE
AY AT BU N Y FE F FHES AEY
o] FHAT AR FHTh e AKX YA E
VERH 21t

HEE AL HFM S4 FH 50| 29|
lysosomal B-D-glucuronidase &4 =0l D|X|= A&k
A 2SS AT F Y 348 73 F
E& NAE 14 29 lysosomal B-D-glucuronidase®
Az s # 29 B

#7be] Iysosomal B-D-glucuronidaseB A4 £+ F4
F3 35S NAL W E ¥Fo) gk 2y ly-
sosomal B-D-glucuronidaseBd:+v F9dL 2%
B 149 AHT Folut FEH AF 1Y F 4
T4 F5& NS W to] HAFelt 1 d&
= 34 F4 TES A T vE HAF @
AZF7HE JERIY 2 o] Ha e 29 2E

Table 1. Effect of common bile duct ligation on liver lysosomal B-D-glucuronidase activities in chronic ethanol

intoxicated rats

B-D-Glucuronidase activities

Day(s) (nmol phenolphthalein mg protein! min!)
gg"t‘ﬁ (Normal; 5.21+0.90, Ethanol; 496+ 0.81)
Sham CBDL Ethanol+ Sham Ethanol+ CBDL
1 517+ 0.87 6.15+ 148 502+ 0.84 6.10+ 1.34
2 520+ 0.92 6.84 + 0.93° 4.87+0.79 6.02+ 1.22
3 521+ 096 6.89+ 0.90¢ 476+ 0.82 6.15+ 1.28
7 5.19+0.85 7.02+ 1471° 494+ 0.80 6.32+ 1.94
14 522+ 0.98 1048+ 2.42° 5.13+ 0.86 7.67+ 1.58

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

Animal groups are described in Fig. 1.

a; p{0.05 vs. Sham, b; p<0.01 vs. sham, d; p{0.05 vs. Ethanol + Sham

Table 2. Effect of common bile duct ligation on liver lysosomal B-D-glucuronidase activities in acute ethanol intoxica-

ted rats

B-D-Glucuronidase activities
(nmol phenolphthalein mg protein® min™)

Normal CBDL Ethanol Ethanol 1.5hrs Ethanol Ethanol 24 hrs
14 days 15 hrs +CBDL 24 hrs + CBDL
5.21 1048 497 9.26 5.02 9.67
+ 090 + 242¢ + 0.83 + 172 +091 + 1.68°

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

Animal groups are described in Fig. 1.

k; p0.01 vs. Normal, o; p{0.01 vs. Ethanol 1.5 hrs, s; p{0.001 vs. Ethanol 24 hrs
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Uy ¥ 34 F4 FEL ANTH FHH 2F 2 Y FA FE T keS¢ Tl Hslkd
149 AR5 23 N2 PE B F3 ) 8 A7t o] B4 ALV} FHHEE 3 2= °—¥ 231%(p
A%t €0.001), 3ol = <} 259%(p<0.001), 7€ ol = <F 370%

oM £N E= slFol|A SEHEZFO| Z2H| mic- (p<0.001), 14Ul oF 487%(p<0.001) &) VAT &
rosomal ﬁ-D-qucuronidase AMTO o|X|E= HEk AZ71E YRl agle B4 54 5 & &
nA FH 22 A7 AFHNA AL 5%(v/v) ehta- ga-g A T3 Fgaet 433 S vugds
nold Ho|AA FH#E AAHE o 7+9] microso- gy F4 F5 F 98-S 2 Lol F

mal B-D-glucuronidase 84 = 9| HE-& & 3% #rh g AF3 FHGE 98 A3 F 2 ¢
# 7t} microsomal B-D-glucuronidase &4 =+ 16%, 3YolE ¢ 7%, 79l < 20% S7HE o

A FA FEF teeT € A FE 5 Fode gde 14dolwt o 44%(p<0.05) 9

hred 3 F FoMde E ¥WES eI A 93t Z7HE eI,

gt} S AT EFM 4 FH FF0| 242
AAHe FGHS AAF Tl HERTY 7} microsomal B-D-glucuronidase@#AT0l| O|kj= A
F& ol v o] Hie ALVt FHE 2R £ gk AN FEHg A4F3 F 14l F4 T3

5 o

290l & oF 165%(p<0.01), 3¥ = 2 212%(p<0.01), %2 ANAE 9 79 microsomal B-D-glucuroni-
79l 2k 298%(p<0.001), 14+ oF 325%(plo0. dase @A E HE S X 49 #Zr}
001) ¢ ARG =712 \,}E}Lﬂﬁdt} # 72l microsomal B-D-glucuronidase& 4 =&

El
B R $% F 3ERs 438 P 1 A FA F5L AAE o d HEol Yt 1gu

Table 3. Effect of common bile duct ligation on liver microsomal 8-D-glucuronidase activities in chronic ethanol
intoxicated rats

B-D-Glucuronidase activities

Day(s) (nmol phenolphthalein mg protein® min™)
i‘gg’r‘;"t’l’:ﬁ (Normal; 0.54+ 0.24, Ethanol; 0.53+ 1.25)
Sham CBDL Ethanol+ Sham Ethanol+ CBDL
1 0.54+0.25 0.95+0.38 0.52+0.26 0.82+ 0.33
2 0.55+0.21 146+ 049" 0.51+ 0.24 1.69+ 0.46'
3 0.58+ 0.22 1.81+ 054" 0.54+0.27 1.94+ 051
7 0.56+0.26 2.23+ 0.60¢ 0.57+0.26 2.68+ 0.62
14 0.53+0.27 2.25+ 0.58° 0.55+ 0.25 323+ 0.65" *

All values are expressed as mean *+ SD with 5 rats in each group.
Animal groups are described in Fig. 1.
b; p<0.01 vs. Sham, ¢; p{0.001 vs. Sham, f; p<0.01 vs. Ethanol + Sham, g; p<0.05 vs. CBDL

Table 4. Effect of common bile duct ligation on liver microsomal B-D-glucuronidase activities in acute ethanol intoxi-

cated rats
B-D-Glucuronidase activities
(nmol phenolphthalein mg protein! min!)
Normal CBDL Ethanol Ethanol 1.5hrs Ethanol Ethanol 24 hrs
14 days 1.5 hrs + CBDL 24 hrs +CBDL
0.54 2.25 0.56 242 0.58 2.38
+0.24 + 0.58! +0.21 +0.55 +0.23 + 1.60°

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

Animal groups are described in Fig. 1.
1; p<0.001 vs. Normal, p; p<0.001 vs. Ethanol 15 hrs, s; p<0.001 vs. Ethanol 24 hrs
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microsomal B-D-glucusonidase &4 v F93& el visl HA| o] Hie BAEI FHY
A3y 14 AR Tolvt FHVEE 4Y ¥ w4 A F 193E o ZEged 19AE #
FH FE5S ARE o oite] AT 1 2 of ol gk Ziehvt Fe¥ A3 F 14dole 2
¢ B4 FA FEG AT vE A A 2Rl el vs) oF 188%(p<0.001) 8} &

2718 JEh 28y o] EAv FHEEE 14 Ag F7HE VeIt 48 74 B8 £ FE0E
d ¥ FHFYEFES AN TN FEN 2R ¥ A@g T H 1T A 2R 2E &
1Y Ao 23 45 wads g 8 Aok Asrse § Fol vis) ¥He| o] AABAE F

Friel= 9G¥ A3 F 3ol oF 62%(p0.05), 7l <

oY Y 5 3F0iM HEZ #ZA0| §¥F 98%(p<0.05), 14Ul oF 326%(p<0.001) o] AAF
f-D-glucuronidase @A TOfl 0%z Fgh T4 4 %7+ Jehieh 18)ln AAkFe) 29us 4%
FES A HAA A% 5%(v/v) ethanols Y ot Hoke FHE 23 2dode oF 18%, 3Y =
olwA 2#L ARHL we A B-D-glucuroni- oF 229, 79T F 43%(p<0.05) 8 F7HE e

dase 8459 MES H/ 59 £+ Ak

# ¥4 9 B-D-glucuronidase¥AE+= HA 4‘—/@ HCTHE ZEE EF0IM 24 T 0| HHE p-
Z223, 7lped 2 0l 4 35 Fkers g @ Dglucuronidase &M 0l 0|X|= gk BFHNA Fd
o oAy ¥ HES Jeh A FuTh g ART F UYd 54 7 FEE AHEE A

g g AR FoMe dELd 7t 4ol pD-glucuronidase B = HEFS £ 63 #Hrh

Table 5. Effect of common bile duct ligation on serum B-D-glucuronidase activities in chronic ethanol intoxicated

rats
B-D-Glucuronidase activities
Day(s) {nmol phenolphthalein m!"' min™)
f)‘;llor;"t‘f(‘)% (Normal; 1.27+0.29, Ethanol; 1.24+0.27)
Sham CBDL Ethanol+ Sham Ethanol+ CBDL
1 1.28+ 0.30 148+ 0.36 1.25+0.28 1.68+ 047
2 1.32+0.26 151+ 0.52 1.23+0.31 1.79+ 051
3 130+ 0.27 167+ 0.46 1.26+ 0.26 204+ 0.66¢
7 128+ 0.31 191+ 0.62 1.27+0.30 2,52+ 0.87¢
14 129+ 0.34 3.72+0.95¢ 1.25+0.27 533+ 123" ¢

All values are expressed as mean + SD with 5 rats in each group.
Animal groups are described in Fig. 1.
¢; p€0.001 vs. Sham, d; p{0.05 vs. Ethanol + Sham, f; p{0.001 vs. Ethanol + Sham, g; p{0.05 vs. CBDL

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

rats
B-D-Glucuronidase activities
(nmo phenolphthalein mi! min!)
Normal CBDL Ethanol Ethanol 1.5hrs Ethanol Ethanol 24 hrs
14 days 1.5 hrs + CBDL 24 hrs + CBDL
1.29 3.72 1.23 442 127 5.37
+0.29 +0.95' +0.27 +1.21° +0.30 + 1.26% ¢

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

Animal groups are described in Fig. 1.

1; p<0.001 vs. Normal, p; p{0.001 vs. Ethanol 15 hrs, s; p{0.001 vs. Ethanol 24 hrs, u; p<0.05 vs. CBDL 14
days
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# A9 B-D-glucuronidase B4+ 4 $4
FHE AL “H 3 ol glvich 1glal e
o) AA TATYE TR 43y 1Y 40

ol Ee AE 14 T HA FH FEE AT
Folu thte] HAE EE L AR e FA 4
FET A7 2o Hal AN BHEHE dehy

ook 1eja £dd 24 4d F 34 FH F5S
A T FEg AR F 14‘2 7428 1} B WS
EYe A48 ud 94 79 55 AT

24Xt Bl A7) Frot b AF F 14 A st
THTE oF 449%(p0.05) 9] o3 A F7HE e
W3l

LI

FAe FA F7) SWEA &5 F FE A
A A Fx olAolAT G E g HAAAY
4 AtH(Ellenhorn¥} Barceloux, 1988).

1 B4 5 V1o R A tfthe] B ety
gl 2e 71%8 A R 7)ol (Sherlock, 1985a)
Aol B Fau A Aol e Fa A
=t s AT Al SRS HRo R S
BE31 ok (Jakoby &, 1982). 1&j} o]ef3t 7]
& 7HA gholgt sheEtw A7 58 b ke
AHEzh 1k, 2HAEEE ] Mol ofrE 4 qlon
(Christoflersen®t Poulsen, 1979; Wooddell, 1980:;
Sherlock, 1985b) olmj b Al ¥+ A3k stz W
382 wWzte wh=d(Christoflersenyt Poulsen,
1979; Chang, 1985; Chang, 1987)3 3t} o]2igh
H 3= FZ mitochondria$}t endoplasmic reticulum
o/ @5l mitochondriaoh A Vel #ie
4 W8 9 cristae?] W E ¥
reticulumoll 4 YERUE W82 = smooth endoplas-
mic reticulum®] &2& § & Utk o]efo)x Mal-
lorya:#| F2) 3 FA| 2] HALE FRtsthe e a3
Wi Baee), g Al F4E T4 ey
thALE] B o] thAl#bA & ethanolo] acetaldehyde®
A8l thA] acetateZ AslE|o] o] & FtH Bos-
ron?} Li, 1980; Lieber, 1985). %3] olei3dl tfA}x}
RollA] MAE acetaldehydes ThMlE el Mxu) &
A3k A ExpA o] HALE Z 28t A (Sherlock, 1985
b)o & A& A Ut o]9} o] SFZ A3k HE=4to]
e w Foll A dojugy= thAM] W2 lactated]
A AarZ7%, pyruvate®] A A7 A, X]HJJQJ A EFA,

]uw\}o] )\Lg}ﬂ)\ ol JLojAb g}‘é‘,] ;g}

N

L2+ %o] 1 endoplasmic

4 20 tH(Ritchie, 1980; Ellenhom} Barceloux, 1988).
7t 7‘3'01] GEEA 7 op7lHe ASE dudy
A ‘?‘ ,Gad, SEeAE g, HMHA
P‘i’ﬂ*ﬂ ZoFolnt el o3 dess F(Hals-
ted, 1976)o]™ o]9} e Ugtm AEA] Gz
it HeFH, AR 2 4ed e 5 2 e
W 3}o} ofg ) 4% ALY Ve Aol vpeEldT)
(Desmet, 1979).
g3 Fot@dS FASNH S dEEAV H
Algtol 7 ste) whel @ES A T YA, @S2,
Mae g A3k 8132}7]» veh 2 2 (Moritze} Snod-
grass, 1972; Al 51987, A 5, 1989) (tE =
ko] Yshera o FE 218t 4E A model& TH5 7]
Ak gvbA wWiol vt #F 9 FHHS At
VHE-2 A S Wiy Aol (Kaplan®t Righetti, 19
70; &2, 198(); Toda %, 1980; &2 AofF,
1985; &2 o4t 1985; #3324 F, 1987; A
dEet #EA 1987). GESHE Y wjAd7]E el
A3tEw M Eo] EAEE alkaline phosphatase
(Kaplan®} Righetti, 1970; Righetti®} Kaplan, 1971;
Tada . 1980; #4521 %5, 1987), leucine aminopepti-
dase(#+3 2], 1980; 44359 #32, 1987), 5-nuc-
leotidase (&2 2} Foiqr, 1985; #& 4 & 1987)
4 y-glutamyl transpeptidase (23 2 2 29} 57, 1985;
HE A %, 19873 L1 o] #7h) Y alanine ami-
notransferase (3 2l o), 1985; 71oj8] %,
1990) % lactate dehydrogenase( 3213} o]Abel
71 $Hgde] 7haElvhal g o]9} 7ho]

LREEe) Tubue qhE kel 1 &
T el E Eo] F7hy| o]
vrepch A et 5“}
o]t o] T4 F& kv HEEAR

oF7IEH Fejehy gl 4zstA Wt ofriE
T FEA HEEATL op7IHW & Hn
& Al slojtt ahebA] o] Ay ol Ae} ho] F4
R 2 Al ol HEEAE ob7IA g
2 A o)A B-D-glucuronidase &4 o] W%

L us Asd Aol

5 (1989, 1990, 1991a, 1991b) -2 FF ol Al
WA R wAd T FEE AT L&*‘rﬂl%
of 7] Al & wf {FEA 9] alanine aminotransferase,
asparatate aminotransferase, alkaline phosphatase 3!
HE5ow o vE2HA

el

leucine aminopeptidase’} &



A g - dFg - HEH 73

Z5 M 9@ Ado] 7+9 B-D-Glucuronidase@ Aol n| = @}

- 411 -

oo ggen o] 4HS FFEAR QAT HAHRY
Eaol 3 FEoZ FEZH o] YEIG 733}3} 3t
Aok el ol & Ay Hile 99 F&8 3
o SupA e 2 *32}9‘:}

o] Aoy F4He Feag 2GS o 19
lysosomal B-D- glucuromd.’als.e%’H Rl Rk
29 HE 14L7A Fold §4E7HE e o
oA £ FE e 2E8E 43S g 280
22 F 14YAY fF28 FAH4EFVHE A
Y FA 25 F 3EEE 438 v AYAY
F98e ZAG oA o] Ah BHE HEYS

e AY AN B A A 5§ FE8E
HAE3 Fol Fyawt Aigt FHh of % $4Y
A8 YERfA

Yy o FEA S 2o &AL W ue
A E R 47189 lysosomeo] T EA o o) lyso-
somefoll+= 40459 <Hd shr el Baiob SHAE
o] slth(de Duve, 1963; Weissman, 1965; Allison,
1967; de Duve, 1970) 31 3tt} o] lysosome EAhES
EAe Ao ME o Avige] gd ¥ES
a3tetn opgel AXE 27t g3 AAGE FHoishe
A(de Duve %, 1955; de Duve, 1963; Comolli, 1967;
de Duve, 1970)0.2 <&l et o4& lyso-
someE 4 E 5 719 lysosomeo]| H]uLZA FH3I] =
A= Aav) vba o] Aol #EF B-D-glucuro-
nidaseol . ¥} wWEF-S A 2te] Fe|ohx HE S ly-
sosome & A9} 7)eg& & uf o] A # &g The
lysosomal B-D-glucuronidase”} HA £3 F=A| ¢
FEAE oF71AE 9 2 g4 FEEAY AL
o By} hadhe AL AE Aol st o)
ol o] fA 9 §Ado] AAHI o BFog
g FEHo vebg A3 oldrt BztE)

o] ¥l A3 v 4 FE Ay 29
#e AAYE 9 22 microsomal B-D-glucuroni-
daseB AL Fod 2% & 29%E 14Ynx &

A G4S7HE VPEMAIY el U R S5

& 2au Axe Fab WAz o ag d@e

710?}*1 o] Eao HYEE H}Jﬂﬂ"" 'I“t" higes '775]
E 5 290e 283 2o £4 F 29 2E 1

?4_77}*1 HE #AH g 33“5*/}“ YERY At

o) HAL B o B3 w4 FA FEA] 2gBg
AZshd Fday 2498 g2 219 microsomal
B-D-glucuronidase 7} tell A 11 @A o] 1§ F7hs]+=
RoR Ayzhdrh e 1 fRle] HalglR] o] 4

gqutog gt d9ysrle oy

o] d¥oA 7+ lysosomal ¥ microsomal B-D-
glucuronidase 84w F93S A A3 14Y H
H3 Folu} 2@ 4F 14U ¥ A4 4 =L
AR & o el Fydont 2 =2F¢ 34 +3
FES A o vE @A #4572 JER
Aok 22t o] EAEL FHEA AF 14U F F4
F4 F5& AN 2 FHEZF F 149 FHE
=3 8BRS de @ ol gk o HFe
GEEAA 34 FAH F5E oVIANY 1y 8-D-
glucuronidase § A T o= ¥ G342 v a2 s
A& Bod dag s,

o] dgolx ¥H9 B-D-glucuronidaseBd=e
F4Ae FHBE ZBEE de iz s
ool HE FEE Ad ¥ 14l A %’“5 =4
el ey v £ 55 ¥ 299s 3
&g FolME 1 dEF Y 2R 25 JF 7t
F&& ¢ Tofl v YA o] EAENEY FEH
2% 3 395 4Y7tA EAg 5718 Jepi A
Y 23 F% ¥ 98-S 438 79 F34HA
TS 2 TN o] B2y BHEE ¥
‘ﬂ—"— g vy 4 FE & %%3&% AEg 7ol

& ¥ 29%E UYUAA o 28 G45E
EM%M.

o] A&l # €42} p-D-glucuronidase B4 £ &
FEos ZF3a 49 AP 2o FEH 2
14 5 F4 T4 F5& A1 ol 2o AT
e 2 YRS 34 4 250 A7 P g8
WA FAF7HE JEIAY. 393 22 14U &

#A FH 5 A 29 FES 43 F 4y
e T3 vude dye FEE Fdz £ oud
AAs FHY e 45718 JeEpdTh

of 4AE 4 % WA FA F5A GFELAVL
PN FFEAT UL o By 1 &4y FE
2.2 9] B-D-glucuronidase”} 39l 8 FFo] A3
Atk g BoFe Jolgt & 4 9l o E3 etha-
nolo} WA Mxe] HEutsl N Eav|Hute] FoAd
& Z7HN o 251(Geokas® Rinderhnecht, 19
73)7F A3 B o] AL oS gt Ao

o FAAel AT YHoz Ko} 7t lysoso-
mal B-D-glucuronidasew= B&F A A w4 3 F
=o] ok7|HW 1 o] HEFEAL JE WEG
A= B2 A7 7H2] microsomal B-D-glu-

curonidaset> §&FE A W T3 FHo) ofr|9H



— 412 —

R AR U 1L & XT3 9% 1992

O RHel gELAT g AEd FobEE B
AZEY. 223 34 2 B Y 354 9ES
A7t opNE dFEAT A WETH 7 Egol
ZEdoe oA olF R rEel FHE
Aoz A7t oA o 4He BFLAR
£4o] g HE SFE AL APGE AL 3

wdse A ¥ 5 vk
[=] oF
o] ATy Ngw HAIA &F9 gl g

Aahetz v 7 o dshg whalaal Alag dF o 2 A
34 2 4 FH F5& A \l 5?14101]7%\ FTad
AFz GEFSAZ o7 A
ronidaseG 4 =& &3 A

AR F99g AL o 12 lysosomal B-
D-glucuronidase& 4 &= F9% 4% & 2dFH 14
G7AA ol B457+E JEh AT 18y A
T3 = Ao FERS 2429 S de IR 22
3z 14?——10“‘” %9]3]' 4% 7He Ve Sl

v 5 F FE8e 2289 o9 Z4FY

FEBe é’é}{} FoM o] AAEATE v WP
= A A7 B 9 FAY 25 £ U8
133 o] FHEv AAg R gt A
48 Jehd T

g g £ FE e s 2898
w) 7te] microsomal B-D-glucuronidase@4=v F
g AR 3 2d%E YA @A GHFE
ER Gt 9 3 5 F S99 438 749
‘“J’-J-J FHAS S T o] EAY A

& Hude de Y A F= 3 Fdd
@%i{l o] E F 2dFE H4AA HE A

#4F7HE e

2rel lysosomal ¥ microsomal B-D-glucuronidase
S re FEag AFsan 49 AHe oy
TEH 2 4d F 349 TH 58 MFHe o
chgol AHaTely 1 diz2eel 34 FAH F5%
A7) el vlE dA% G457E e 1
2} o] AAES F9d 474 4Y ¢ #49 73
*&%9« A7 o FEd 2 3 14 AAg T
P& Wie 8 Apolvh gl

“3’2}41—4 ZF40e 23 Fode Bz 7}
& Hs g3 B-D-glucuronidase&Ad =7}
g A% ¥ 140.401] A3 F7He veb Sl
o1y Bt A 5 F FHES 4383 LM e

i
o
X
rN
1o
m
U
UQ

=3
[}

=

fo

o

i1

o

I oz vy F
Hjg] ¥ o] &4
e 14d7tA d@4g F7hE ey, 2ela
9Y Y FE T 9SS A% 7% F4H
FHag AFAg T o] Hi EARE VYL
e v 3 5 §F F2H9Ue 23 T
& 2d%EH UAA HEe BAF7HE VEUY.
A @A NA B-D-glucuronidase FA == FEH#S
AA3 T 149 AAF Folut FEW AFH UY F
4 T4 F5S AUToN el BT e
T YRRl 34 F F5 AR S vlE @A
G457 JeAd. SER 23 ud §& 34
58 A7 L8 399 2 F 14 A 2o
73: e a3 438 YA F 348 7Y 558
7 A 2kl Sl AIZ] Fol FER AE F 14Y
& o g GHEVHE YepH.
o] A3 o g Ho} 7te] lysosomal B-D-glucuro-
A A T FEo] obY|HH 1
ol wEE il?} AL WE} AdHE 42
‘§4 % 7Fe] microsomal B-D-glucuronidaset= %
A A ."é F4 Fxo] ob71dA 1 FAol
*?ﬂﬂ‘ﬂ AL WrRY Frse il AzbEdg

ada W v A S5 85 LA} oY

oh.)_',EO{Nﬂﬁ

3
]
R

9

o,>; rO(‘ 1:] ¥ o ol

nidasets §5%

H G EFEAT S o Bel 7 E4o] FEHD G
o)A o5 Exo rEol F/HHE AE 47
o

2023

Allison A: Lysosomes and disease. Scz Am 1967; 217:
62-72.

Aronsen KF, Higeratrand, Nordén JG: Enzyme stu-
dies in man with extra hepatic biliary obstruction.
Acta Path Microbiol Scand 1972; 80: 501-508.

Begum A: Urinary excretion of B-glucuronidase in
protein-calorie malnutrition. Clin Chim Acta 1973;
46: 229-234.

Begum A, Ittyerah TR: Arylsulfatase and B-glucuro-
nidase activity in serum in Kwashiorker. Clin Chim
Acta 1970; 28: 263-268.

Belfiore F, Vecchio LL, Napoli E: Serum B-glucuroni-
dase activity in diabetic patients as related to vas-
cular complications and degree of glucose metabo-
lic disorder. Am J Med Sci 1972; 264; 457-466.

Bjorkerud S, Bjorntorp P, Schersten T: Lysosomal



Holgl - 9l-84 - #EAN L EY 3% "M Fv® AFol {49 B-D-Glucuronidase# Ao} WAl ¥ - 413 -

enzyme activity in human liver in obstructive jan-
dice. Scand J Clin Invest 1967; 20: 224-230.

Bosron WF, Li TK: Alcohol dehydrogenase, in Jakoby
WB(ed): Enzymatic Basis of Detoxication. New
York, Academic Press, 1980, Vol 1, pp 231-244.

Bruguera M, Bertran A, Bombi ], et al: Giant mito-
chondria in hepatocytes. A diagonostic hint for al-
coholic liver disease. Gastroenterology 1979; 73:
1383-1387.

Butterworth J, Broadhead DM, Sutherland GR, et
al: Lysosomal enzymes of amniotic fluid in relation
to gestational age. Am | Obstet Gynecol 1974; 119:
821-828.

Gasey CA, Kragskow SL, Sorrell MF, et al: Effect
of chronic ethanol administration on total asialogl-
ycoprotein receptor content and intracellular pro-
cessing of asialoorosomucoid in isolated rat hepa-
tocytes. Biochim Biophys Acta 1990; 1052: 1-8.

A4, HAA, el FHS 2goh o FHF
A4 walel znl¥ e A7, ARAWHA
1987; 28: 113-122.

Chang ES: Light and electron microscopic studies
of liver biopsies on alcoholic patients, J Clin Elect-
ron Microsocopy 1985; 18: 331-347.

Chang ES: Ultrastructural morphogenesis of mito-
chondria in alcoholic liver, Acta Pathol Jpn 1987
37: 213-224.

Chatterjea MN, Chopra SK: Serum and urinary beta-
glucuronidase activity in viral hepatitis and obstru-
ctive jaundice cases. J Assoc Physicians India 1975;
27: 749-754.

Chedid A, Mendenhall CL, Tosch T, et al: Significa-
nce of mega mitochondria in alcoholic liver disease.
Gastroenterology 1986; 90: 1858-1864.

Christoflersen P, Poulsen H: Alcoholic liver disease,
in MacSween RNM, Anthony PP, Scheuer P]
(eds): Pathology of the Liver. New York, Churchill
Livingstion Inc, 1979, pp 232-244.

AHE, HaA: 87 FE5E4 9] Leucine Amino-
peptidase &) A, Ao =F3] 1987; 6: 210-
221,

Comolli R: Cytotoxicity of silica and liberation of ly-
sosomal enzymes. J Path Bact 1967; 93: 241-253.

Contractor SF, Shane B: Purification and characteri-
zation of lysosomal B-glucuronidase from human
placenta. Biochem J 1972; 128: 11-18.

de Duve C: The lysosome. Sci Am 1963; 208: 64-
72.

de Duve C: The role of lysosomes in cellular pathology.

Triangle 1970; 9: 200-208.

de Duve C, Pressman BC, Gianetto R, et al: Tissue
fractionation studies. 6. Intracellular distribution
patterns of enzymes in rat liver tissue. Biochem
J 1955; 60: 604-617.

Demling RH, Proctor R, Duy N, et al: Lung lysosomal
enzyme release during hemorrhagic shock and en-
dotoxemia. J Surg Res 1980; 28: 269-279,

Desmet V]: Cholestasis; extrahepatic obstruction and
secondray biliary cirrhosis, in MacSween RNM,
Anthony PP, Scheuer, PJ{eds): Pathology of the
Liver. New York, Churchill Livingstone Inc, 1979,
pp 272-305.

Diehl AM, Goodman Z, Ishak KG: Alcohollike liver
disease in nonalcoholics. A clinical and histologic
comparison with alcohol-induced liver injury. Gast-
roenterology 1988; 95: 1056-1062.

Diehl Am, Wells M, Brown ND, et al: Effect of etha-
nol on polyamine synthesis during liver regenera-
tion in rats. /] Clin Invest 1990; 85: 385-390.

Dingle JT: The extracellular secretion of lysosomal
enzymes, in Dingle JT, Fell HB(eds): Lysosomes
in Biology and Pathology. Amsterdam, North Hol-
land, 1973, pp 421-436.

Dubick MA, Mayer AD, Majumdar APN, et al: Bio-
chemical studies in peritonial fluid from patients
with acute pancreatities relation ship to ethiology.
Dig Dis Sci 1987; 32: 305-312.

Dworkin BM, Rosenthal WS, Stahl RE, et al: Decrea-
sed hepatic selenium content in alcoholic cirrhosis.
Dig Dis Sci 1988; 33. 1213-1217.

Eagon PK, Willet JE, Seguiti SM: Androgen respon-
sive functions of male rat liver. Effect of chronic
alcohol ingestion. Gastroenterlogy 1987; 93: 1162-
1169.

Ellenhorn MJ, Barceloux DG: Medical Toxicology
Diagnosis and Treatment of Human Poisoning. New
York, Elsevier Science Publishing Co Inc, 1988,
pp 782-796.

Fishman WH, Kato K, Anstiss CL, et al: Human se-
rum beta-glucuronidase; its measurement and
some of its properties. Clin Chim Acta 1967; 15:
435-447.

Garay EAR, Spetale MDR, Morisoli LS: Relationship
between bilirubin and B-glucuronidase activity in
rats with experimental obstructive jaundice. Chn
Chim Acta 1972; 37: 171-177,

Geokas MC, Rinderknecht H: Plasma arylsulfatase
and B-glucuronidase in acute alcoholism. Clin



- 414 -

HH AR 11 & H35E 1992

Chim Acta 1973; 46: 27-32.

Graham J: Isolation of subcellular organelles and me-
mbranes, in Rickwood D(ed): Centrifugation(a
practical approch) ed 2. Oxford, IRL Press, 1984,
pp 161-182.

Greenberg DM, Rothstein M: Method for isolation
and degradation of labelled compounds, in Colo-
wick SP, Kaplan ND(eds): Method in Enzymology,
New York, Academic Press, 1957, Vol. 4, pp 708-731.

Halsted JA: The Laboratory in Clinical Medicine. In-
terpretation and Application. London, Sannders Co,
1976, pp 426-429.

Himeno M, Nishimura Y, Tsuji H, et al: prification
and characterization of microsomal and lysosomal
B-glucuronidase from rat liver by use of immunoa-
ffinity chromatography. Eur | Biochem 1976; 70:
349-359.

Ho KJ, Ho LH, Kruger OR: Characterization and de-
termination of the activity of biliary B-glucuroni-
dase in rats. J Lab Clin Med 1979; 93: 916-925.

Ho YC, Ho LH, Ho KJ; Human hepatic B-glucuroni-
dase: An enzyme kinetic study. Enzyme 1985; 33:
9-17.

Hoehn SK, Kanfer JN: L-Ascorbic acid and lysosomal
acid hydrolase activities of quinea pig liver and
brain. Can ] Biochem 1978; 56: 352-356.

Hoek JB, Rubin R, Thomas AP: Ethanol-induced
phospholipase C activation is inhibitied by phorbol
esters in isolated hepatocytes. Biochem J 1988; 251:
865-871.

Hook M, Wasteson A, Oldberg A: A heparan sulfate-
degrading endoglycosidase from rat liver tissue.
Biochem Biophys Res Commun 1975; 67: 1422-1428.

Hutabarat RM, Yost GS: Purification and characteri-
zation of an ethanol-induced UDP-glucuronosyltra-
nsferase. Arch Biochem Biophys 1989; 273: 16-25.

Ide H, Fishman WH: Dual localization of $-glucuroni-
dase and acid phosphatase in lysosomal and in
microsomes. II. Membrane-associated enzymes.
Histochemie 1969; 20: 300-321.

Jakoby WB, Bend JR, Caldwell J: Metabolic Basts of
Detoxication. Metabolism of Functional Groups, New
York, Academic Press, 1982, pp 5-317.

Kaplan MM, Righetti A: Induction of rat liver atkaline
phosphatase: The mechanism of the serum eleva-
tion in bile duct obstruction. J Clin Invest 1970;
49: 508-516.

Kim BK: Enzyme Nomenclature, IUB, New York, Aca-
demic Press, 1979, pp 280-281.

RN, oAg, Hed, ], 388, JER: F
AR AT 2o Pz W3 g
w}ahsl 7] 1989; 36: 459-470.

A8, ¥4 F4F: EthanolZE fFHNAM 3¢
BAZe]l 84 9 7+ Alanine Aminotransfe-
rase@ Aol vl Jat AHoh =57 1989; 8:
113-121.

A 3], #E4, A% EthanolEE 8304 29
FZA o] P 2 7H] Agpartate Aminotransfe-
rase¥ Aol PAE B ADN=F A 1990; 9:
87-95.

7R3, 0|5y, FE4, FaH: £ FTE FHNA
Fra Aol ¥% ¥ 79 Alkaline Phosphatase
490 vAe 9 A =53 1991a; 10:
18-27.

Hols], vteu), &2 Ethanol®: % AF M &4
BAFo] ¥4 2 7+9 Leucine Aminopeptidase
ol vixie FF ABAN=EFH 1991b; 10:
196-207.

Kurtin WE, Schwesinger WH: Assay of 8-glucuroni-
dase in bile following ion pair extraction of pigment
and bile acids. Anal Biochem 1985; 147: 511-516.

LEN: FPERE AT A ¥4 4 19
Leucine Aminopeptidase®) ©]X]== Actinomycin
Dol B¢ AE il 1980; 21: 126-134.

#EH, TGy 83 9GH5EA HF9] 5-Necleoti-
dase®} Gamma-Glutamy! Transpeptidase®] 4
2. Aol =73 1985; 4: 1-27.

L2, Hdg, 2ud: 897 EF2 AT Plasma
Membrane, Mitochondria 2 Microsome<] 5'-Nuc-
leotidase &} Gamma-Glutamy! Transpeptidase 2} &
A2 Ageidle=&3] 1987; 6: 67-76.

ZEA, B H1H A E B9, 1. Mitochondria
2 Microsome®] £2], Al ol th =F 3] 1986; 5: 45-
53.

34, oldd: ¥3 #&EE A 7he] Malate Dehydro-
genase®] 879X, A3 =% 3] 1985; 4: 131-137.

HEA], e, Fa3d, A3 Ethanol 55 83
oA Fe# ZH#ol kel Glutathione S-Transfe-
rase, Glutathione Peroxidase 2 Glutathione Redu-
ctase @430l vl G A olh=&3 1989; 8:
268-281.

LaBaume LB, Merrill DK, Glary GL, et al: Effect
of acute ethanol on serine biosynthesis in liver.
Arch Biochem Biophys 1987; 256: 569-577.

Lieber CS: Alcohol metabolism, in Hall P(ed): aico-
holic Liver Disease, Pathobiology, Epidemiology and
Chinical Aspects. Frome and London, Edward Ar-
nold Ltd, 1985, pp 1-24.



Aas - oas - $E2 52 5 8744 298 %ol 749 8-D-Glucuronidase @3l WX & A

— 415 —-

Liu SJ, Ramsey RK, Fallon HJ: Effect of ethanol on
hepatic microsomal drug metabloizing enzymes in
the rat. Biochem Pharmacol 1975; 24: 369-378.

Matsuzaki S, Lieber CS: Increased susceptibility of
hepatic mitochondria to the toxicity of acetaldeh-
yde after chronic ethanol consumption. Brochem
Biophys Res Commun 1977; 75: 1059-1065.

Miller BF, Keyes FP, Curreri PW: Bata-glucuroni-
dase activity in serum increased by coronary-ar-
tery atherosclerosis. Science 1966a; 152: 775-776.

Miller BF, Keyes FP, Curreri PW: Increase of serum
bata-glucuronidase activity in human diabetes mel-
litus. JAMA 1966b; 195: 189-192.

Miller BF, Keyes FP, Curreri PW: Increased activity
of serum beta-glucuronidase in patients with coro-
nary artery disease. J Atheroscler Res 1967; 7: 591-
600.

Moritz M, Snodgrass PJ: Serum enzymes derived
from liver cell fraction. II. Respones to bile duct
ligation in rats. Gastroenterology 1972; 62: 93-100.

Moro L, De Bernard B, Gonano F: Properties of B-
glucuronidase acitivity in human synovial fluid.
Clin Chim Acta 1975; 65: 371-377.

Musa BU, Doe RP, Seal US: Purification and proper-
ties of human liver B-glucuronidase. J Biol Chem
1965; 240: 2811-2816.

Nagasue N, Inokuchi K, Kanashima R: Serum activi-
ties of lysosomal enzymes in patients with liver
cell carcinoma. Dig Dis Sci 1982; 27: 454-458.

Nakano M, Worner TM, Lieber CS: Perivenular fib-
rosis in alcoholic liver injury: Ultrastructure and
histologic progression. Gastroenterology 1982; 83:
T77-785.

Ownes JW, Stahl P: Purification and characterization
of rat liver microsomal B-glucuronidase. Brochim
Biophys Acta 1976; 438: 474-486.

wtonl: 83 FEEAULY o-D- € B-D-Mannosi-
dase, a-D- & B-D-Glucosidase®t B-D-Glucuroni-
dases] BAXE. Al uoistd, AR E,
1990, 1-55.

Potier M, Gianetto R: B-Glucuronidase isozymes of
rat liver lysosomes. Can J Biochem 1973; 51: 973-
979.

Powell PP, Kyle JW, Miller RD, et al: Rat liver 8-
glucuronidase ¢cDNA cloning, sequence compari-
sons and expression of a chimeric protein in COS
cell. Biochem ]| 1988; 250: 547-555.

Righetti ABB, Kaplan MM: Effects of actinomycin
D on rat liver alkaline phosphatase. Proc Soc Exp

Biol Med 1971; 136: 491-495.

Ritchie JM: The aliphatic alcohols, in Gilman AG,
Goodman LS, Gilman A(eds): The Pharmacological
Basts of Theraputics, ed 7. New York, Macmillan
Publishin Co Inc, 1980, pp 376-388.

Savolainen M], Baraona E, Leo MA, et al: Pathogene-
sis of the hypertriglyceridemia at early stages of
alcoholic liver injury in the baboon. J Lipid Res
1986; 27: 1073-1083.

Sherolock DS: Diseases of the Liver and Biliary Sys-
tem, ed 7. Oxford, Blackwell Scientific Publications,
1985a, pp 1-14.

Sherlock DS: Diseases of the Liver and Biliary System,
ed 7. Oxford, Blackwell Scientific Publications,
1985b, pp 346-360.

Simon G, Altman S: Increased serum glycosidase
activity in human hypertension. Clin Exp Theo Prac
1984; A6: 2219-2233.

Smith K, Ganschow RE: Turnover of murine p-glu-
curonidase comparison among liver, kidney, and
spleen and between lysosomes and microsomes,
J Biol Chem 1978; 253: 5437-5442.

Stahl PD, Fishman WH; 8-D-Glucuronidase, in Berg-
meyer HU, Bergmeyer J, Grapl M(eds); Method
of Enzymaiic Analysis, ed 3. Weinheim, Verlag
Chemie GmbH, 1984, Vol IV, pp 246-256.

Takagaki K, Nakmura T, Majima M, et al: Isolation
and characterization of a chondroitin sulfatedegra-
ding endo B-glucuronidase from rabbit liver. J Brol
Chem 1988; 263: 7000-7006.

Toda G, Ikeda Y, Kako M, et al: Mechanism of eleva-
tion of serum alkaline phosphatase activity in bi-
liary obstruction: An experimental study. Clin
Chim Acta 1980; 107: 85-96.

Uchida T, Kao H, Quispe-Sjogren M, et al: Alcoholic
Foamy degeneration. A pattern of acute alcoholic
injury of the liver. Gastroenterology 1983; 84: 683-
692.

Urban JL, Unsworth BR: Lysosomal enzyme release
associated with the invasion of rat liver by Novikoff
hepatoma. Experientia 1977; 33: 1217-1219.

Venkatesan S, Ward R], Peters TJ: Effect of chronic
ethanol feeding on the hepatic secretion of very-
low-density lipoproteins. Biochim Biophys Acta
1988; 960: 61-66.

Wands JR, Carter EA, Bucher NLR, et al: Inhibition
of hepatic regeneration in rats by acute and chronic
ethanol intoxication. Gastroenterology 1979; 77: 528-
531,



~ 416 — EHEARIE F1LE F£3I58 1992

Weissman G: Lysosome 11, N Engl ] Med 1965; 273:
1143-1149.

Williams CH, Keys JE: B-Glucuronidase activity in
the serum and liver of rats treated with parathion.
Toxicol Appl Pharmacol 1970; 16: 533-539.

Wooddell WJ: Liver disease in alcohol addicted patie-
nts. in Davidson SV(ed); Alcoholism and Health.
Century Boulevard, Aspen system Co, 1980, pp

125-134.

Woolen JW, Walker PG: The fluorimetric estimation
of B-glucuronidase in blood plasma. Clin Chim Acta
1965; 12: 659-669.

Yamada S, Fujiwara K, Masaki N, et al: Evidence
for potentiation of lipid peroxidastion in the rat
liver after chronic ethanol feeding. Scand ] Clin
Lab Invest 1988; 48: 627-632.



Holgl - lgs - 434 0 74 #% fFelA 5t A%0) 9] B-D-Glucuronidase@ 4ol PIA & FF% — 417 -

= Abstract=

Effect of Common Bile Duct Ligation on Serum and Liver
B-D-Glucuronidase Activities in Ethanol Intoxicated Rats

You Hee Kim, MD; Jong Sool Ihm, MD; Chun Sik Kwak, PhD

Department of Biochemistry, Ketmyung University
School of Medicine, Taegu, Korea

The activities of the liver and serum B-D-glucuronidase were studied when cholestasis was induced by
common bile duct ligation in rats and chronic ethanol intoxication developed, or cholestasis following acute
ethanol intoxication for manifestation of the biochemical background of alcohol intoxication in hepatobiliary
disease.

When common bile duct was ligated in the rats, lysosomal and microsomal B-D-glucuronidase activities
in the cholestatic liver and activity of B-D-glucuronidase in the serum showed a considerable increase.

When common bile duct was ligated after chronic ethanol intoxication, the activities of liver lysosomal
$-D-glucuronidase decreased more significantly than in the group with common bile duct ligation, while the
activities of liver microsomal B-D-glucuronidase and serum B-D-glucuronidase increased more significantly
than in the group with common bile duct ligation performed.

The activities of liver lysosomal and microsomal B-D-glucuronidase and serum B-D-glucuronidase in the
group with 14th day after common bile duct ligation increased markedly, and the same was seen in the
group with acute ethano! intoxication after common bile duct ligation.

At the 24th hour following the acute intoxication with ethanol done after 14days of the common bile duct
ligation, the rats showed more remarkable increase in the serum B-D-glucuronidase activity than the group
only with the 14th day after the common bile duct ligation.

In summary, the liver lysosomal f-D-glucuronidase seem to be an enzyme which decreases activities in
chronic ethanol intoxication with cholestasis more than in cholestasis. And the liver microsomal p-D-glucuroni-
dase seem to be an enzyme which increases activities in chronic ethanol intoxication with cholestasis more
than in cholestasis. The causes of the increase or the decrease seems to be the development or the retardment
of biosynthesis.

Especially, when the acute and chronic ethanol intoxication with cholestasis occurred, the sera B-D-glucuroni-
dase are higher than in cholestasis because of increased liver cell damage, which causes the enzyme to leak
into the blood in great quantity. Accordingly, these results will be the data supporting alcoholic drink is
enzymologically harmful in hepatobiliary disease.

Key Words: Cholestasis, Ethanol intoxication, B-D-Glucuronidase



