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ramided] A] T B39l 9o 8.1, 4FFo2 A
¥ A-D-glucosyl”| & 7t RSIAI= vHS-& &
)&= A4 (Kim, 1979a; Daniels®} Glew, 1984)
oo},
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thylumbelliferyl-8-D-glucopyranoside, phenolphtha-
lein glucuronide sodium, phenolphthalein, 4-me-
thylumbelliferone, ethylenediamineteteraacetic acid,
sodium dodecyl sulfate, sodium azide, Triton X-100,
a-D-glucosidase(type III, from yease, G 7256), f-

D-glucosidase(from almonds, G 0395), A-D-glucu-
ronidase(from bovine liver, G 0376) 2 = ®&
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Alsstd o ojuf A&t ¢4 Fel7]= Du Pont
SorvallAl2] RC-5B refrigerated superspeed cent
rifuge®} OTD-65 B ultracentrifuge$ith. 123 mi-
crosome % cytosol #8¢] Zglo] A3} rotores
Du Pont SorvallAle] SS—34 B T865 rotor$d o™
sucrose linear density gradient 84 ¢] A Z+= gra-
dient former(ISCO model 570)& AR&3lo] Az
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Lysosomal o-D-glucosidase$} lysosomal acid A-
D-glucosidase &&= &3 & Al5E 0. 15M sodium
chloride} 2.2 A =3 10w/v% 7t 24 F#2AL
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A}E 0. 15M-sodium chloride®} .2 & E A
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HEHAZ]1 ¥ ultrasonic dismembrator(Fisher model
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4-methylumbelliferyl 8-D-glucopyranosideE 7] 4 2
AFg3ted pH 5.5(1 M acetate buffer, pH 5.5),
37°Cx7AANA A7 853k WA E 4-methylum
belliferone2- excitation % 366 nm, emission 7%
445nmoll A &3F-E n]M3l= Ben Yosef$ Nadler
(1978)}ell gJatgier o f4 4% Tee
B2l 1mge] @ EE 1mle] HHo] whg-sha
A% 4-methylumbelliferoneS nmolZ ERY

7t9] total @ microsomal A-D-glucuromdase &3
%= 2% & phenolphthlein glucuronideZ 7]& & A}
43t pH 4.5(0.1 M acetate buffer, pH 4.5),
38°Czoll A 1A]2F ¥t8-5te A ¥ phenolph-
thalein-g 540nm 3}l A WA R e3l= StahlF}
Fishman(1984) ¥ el &3ty en d3<9] A-D-glucu
ronidase# A = 2] Z4 % phenophthalein glucuro
nideE 71342 A}83}o] pH 4. 5(1M acetate buffer,
pH 4.5), 38°CE A 4A1ZF wtg-t= Fetol A
¥ phenolphthaleing vl A &3lE Fishmans
(1967)9) Bl 93t
°]% A-D-glucuronidaseZ A =9 &9l 187
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glucosidase &9 G T Ao A1 8- R FA =
Farrand spectrofluorometer(MK 2)51e.w 1 ¢
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controlled enzyme spectrophotomer(Varian Cary
210) S ok
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2 -8 A= Greenberg?}t Rothstein(1957)
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-glucosidase & == FEFEH o] Alqto] st
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o 35%, 79E oF 135% (p<0.001), 14 <F
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Fig 1. Serum and liver lysosomal alpha-D-glucosidase activities after common bile duct ligation in rats. Vertical brackets
at point indicate mean * SD with 5 rats in each group.

* P<0.05. **: P<0.01, ***; P<0.001
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28 = 33 2o 879 FEus 429
GE& A lysosomal acid A-D-glucosidase 84
e FENS 2ES & UURE ZUi8eH
g F7e] Bee 2982% T udde stee
woll vlel oF 37% o #457He ek 181
ol& 28de o 153%(p<0.05), 42Ysll&
111% (p<0.05) 9] GAZ7ME vehlen o
Tredel e BAEY AlVle 28YRH 429
7hA] Aok $F o] FHAS AAT F GF A0
cytosolic broad-specificity A-D-glucosidase @4 ==

98 4% 3T 7URE 429714 FUbEHAo G
fede fAHE 2).

HH e FHAHS ZHF $ A broad-speci-
ficity A-D-glucosidaseFH =+ HEF A< Alzto]
Ashd S EAG. & 839 broad-specificity
A-D-glucosidaseZA =+ FEAZF & 124710l &
7bEol B3 o 35%9 F7HE JEeH
o] & 1ol oF 70% (p<0.05), 2¥ o= <F 68%
(p<0.05), 3Q= o 77% (p<0.05), 7YN+= <
290% (p<0.01), 14¥al+= <F 332% (p<0.01, 28Y

10 [ Lysosomal acid beta-D-glucosidase
O—0 Sham operated rat
8 L e—e Common bile duct ligated rat

*

n mol 4-methylumbelliferone/mg protein/min

Cytosolic broad-specificity beta-D-glucosidase

O_LLl_LI 1 !

1 I

0 3 7 14

28 42
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Fig 2. Liver cytosolic broad-specificity g-D-glucosidase and lysosomal acid p-D-glucosidase activities after common
bile duct ligation in rats. Vertical brackets at point indicate mean *+ with 5 rats in each group.

*: P<0.05
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o= o 321% (p<0.01), 429 <F 64% (p<0.0
5)9] F7FE ek 183 o] & Fd Aol Qe
457 Ve AVe 293 EE T 195
429717 JoH(= 3).

BIF oM ZEHE dEFES mie 8y Y 7t
B-D-glucuronidaseEA T2 HE : HE@& 4
A9 7+ 2 ¥HI B-D-glucuronidaseF A= 4
T2 = 4% = 59 2} EF9 2GRS A3

T D& &A1t £ B-D-glucuronidase$} microso-
mal A-D-glucuronidaseZAx e @G&EE A9 A7to]

ZAed Sk & FE AT F A-Dglu-
curonidaseF AT+ A4 E ¥ 1940 = 7t5s

ol v oF 24% 9 F7IE vehgglen o &
29U 9F 39% (p<0.05), 3Ydl&= oF 38% (p<0.
05), 799+ ¢F 44% (p<0.01), 14l = oF 125%
(p<0.01), 28¥ 4= °F 132% (p<0.001), 424 =
°F 80% (p<0.05) 9] /Mg JeERith 285 o)

fFrejAdel de E4ETHE Ve Avle 9

2% T 29%E 29714 Ak EF ALY
microsomal B-D-glucuronidase@ ¥+ FEH A%

T 127t = Thee ol Bl o 21% 9 FAHE
74E JERRG o o] 3 1ddE ok 76%, 2ol =
°F 165% (p<0.01), 3¥& & 212% (p<0.01),

102 n mol 4-methylumbelliferone/ml/min

TUol= oF 298% (p<0.001), 14¥l&= oF 325%
(p<0.001), 28 ol = <F 322% (p<0.001), 42U ol &=
oF 326% (p<0.01) 9] EA4F7HE Jel At 27
i o]AE YA frelo] e EA4FTIIE vER
A71E FE9REE T 2URE 429717 GoH(E 4).

U S 429 = ¥AH9 BD-glucuro-
nidaseZ At FEEA L AlZtel Bt FUt
HAth & 839 p-D-glucuronidaseF A s &
g34d & 1dele oF 16%2 T2 el
on o] ¥ 29oE oF 14%, 3UoE oF 28%,
78 <F 49%, 14Uol= & 188%p<0.001), 28
Yol 9F 131% (p<0.01), 42¥0l & oF 114% (p<
0.01) 9] 7Hs eI 28 o] F f940)
A EAE7HE YEd A7l FHEHEEE T 1

AREH 429474 (% 5).

]

i
kel wiA TlFol Aolrt oW HEM L, $E4L
cholesterol 2 phospholipid&°] &3 ZF7}(Schiff
<} Billing, 1967 ; #& 27 A<, 1979, 1985 ;
&2 1980a; Sherlock, 1985b)H ™ o|w HF &
Azt A o)A 5-nucleotidase (A3 AFolf

Serum broad-specificity beta-D-glucosidase

O—>0 Sham operated rat
o——e Common bile duct ligated rat

ST i 1

1 —

0 3 7 14

28 42

Days following ligation

Fig 3. Serum broad specificity beta-D-glucosidase activities after common bile duct ligation n rats. Vertical brackets
at point indicate mean * SD with 5 rats in each group.

* P<0.05, **; P<0.01
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1985 5 & %} 2] %, 1987), 7-glutamyl transpeptidase
(B3 Zolqt, 1985 B3 2 5, 1987), leucine
ammopeptldase(%*:’:rél, 1980b ; A5 e &4,
1987) % alkaline phosphatase(Kaplan®} Righetti,
1970; Righetti®} Kaplan, 1971; Toda 5, 1980 ;

I ZAo] ZUhEH 1t A XA &5k
aminotransferase(Z o] 8 %, 1989), aspartate ami-
notranferase( 2<J 3 &, 1990). lacetate dehydro-
genase(Z & 23} o], 1985), malate dehydro-
ol 4d, 1985) & alcohol dehyd-

alanine

genase(& 34

Hea F 19879 2o 7 AEe] A gAES rogenase(&& 2] &, 1988) S5 HHSA A 1
121 Liver total beta-D-glucuronidase
O——0 Sham operated rats
o——e Common bile duct ligated rat -
£
£
£ 2r
L
2
a
%0 oL i I | L |
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<
£
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Q
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a.
—g sekok ek
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- sk - - ’
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O T 1 1 1 d
0 3 7 14 28 42

Days following ligation

Fig 4. Liver total and microsomal bata-D-glucuronidase activities after common bile duct ligation n rats. Vertical
brackets at point indicated mean + SD with 5 rats in each group.

*, P<0.05, **; P<0.01, ***; P<0.001
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5r Serum beta-D-glucuronidase
O——0 Sham operated rats
®——e Common bile duct ligated rat
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Days following ligation

Fig 5. Serum beta-D-glucuronidase activities after common bile duct ligation in rats. Vertical brackets at point indicated

mean + SD with 5 rats in each group.
**. P<0.01, ***; P<0.001

ol adnia ot 283 S E mhe dF2
glutathione S-transferase™ S& & A 7o) A XA}
mitochondriasl M+ 1 &4o] Z4AFHI micro-
somed| A& 1 BAdo] 7t (FEH F, 1990) = ™
glutathion peroxidase (¥ 2 %, 1990), monoamine
oxidase( %W A 3} F&E 2] 1989) L catalase(&F 2]
T, 1988)= BHELA AN 1 &40 FiHE
Aoz A3 ot £ GESA LA AX A
F2 &A%+ xanthine oxidase(#32], 1985) 2}
glutathion reductase(A-&3 35, 1990)+= 1 &7 0]
Z7F9 ) o} 2 microsomal ethanol oxidizing sy-
stem(ZE2] =, 1988) 3 aldehyde dehydrogenase
(FEA 5, 1988)9] BAEE FFTALAA 2
#o] Frtdta @k 53] ¢l &4 % 5-nu-
cleotidase, 7-glutamyl transpeptidase, leucine ami-
nopeptidase % alkaline phosphatase®] B&& # 7t
Nre 4F7Ie FE FEEANA 2 FAol
Z7t5o] vebd A7 (Kaplan®} Righetti, 1970;

Righetti} Kaplan, 1971 ; 23], 1980b ; %37}
Aoy qF, 1985; 4 =, 1987)8 3k alanine
aminotransferase, aspartate aminotransferase, lac-
tate dehydrogenase, malate dehydrogenase % al-
cohol dehydrogenased] 37 4E FE EE52A
oA B2 dRle R olF a4/ EFo = thF
25 0] Yepd Z3H(Lind, 1958; =& 23 o],

1985 ; &2 %, 1988; 73] 5, 1989 73
5, 1990) 2t ek ojehgte] It AEe| EAG &
AL FEEA 98 o F2AH} AN 2
o] Hedct webr o] AR EAE A4F
glycosidaseE % 7FM| o) F2 EA8= wg 7
ZH o GEEA UL W= 2 Eg HEo] 3
ol

AA7A rH e dgho) A B3¢ glycosidase &
o-D-mannosidase$} p-D-glucuronidase 24 7HHH
S Aloll 2k 22 o A= lysosomal e-D-mannosidase 2]
4ol #7152 (Robinson 5, 1982) A+
lysosomal e-D-mannosidase®} Golgi @-D-mannosi-
dase’} 1 EAlo] ZrtEch(Faber 5, 1984)+ B
317}k 2831 B-D-glucuronidases YA 7H
&3 HHAFA A 2 Bl F7HGaray
T 1972)5H Fe Atge] @EEANAME 1
gAdo] FtEh(Aronsen %, 1972; Nagasue %,
1982)¥ B.avt gich

o] A HAHNA FHHS AESF T BN
Ao g HFEA d3 e e-D-glucosidase, 8-D-
glucosidase ¥ A-D-GlucuronidaseZH =S &3
A& o FFE A7) lysosomal e-D-glucosidases
FHAZAE 3 79HE 42U 7HA, lysosomal acid
B-D-glucosidase’= FEHd 2 F 28U FE 4297}
=], & % microsomal A-D-glucurosidase™ ZE3H
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27 5 29NE £29714 d4% g4FE o
ot 282 o]lmf Ao A e-D-glucosidase=
2B T 149 45-E 42971 R, brodad-specificity
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== Abstract=

a-D-Glucosidase, B-D-Glucosidase and B-D-Glucuronidase
Activities in Cholestatic Rat Liver Induced by Common Bile
Duct Ligation

Eun Mee Park, MD; Chun Sik Kwak, PhD

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

A study was made on the changes of a-D-glucosidase, A-D-glucosidase and A-D-glcuronidase activities
in cholestatic rat liver.

The lysosomal a-D- and F-D-glucosidase, cytosolic broad-specificity A-D-glucosidase, and total #-D-glu-
curoniase and microsomal S-D-glucuronidase activities were determined in the cholestatic rat liver induced
by common bile duct ligation over a period of forty two days. The activities of a-D-glucosidase, broad-specificity
B-D-glucosidase, and B8-D-glucuronidase in the serum were measured together with the above determination
of hepatic glycosidases.

The activity of lysosomal e-D-glucosidase in the cholestatic rat liver increased strikingly between the
seventh and the forth-second days after ligation, and that of the serum strikingly increased between the
fourteenth and forth-second days after ligation.

The lysosomal acid A-D-glucosidase activity in the cholestatic rat liver markedly increased between the
twenty-eighth and the forth-second days after ligation. But the cytosolic broad-specificity 8-D-glucosidase
in the cholestatic liver showed a slight increase between the seventh and the forty-second day after ligation,
and that of the serum strikingly increased between the first and the forty-second days after ligation.

The total A-D-glucuronidase and the microsomal A-D-glucuronidase activities in the cholestatic liver in
creased considerably between the second and the forty-second days after ligation and A-D-glucuronidase
activity of serum showed a marked increase between the fourteenth and the forth-second days after ligation.

According to the above results, e-D-glucosidase, 8-D-glucosidase, A-D-glucuronidase in the liver with
cholestasis seem to be increasing activities of enzymes with a seemingly cause of the development of synthesis.
Especially, when the cholestasis occurred, the activities of these enzymes of serum are higher than those
of the control because of increased permeability secondary to liver cell membrane damage, which causes
the enzymes to leak into the blood in great quantity.

Key Words: Cholestatic liver, o-D-Glucosidase, 8-D-Glucosidase, 8-D-Glucuronidase



