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=Abstract=

The possible mechanism of decrease of cholinesterase activity in cholestatic liver and
serum was studied. Rats were divided into eight groups: Normal, sham operated control,
bile duct obstruction (BDO) alone (BDO group), BDO plus taurocholic acid (TCA) injec—
tion (BDO plus TCA group), BDO plus tauroursodeoxycholic acid (TUDCA) injection
(BDO plus TUDCA group), choledocho—caval shunt (CCS) operation (CCS group), CCS
plus TCA injection (CCS plus TCA group), and CCS plus TUDCA injection (CCS plus
TUDCA group). Cholinesterase activity was determined in the serum and liver cytosolic,
mitochondrial and microsomal preparations isolated from the above experimental rats.
The values of Km and Vmax in this hepatic enzyme were measured. The activity of liver
microsomal cholinesterase showed a significant decrease in both the CCS and the BDO
groups. And the activity of serum cholinesterase showed a marked decrease in both the
CCS and the BDO groups. However, the cholinesterase activity in the serum and liver
microsomal preparation fell more rapidly in the BDO group than the CCS group. Cho-
linesterase activities in liver cytosolic and microsomal preparations, and its Vmax values
decreased significantly in both the CCS plus TCA group, and the BDO plus TCA group
than that of each control group, such as CCS and BDO groups. On the other hand, the
values of Km of the liver cytosolic and microsomal cholinesterase did not change in all
the experimental groups. Serum cholinesterase activity decreased significantly in both
the CCS plus TCA group and the BDO plus TCA group than that of each control group.
However, these serum and hepatic enzymes activities did not change in both the CCS plus
TUDCA group and the BDO plus TUDCA group. The above results suggest that TCA
repress biosynthesis of cholinesterase in the liver. And the lowering of the serum enzyme

activity is thought to be caused by a decrease of biosynthesis of this hepatic enzyme,
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which causes the enzyme to leak into the blood in small quantity.
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Cholinesterase (acylcholine acylhydrolase,
EC 3. 1. 1. 8)= & acylcholineE% 7[e
33t choline® carboxylic acid 20]&g A
AsHA] sh= E4olW (Kim, 1979) S5 A<
EE 223} AW E¥EE0] glt} (Dixon &
Webb, 1979; Atak et al, 1979).

o] By 223 AYF Aol HME &
isozyme 2.8 EAJF}EL (Massoulié & Bon, 1982);
FEH55E A FE A= endoplasmic reticulum
3} Az Y F2 459 mitochondria
F3 oM 5 A"} (Schwark & Ecobichon,
1968). 123 kA eflAl= o] Ee] §Ado] &
Adste] o ghfske] @& Wl ophe) elzAls)
2] @F2og o] 548 #9 (King, 1987)4)7]
715 e} EF o] EaE A 1 A AAlolE A
A % (phase 1 xenobiotic biotransform-
ation) &4 3 FHEA F2 TN o

A9l succinylcholine, 2w} Aol proc—

aine, u}2f4 AEA Q) diacetylmorphine 5%
WA E 98% 99 (Heymann, 1980;
Edwards & Brimijoin, 1983)3}7)% &<}
o8} 7+& cholinesterases 24 7kel, 22
A 3, 2kt Fof AR A] gale] WA o)A
I B 57} 72H455 (Wilkinson, 1976), %
A o3 F=% APH FFEA A 2 ¥
Helld 2 B9=7 FiEE A (FEA o)
3, 1992) 2.2 =R glct. g o] Al &
FEAZLNA] oW 7|6l o) 2 A=) A
€ Ae oHE Ex] gt ARz AA)
o} F A WF FLZA FFEAITNA BHE
o WF 7)Aol o d¥A v AL @A
arylesterase®} carboxylesterase®o]c} (34
£, 1996, &S 7143, 1997). & o]% B
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FEEANAN B} FAE] PaEa
Fae] J1AE HEEAE AT Yo SE
taurocholic acid?} °]E Ao F3z} w34
AARAA o]F Hie] F& FAAZhs Ao
o} weby SRl B HEEHE &
2E9)] WA taurocholic acid?} o]d &35
et 2] doldlichd F5&AZkA BAE
7t HEEle A5 SR W% 7Y gt
we A Aler AyzbEc

o] 7= cholinesterase Y%7} 9584
Al 243 A A o R GEA] 2 7)) o
F-5 doplz] $J3te] AlFPsigien], FF A F
@ 2FE go-g AL AF w2 9D
A &3 (choledocho-caval shunt)& AJ7]
FFe 2 HAE EAIS (Palmer, 1972
Drew & Priestly, 1979; Kitahi et al, 1986)=
taurocholic acidg A% el FYAIA AHA1H
2 2 7ke] A3, mitochondria % microsome
2} 83 oA cholinesterase?] BHEE =35}
9ty taurocholic acid?} Ztel|A] o] 9]
A4S JAlsle Aoz A= ZA4E Jehigl
7le) 2 AAE Rustz} g}

N

M=z X uk
1. Al

5,5'-Dithio-bis (2-nitrobenzoic acid),
butyrylthiocholine iodide, Triton X-100,
butyrylcholinesterase (from human serum,
C5386), taurocholic acid (from ox bile,
sodium salt, T0750). tauroursodeoxycholic
acid (sodium salt, T0266) ¥ <z T
(10 g/100 ml bovine albumin) 5 Sigma*t
(St. Louis, MO) AZF-& Agsigdoen] 29 o
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FBE2 4 F o)y 2L 2eE AR AF
280~320 g°] ¥+ Sprague-Dawley %2} <
AFE AHgsiglen | 2 5 v 3o o
7t o] 15 F22 Wrgleh & AT (1 1), 7}
FEFE e F1 9 9 2 e 7 A
7] 2 (F 2 T)oE 3k sl (bile duct
obstruction) & 3¢ A2 F1d Y22 d
ol Z42} B APAR) + (F 2 TR spglen 7
A2} 34 taurocholic acidd YT +2
Zda A AE Ogawa et al. (1990)2] el
u}2} taurochlic acid (HF 100 g2 45 xmoles)
S AN 24938 F 1 4 9 2 L] 4= 3
A7 T (E 2 F)eE ssdch Sau s 3¢
7 tauroursodeoxycholic acid® F¢% &
F9 A3 AE Ogawa et al. (1990)2] g
w2} tauroursodeoxycholic acid (FZ 100 g
3 45 pmoles)E AN ol /I F1
92 Aol Azt HPAT F (F 2 D)= 3
32 3 Wi @ £ 99 dA3YE

M T 1L W2 Aol 4 A+ (F
2 TR 9o Tt JANERI
taurocholic acidg FY3+ &2 F2¢ g4
£ 2% Ogawa et al. (1990)2] vy wla}
taurocholic acid (M3 100 g% 45 zmoles)
E A el 43t F 1 o I 2 odef] 7
YA T (F 2 TR gt 2wt gA
2§ €4 tauroursodeoxycholic acid®
F9% 72 T HNEE AF Ogawa et
al. (1990)<] ¥y o w}e} tauroursodeoxycholic
acid (A= 100 g% 45 pgmoles)S Y% F 1
od 92 del Z2 HPAT F (F 2 PR
et

Zh AREE R e FEskglen Ay AF
ol A% 2Hor ASgEgich

AR A1REE AFRR AR A} AlE
AHEE ARE HES 39

2 4% o€, 229 IANEY ¢ o
el F4 A dF HEE 1
dAF Azke FHBAZ 5 UEF FE AT
zAslgdom 12 A7k FAAZ] F etherw}d] 3t
ol Arslgich. T AFE b FHFe} <
1 cm o}ilFe] LR-9)e) TS 217} o|F A
A F 2 32 FHE Adslg e 1 2 EA
ko] s elE sl 223 g o
A3 A9} F23-E medical grade
sillicon tube® Arg38le dAsigion 7lee
2 gk ABLul Aleslgie}, Taurocholic acid
(¢]8f TCAZ 3) ¥ tauroursodeoxycholic
acid (°]3} TUDCAR 3 e] AdiA= o
F9]2 syringe pump (Sage instruments,
model 341A)E AH§3to] 15 #3F F4d3t5ie).
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3. ZHE A M=EEH

B AT 7o) AEL 12 A FAAA
% etherv}3 sl As}glen] AL oo
2R At HE AR F . 2Ene 3
FElo]] A F 4T 0.25 M sucrose L2
F5ste] Zhell ol 9lwd A& AAR oS 7
&+ AEspgich A& 0L AXR #5535 g
Fe] Zhof] el 9Jel sucroseE 7t & B
A3k et

FE ANET A2 A8 AL dn
Z 54 BHEE SAsGH. 2] AEEHS
A2 71 FA) 2~4TE 3748 F 2A Ao
A APz dbgn EFele] 2 F 5 g8 3
3led 9 wl=ke] 0.25 M sucrose®}& -2 t}d
Teflon pestle glass homogenizer (Thomas
Al A, chamber clearance 0.005~0.007
inches)& 2~4TE A5l 400 rpme] 4
2 ZA2FA 5 3 - wlalste 10% (w/v)
o 7t 2AFA AL gHEQI). o] 7 #RY BE
£ 33} sucrose density gradiént LA
W (FA 3 BA4A), 1986) 2.2 cytosol, mi-
tochondria ¥ microsome®¥-& £314)
t}. & o] wllld & 571 X g (average rela-
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tive centrifugal force, ©]3} Aol 10 &
Zb QAR sle] 2A]e w|wp LR, @ 9 ¥
A RIS AAT oy T APAE 7,796 X g
oAl 20 &2F AAR-EI3le pellets} AH A& &
Ao of FAellA 2 AA AL T}A] 104,400
X gellAl 1 A7k fAEeE]sle pellets} A A&
g}, o]uf dL& AH YL cytosol #Fo= A}
£3hgich. 23 9] AANA ¢ pelletd 0.
25 M sucrosef o g HeRX|7]z o] A& 10~
35% (w/v) sucrose linear density gradient
So-g @ ddAlEe 3 A RakxA 88,500
X gellA 15 ¥ YAEeshe] g dAEe
4 F-9let Ao B4 pelletE RolA] 88,
500 x gollA 1 A7 QALY s pelletE o
3 o] pellet® 0.25 M sucrose®dl] A@ekr)A
88,500 x golld 1 Az} AYAIEE 5 pellet
E 449t} o] pellet® microsome 308 A}
fslgict. I 919 7,796 x gellA 20 B3 R
AR s A4 <L pelletE 0.25 M su-
croseYell A7) o] A& 20~45% (w/v)
sucrose linear density gradient §9-& W&
DA Al FslAA 45,200 x gellA 20 &
7+ AR el & FAAES 0.25 M sucrose
Hofl APEHAA 7,796 x gellq 20 B3 AR
28} pelletd 42
HEo g ALkt

$e] AEFEHYANN BE 22L 2~4TelA
Alegetglond ojul AR8-3F <A414-E}7]:= Du Pont
SorvallA}¢] RC-5B refrigerated superspeed
centrifuge®} OTD-65B ultracentrifugegic}.
o]u] 2183 rotors Du Pont Sorvall#}e] SS
-34 ¥ T865 rotor% il sucrose linear den-
sity gradient -%-°8¢] 2| &+ gradient former
(ISCO model 57008 Ah&3t3itt.

©)Z& mitochondria

4. §4 AME Z=H|

#¥]§ microsome®} mitochondrias
A ko2 5 mg/ml7} HEZ 0.25 M sucrose
Aof| FgAFon o] FeAS 1% Triton X

100925 w2 3AF F & Efsld A%
(Junge, 1984)3}sic}. 12])aL cytosol £3-L o}
& A glo] 4 2R Alg-3lgic

5. 84 BYE 53

¥} ko] Al£4, mitochondria ¥ mi-
crosome #82] cholinesterase X ZAL
butyrylthiocholine® 7]d2 3t 37TeA 2
E7} vk A)7)E Eakdl A= thiocholineo]
5, 5-dithio-bis (2-nitrobenzoic acid)$} ©f
2] whg-sle] A= 5-thio—2-nitrobenzoate

o] a2} 3 A EMM=1.36mM'em™' =

lem
o] g3l RAGAYEE AHEsh= We) Whit-
taker (1984)2] Wl 2]} gic}.

°of Eae] AR B 1 #3061 mio] ¥
A EE 1 mge] dAle] wkgsle] AAF 5
~thio—2-nitrobenzoate nmolZ v}e}ugic},
o AN AT B2 BT 2N A
£ ¥°17] #8l4 Sigmaste] HAR ELF A
43te] HAAslg o] 2L AR st 2 3] &
g3t 2 HFAE Asksich o] Ajel Za
BAE ZA ] AHF £33 FEAE computer
controlled enzyme spectrophotometer
(Varian, cary 210)%t}.

6. Kmx| & vmaxx|e| &3

FE T2 AR BE AYwe] AxEY &
& ARET 7 B 1A A4 g 9E 4
43}l cholinesterase®] @AEE 243 . o]
AL ZRY 1/vixlE, 28a 7 FERR
B 1/[S1XE A4ste o|F <% (double
reciprocal plot)g ZHEF tlf o]zlo g iy
Km#] ¢} Vmaxz|E A& (Segel, 1976)8}3lc).

a4 Al Fo| 9 AL 05 M per-
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chloric acid$} methanol-ether &34 (3 :
Neg gmals AAIStE Greenberg &
Rothstein (1957)42.2 &2 A& Fe] g
& AA o5 biuretd (Gornall et al, 1949)
282 At

8. 48 4Y

f2)4 AL Student's t-test dhglow H
2] 38 0.05 o)ER 3.

'y A

1. EIFOA Zt2] cholinesterase EA =0l O] X|
= SE iYY 28t £= sam e °HE
Zt

HF A T JANEFH =5 SR E
A1ZA& ol 7+e] microsome ¥&2] cholinest—
erase @45 FATHLE fol@ H4E

eigich. & 9 AAUER ¥ 2 o A
7] oA 7t microsome #&<] cholinest-
erase BAEE 7leETR ¢ 23% (P<0.05)
o] ZAE vEligeh. Sl F 1 J A4

71 +2) 7} microsome &9} cholinesterase
FAEE AAEE oF 429 (P<0.01), 7t
TRYE oF 42% (P<0.001)2] 2% Jelugl
o @y ¥ 2 o AT 7] 2F mi-
crosome #&e] o] T4 BAHYRE AATLEL}
2k 51% (P<0.001), 7}r&dRel o 52% (P<O.
001)9) Z+25 veldgiel. 28] 7k microsome
3¢ cholinesterase ¥AEE T2 A=
F3& AR 3 29EE A7 2 el S
v s Sl 31 d AR o
microsome 89| o] &4 AEE 93t o
g 31 o A=A F1e o 33% (P<O.
0D #&E Jehigion) 23wl £ 2 o A7)
A7) 7¢] 7} microsome ¥-&8¢] o] A4 FAE
= 39 PANEY F 2 o A FRo} o
37% (P<0.01)¢] Z2=% vebigle} (Table 1).
ZF) cytosol W mitochondria ¥84)A cho-
linesterase?] Y=L BE APTNA E A
= YA @stel (Table 1).

2. 8lF|0f| A Zt8| cholinesterase &4 =0l 0|X|
= SEa oy 2k W EakEs] Al TCA
= TUDCA F8o| 48t

Table 1. Effects of time and model of biliary retention on hepatic subcellular cholinest—

erase activities in rats

Cholinesterase activities

Experimental (nmol 5-thio—2-nitrobenzoate min™' mg protein™)
groups Cytosol Mitochondria Microsome
Normal 345 = 4.1 88 £ 21 348 £ 6.2
Sham 1 day 34.3 £ 4.3 86 = 1.9 350 £ 54
Sham 2 days 348 = 45 87 £ 23 355 * 6.4
CCS 1 day : 35.1 £ 4.8 8.6 = 24 30.2 = 56
CCS 2 days 345 £ 52 84 + 26 273 £ 4.7=
BDO 1 day 347 £ 5.1 85H + 1.2 20.3 £ 3.4btk
BDO 2 days 34.1 £ 4.7 83 £ 15 172 £ 3.1¢in

The data are expressed as mean = SD with 5 rats in each group; Sham 1 day or Sham
2 days: Sacrificed on the 1st day or 2nd day after sham operation, CCS 1 day or CCS
2 days: Sacrificed on the 1st day or 2nd day after choledocho—-caval shunt, BDO 1 day
or BDO 2 days: Sacrificed on the 1st day or 2nd day after common bile duct ligation.

b; P<0.01 vs. Normal, c¢; P<0.001 vs, Normal, f; P<0.001 vs. Sham 1 day, g; P<0.05
vs. Sham 2 days, i; P<0.001 vs. Sham 2 days, k; P<0.01 vs. CCS 1 day, n; P<0.01 vs. CCS

2 days.
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AF A T N NTTE A7 AF TCA
E FYAA 1 d W2 d AFRAFES o 7He
cytosol ¥ microsome #82] cholinesterase
BAEE dtd 293 9T A7 &
o] vlzl) FAIH 2 Fojt AF Yehgin).
& FTHE IHUER AF TCAE FHA712L 1
g 9 2 o ARAFE o ZF cytosol T
cholinesterase #45& =gl F94 dA
ERE A7 SR} 242} o 17% (P<0.05) %
ek 219% (P<0.05)9] Z4% Jehyglem 2F mi-
crosome #&¢] cholinesterase #4 5+ =
) 747k of 25% (P<0.05) R ok 29% (P<0.
05)2] 7#4E Yepigicl. 22y 7ke] mito-
chondria ¥t 43 dAYEY 2%
TCAE FA1A 1 4 9 2 d AHARE o o
i FHEE Fod Ao slgie) =3 F
g A HETE A A5 TUDCAE F44
A1d92d ARNHE dlE 7o) 3 F AT
#3894 cholinesterase Y 5= B¥F U=2F
I FATALR {7t Aol §lsith (Table

2).

AFNA 2R FE A7 2F TCAE F34]
A1 d 92 dAAANFE o) 7+9] cytosol E
microsome 32| cholinesterase ZHEE
el gaslaful A7) Fel vjs] FAEAL
2 Fo3 FAE veigch & gt A%
TCAE FAIZIZ 1 o 1 2 o AFAXZHE
7} cytosol 8] cholinesterase YEE b
Z7-¢l g3 gt A7) R} of o] o 24%
(P<0.05) Z4E JYehdlgie™ 7} microsome
#39] cholinesterase #4E+= 2K} 2
7k oF 30% (P<0.05) ¥ o 29% (P<0.05)¢] 7
25 Jeh g}t 28y} 7k mitochondria ¥
HollAe 2] AF TCAE F4A4H 1 o
g2 od ARAZE o o] Ao YR E W
Fol fgich. =3 2y 2F TUDCAE F
AA 1 A 2 2 d A HE vl 2ke] 3F A
ZEEFA cholinesterase AEE BF Y=
#3827} glek (Table 3).

Table 2. Effects of taurocholic acid (TCA), and tauroursodeoxycholic acid (TUDCA)
infusions after choledocho—caval shunt (CCS) on hepatic subcellular cho-

linesterase activities in rats

Cholinesterase activities

Experimental (nmol 5—-thio—2-nitrobenzoate min™' mg protein™?)
groups Cytosol Mitochondria Microsome
CCS 1 day 35.1 £ 4.8 86 + 24 30.2 £ 56
CCS 1 day 29.3 * 4.2 81 £ 22 226 + 47
+ TCA

CCS 1 day 36.2 * 44 88 * 2.1 294 * 6.1
+ TUDCA

CCS 2 days 345 £ 5.2 84 £ 26 273 £ 4.7
CCS 2 days 27.3 £ 4.6 7.8 £ 2.3 194 £ 59»
+ TCA

CCS 2 days 352 + 5.2 86 = 2.8 276 £ 49
+ TUDCA

The data are expressed as mean £ SD with 5 rats in each group; CCS 1 day + TCA
or CCS 1 day + TUDCA, and CCS 2 days + TCA or CCS 2 days + TUDCA: One of the
following bile acids were administered intravenously through the superior vena cava:
TCA or TUDCA (45 pgmoles/100 g body weight) at the time of CCS operation in rats.
Then the rats were sacrificed 1 or 2 days after CCS operation.

j P<0.05 vs. CCS 1 day, m; P<0.05 vs. CCS 2 days
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Table 3. Effects of taurocholic acid (TCA), and tauroursodeoxycholic acid (TUDCA)
infusions after bile duct obstruction (BDO) on hepatic subcellular cholinest—

erase activities in rats

Cholinesterase activities

Experimental (nmol 5~thio—2-nitrobenzoate min"! mg protein™)
groups Cytosol Mitochondria Microsome
BDO 1 day 347 £ 5.1 85 * 1.2 20.3 £ 34
BDO 1 day 26.3 + 4.5° 7.1 £ 0.8 14.2 £ 2.4»
+ TCA

BDO 1 day 35.1 £ 54 84 £ 1.6 215 £ 3.7
+ TUDCA

BDO 2 days 341 £ 47 83 £ 15 172 £ 3.1
BDO 2 days 258 £ 5.1¢ 6.8 £ 1.1 12.2 £ 1.6°
+ TCA

BDO 2 days 34.8 £ 5.3 85 £ 1.8 22.3 £ 3.6
+ TUDCA

The data are expressed as mean = SD with 5 rats in each group; BDO 1 day + TCA
or BDO 1 day + TUDCA, and BDO 2 days + TCA or BDO 2 days + TUDCA: One of the
following bile acids were administered intravenously through the superior vena cava:
TCA or TUDCA (45 #moles/100 g body weight) at the time of common bile duct
ligation in rats. Then the rats were sacrificed 1 or 2 days after common bile duct

ligation.

p; P<0.05 vs. BDO 1 day, s; P<0.05 vs. BDO 2 day

3. EF0| A EE2| cholinesterase B4 =0 Of
A= Zchi cfj ol 2% = CHobE A o) S
& HH AlZte| ¥k

SEEERE TSR SR EL g SE P

AAE « A9 cholinesterase 84AZE 9]
B 7rasledcl & Eokal GANES 39

AHAIZ FollA A2 cholinestrerase 4
= AAERe ¢ 30% (P<0.05), 7per
94= 31% (P<0.05)9) 745 veldiglia shatss)
1o 7-"_\,]-}\] T,‘}oﬂ/\-] gz-l_,] o] B :g__}/ﬂt
ARt ofF 30% (P<0.05), 7H4eRet
oF 31% (P<0.05)2] 4% Jehlgler iy
2 d A FollA] o] o] m FA
=& AAEEY <F 36% (P<0.05), ey
o} ¢F 37% (P<0.05)¢] 4% Yehglc} (Table

i o

g3 Aol cholinesterase BAEE &5k
WAAETE AT 3 FRHANE AR 7
Az R g Wi FAE A7) Fol g

73R % wls} 2 °é 73
‘14_ < HlaYE o

D

&>

Z1F oM EA | cholinesterase Mo Of
A= SEI YYEE U GEkE 4] Al TCA
L= TUDCA =99 sk

AF oA ZEd HYETE AT AF
E Il o 92 d ARANFE “ﬂ
# cholinesterase AEE d=2¢e 3¢

g A7) el vl AR

FaFE Vehiigich. & 29 IANEY 3
TCAE #3712 1 4 9 2 o AaNHS
3 9] cholinesterase BAEE dl&el &
= AEGE A FRo) oF 32% (P<0.05)
9l 35% (P<0.05)9] 7r2%& vetligie} (Table

.%
et >

C

rLL

N
S
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Table 4. Effects of time and model of biliary retention on serum cholinesterase activities

in rats
Experimental Cholinesterase activities
groups (nmol 5-thio—2-nitrobenzoate min! ml™"')
Normal 6486 = 1324
Sham 1 day 653.4 = 126.5
Sham 2 days 656.7 = 132.6
CCS 1 day 4949 *+ 116.8
CCS 2 days 453.4 = 123,72
BDO 1 day 4523 * 127.324
BDO 2 days 416.2 £ 112.82¢

The data are expressed as mean =
are described in Table 1 and text.

SD with 5 rats in each group. Experimental groups

a; P<0.05 vs. Normal, d; P<0.05 vs. Sham 1 day, g; P<0.05 vs. Sham 2 days

Table 5. Effects of taurocholic acid (TCA), and tauroursodeoxycholic acid (TUDCA)
infusions after choledocho—caval shunt (CCS) or bile duct obstruction (BDO)
on serum cholinesterase activities in rats

Cholinesterase activities (nmol 5-thio-2-nitrobenzoate min ml™)

Experimental Experimental

groups groups

CCS 1 day 4949 * 116.8 BDO 1 day 452.3 £ 127.3
CCS 1 day 334.6 £ 93.3 BDO 1 day 2874 £ 86.2°
+ TCA + TCA

CCS 1 day 486.5 = 127.2 BDO 1 day 467.2 = 1164
+ TUDCA + TUDCA

CCS 2 days 453.4 *+ 123.7 BDO 2 days 4162 = 112.8
CCS 2 days 293.5 £ 87.5m BDO 2 days 2525 £ 76.3
+ TCA + TCA

CCS 2 days 447.2 £ 115.6 BDO 2 days 406.7 = 106.5
+ TUDCA + TUDCA

The data are expressed as mean £
are described in Table 2, 3 and text.

SD with 5 rats in each group; Experimental groups

3 P<0.05 vs, CCS 1 days, m; P<0.05.vs. CCS 2 days, p; P<0.05 vs. BDO 1 days, s; P

<0.05 vs. BDO 2 days

5).

EF oA P E A7)
7l 1 4 9 2 d AJAA
linesterase ZAEE UIZF
ol wjE] AR R fojt 2
ok & 29 AF TCAE -:15%/‘]7]-!- 1449
2 4 A AFE W A2 cholinesterase ¥
AET 2] gt A R} 27} of
36% (P<0.05) 2 °F 39% (P<0.05)¢] 7+2% 1}

'—‘?— TCAE F94
<+ W ¥ cho-
%‘%wllﬂl{ Al

r& f“

et
Ty SR PANET A5 = de A
¥ TUDCAE #4414 1 & % 2 o A

& v ¥3e] cholinesterase B4 5= dlz=Fat
' xjol7} glgict (Table 5).

5 S HUBE e ety 2L H
e A ZAM 2kl cholinesterase2| km
Zl ¥ Vmaxx|e| s
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FF A T HYAERE A F2 & A5
22 % 2 o AR A ZNA 7+e] cho- < = ¥ microsome ¥ 9| cholinesterase

linesterase® butyrylthiocholines 7|2 & A}

2] Vmaxz|+ 7FpEit A7 20 <F 30% (P

<0.01)8] 748 ehigic,
A S PUERE A7 AF TCA

€3} Kmx] ¥ Vmaxz]E &338E o Kmx]

- =1

= 2% ¥ %] g4de (Table 6, 7).

i

Table 6. Rat hepatic cholinesterase kinetic parameters from 2 days after choledocho
—caval shunt (CCS 2 days) determined with butyrylthiocholine

Experimental Cytosol Microsome
groups Km Vmax Km Vmax
(mM) (nmol 5-thio—2-nitrobenzoate
min~! mg protein™)

Sham 2 days 3.32 £ 0.30 542 £ 64 3.47 £ 0.32 624 £ 75
CCS 2 days 3.16 £ 0.27 506 £ 56 3.41 £ 0.35 439 £ 580
CCS 2 days 3.24 * 0.24 38.2 £ 4.2hn 3.44 = 0.33 30.2 = 4.1
+ TCA
CCS 2 days 3.28 £ 0.26 53.1 £ 5.8 3.48 *+ 0.30 59.6 * 6.8
+ TUDCA

Michaelis—Menten constants for cholinesterase were determined using butyrylthiocholine
at 37C for cytosolic and microsomal fractions of experimental rat livers at two days
after CCS.

The data are expressed as mean = SD with 5 rats in each group. Experimental groups
are described in Table 1, 2 and text.

h; P<0.01 vs. Sham 2 days, i; P<0.001 vs. Sham 2 days, n; P<0.01 vs. CCS 2 days

Table 7. Rat hepatic cholinesterase Kkinetic parameters from 2 days after bile duct
obstruction (BDO 2 days) determined with butyryithiocholine

Experimental Cytosol Microsome
groups Km Vmax Km Vmax
(mM) (nmol 5-~thio—2-nitrobenzoate
min™! mg protein™)

Sham 2 days 3.32 £ 0.30 542 + 64 3.47 £ 0.32 624 + 75
BDO 2 days 3.21 * 0.25 52.1 £ 59 3.43 *+ 0.37 31.9 &+ 4.2
BDO 2 days 3.34 = 0.27 36.4 = 3.6 3.49 £ 0.34 21.2 £ 3.1it
+ TCA
BDO 2 days 3.35 £ 0.31 532 £ 58 3.46 £ 0.37 59.6 £ 6.8
+ TUDCA

Michaelis—Menten constants for cholinesterase were determined using butyrylthiocholine
at 37T for cytosolic and microsomal fractions of experimental rat livers at two days
after BDO.

The data are expressed as mean £ SD with 5 rats in each group. Experimental groups
are described in Table 1, 3 and text.

1 P<0.001 vs. Sham 2 days, t; P<0.01 vs. BDO 2 days, u; P<0.001 vs. BDO 2 days
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F3a 2 o AAREE 9 2 cytosol E
microsome #¥$¢} cholinesterase®] Vmax
A gt AR TR 22 o 30% (P<O.
01) @ < 52% (P<0.001), % o) =a&3tal
A7) FEx} 2zt ok 25% (P<0.01) ¥ ¢ 31%
(P<0.01)¢] #2% Jehviglc. 2oy gzl
RS A7 AF TUDCAE F43lx 2
d A3 AFHE W 2 cytosol ¥ microsome ¥
9] cholinesterase?] Vmaxx|E 7}5p&at A
02 Ex AgHERE A7 23} une o
Az 7tel H Ao]7} §lie} (Table 6).

AF A FHE A7 F 2 4 AIAFE )
Z} microsome #84¢] cholinesterase?] Vmax
A& FkEnt A7) 2} o 50% (P<0.001)¢]

NF A FDHE A7 2AF TCAE F413}
a1 2 4 AFAFHE o ZF cytosol ¥ microsome
#319] cholinesterased Vmaxx|+ 7}54$&nt
A7 FReE 22 oF 339% (P<0.001) ¥ 66%
(P<0.001), E@slgfiit A7) 8} zk7} oF 30%
(P<0.01) ¥ ¢F 32% (P<0.001) 748 e
ok, 2=y G3dEsE A7 AF TUDCAS
Fd3ta 2 d ARAFE W 2 cytosol ¥
microsome ##2] o] A4 Vmaxx]E 714
9 Al 7 = g3 A7 F3) njay
£ wie A3 E Ael7} gilet (Table 7).

&

N
flo

ERUALe FH 7|Fe 2N oekdl vls
}7]01 Zhell @EF-EA|7} ofr])E] o] 7ho]
o AN FAE R, AR o7
B2EL k2RI FeA 1 Y=
o] Als}A] Yehdr}l (Kaplan & Righetti,
1970; Righetti & Kaplan, 1971; Toda et of,
1980; &A1 Adqr, 1985; FEAla} o]AHy,
1985; Az e}l &4, 1987; 7113 ¢, 1989;
23] 9], 1990; ¥h&u)e} A, 1992; FE4]
3} 0)48), 1992; Park et ol, 1994).
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45 gor O MR 53] BAo)E B
HE G450 Wel ofF F 8AEI) Tk
Aol E A W} ELFL xanthine oxi—
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dizing system (Z&4] 9], 1988), cytosolic
arylsulfotransferase (Ihm ef al, 1995) alde-
hyde dehydrogenase (&4 £], 1988)¢o]™
I B3R s AAlelE A BF s
< microsomal 2 mitochondrial aryl
sulfotransferse, UDP-glucuronosyltrans—
ferase, rhodanese (Ihm et al., 1995; Thm and
Kim., 1997), arylesterase, carboxylesterase,
cholinesterase (F&43} o]&3, 1992) T2
2 delA glot. 2y SFEA A 243 S
A o)F AAC)E A WE Ele] BHE F3
713l dsixE FAA ol=AE weA e
AL arylesterase?} carboxylesteraseffolt}
(HE, 1996, HEH A3, 1997). &
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W Ex F7kel o3 2 FAe] JAE e
Zlofc},

o] & AAlo]E ] W¥ &9 cho-
linesterase?] BAE7} @F34] A] 2t} €3
oA s ZEEGEA] 2 7]Ae] dhE golRy)
5k A1t o] APl FAAE o] &
2 8RS} ol 7)Ao o3 FAEPET) e
Zole}. o] A= o) 5 NH37] Y3l Ogawa
et al. (1990) ¥ IFEF} 31412](1997)2] ¥l
3] T Bl 4 7S e, e A
FolA TRHALE s s A SFEA
He e Flo)x, Tl AF A 2 o
AEggE AlA GFEAEE v Ao, Al
= #HA g A3z S-S w3z AF
TCAT A el v} F4lste] 2k ol &
FEAE oS A3 Aot 2 Y=
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4l

t} (Ogawa et al, 1990)& Holr}, o]g} 7to] &
29 A%E JIiisE A7 2dde] e o
WEFE A7 R} A)zke] AAERE )
o] gFA TR} wEA FUlEE AL e
2 3 o gde] TR 9 2 ] 2F
Apo] ZHAE &2 8 74| dFEL o2y 2
o] BFato] 2 npto g wljEo] &A= 7] witel
vehd @Akl A (Toyota et al, 1984)0]c}. L
g 99 PANERE A Bded e w3

Fsto] FIIEIR] 9] whiel] EEAbe] 7F A
= W29 d5i7} Alsixl= @) (Toyota et of,
1984) 3 gheh. wheha] o] 4 7hA] g AR
24 A21A T w2k Uo] $F4 TR St
o] B35 A viad ¢ 9l ofgw FEI
< ZAEst g AR AF TCAE A
Al Yol 913 Bz} Fdd P 2
TCAE AdAY Jo F43% RS
TCAS$] Hs}el] u}& TCAe] &E3E oo
7} leh. o] Aol = dhte] FAHL
Akl F5H7} v2R olF AL AR H|H]
EAE gepxlert sk Aolrh. 294 25EA
Zroll A BHE7} 4= arylesterasegt
carboxylesterase®] ¥d] J3& F2| gerf
+ TUDCA (3H4E, 1996; 333 7143,
1997 94 222 3 E A7 AF =
99 U A5 AR el o
F341A4 TUDCA¢] &35 @she] Bk},

o] Agolr] HF oA Fbzt HYWEFE A
7 F 2o A FE oo} SE AR F 1
d 9 2 d AAAFE W ZF microsome 89
cholinesterase A% 9 3¢ cholinest—
erase BAEE BAgH R {7 4E

™

}

N

r
fr oo e £ A

ot ™

elgiet. 18]35 7} microsome & 4 39
cholinesterase 45+ 43 JAgH&E3s
A

Al Rt g HgE A ellA o

Rov] BT BF 5 F 14 ARG W2

t} 2 4 A} HE o 2t microsome #83 ¥
HellA] o] Ao BHET) o] aF ) o] 2
77 Ko} 713} A cholinesterases 7+e] #
FEA9] AEr) A 249 FE WA
(Ogawa et al, 1990)& A& W= 2 =7}
HEEE s & 5 Ao ohgE EEEAe
A)zke] Ao} 2ke] HEEA7} A A
& ZlellA] o] mae] BRI} o kRl At
A& 4 5 3%k o] Aol AF A Tt
HARER e F9HdE A7 AF TCAE
F4404 1 4 9 2 4 AAFE | 7T cytosol
4 microsome ¥&¢] cholinesterase ¥4%
= Zhzke] dlzgel F23 oA Eget A7
EE B gt A7 el vl FAEAoE
Fo@ ZAEE el 3 o] AN 3
FoAl T2 AL H == GHHAE A
322 4 AFAF-E 9] 2} microsome w39
cholinesterase®] Vmaxx}& 7}5aqt A7 &
o vlsl] fol@ FFaF vrefuigic) 2eja 33
oA F5kt ANEYH e FRSE A7 2
FTCAE $45131 2 ¥ A HE o) 7} cytosol
3! microsome & 2] cholinesterase2] Vmax
e A2 dzde SR AgEgE AR &
= gaslga A7l Tl vlE) Fo @ AAE
velliglel. ey o] o] Km)= o)F AY
2] 7k AELEF A Fo) 3 A JeRA] &
oich, o] A3E Ko} TCAE 7k cholinest-
erase®] ¥4¢& At AL = glen &
3] TCAE F% APLEANA ©] 29 Km
& WEo] gl Vmaxzz) 7% AL 9
o FE& 5 o Y siFEe Aeele A7
o, A T PN me 2y
2 A7 2F TUDCAS F4AAH 1 4 22 o
A#AA) 7L o] 7} cytosol Y microsome H-F
I HA o] Eie] HEE BT iy
d Aje)7} gldet. o] A= £ v TUDCAE 2
7} A cholinesterased] §4-8 dA5lx] U
ohar 32498 4= 9lrh ool HaE-L 7}k cytosol,
mitocondria % microsome ®& oA dojAl
AHEA GFEHE AX 2 ARl 21 A

!



Ak Hslel] 2’7 #F 2ke] Cholinesterase ¢ 4 oA -215-

F R3] cholinesterase?] A=} AT EF
o] u}e} FLEAY e HEo] glgd) o)l &
Aol o dolite A o] AYnleg: FEIP|E
ojch welA of EAl: U2E o FE) B
ofo} }llc},

o] Ao HF oA TR PYNEYH =&
AN E A7 AF TCAE #4944 1 4 ¥
2 d ZAFAF-E o] A9 cholinesterase 4
=& 4] dzd] 99 AR A
T B Sy A17] el vl {3 A
£ Jeligict. o] Aotz wo} PF-&4 A TCA
7} 7} Jlol} a8-3st=w "A cholinesterase?]
5L 2FE A & 5 9o 2 3
2] Qel& TCAZ} zhellA o] &e] A& 9A
3] QAR LR Ql3) ZhollA] FLoF o] Fae
e i Yehd Axz AR,

o]} o] AY Hilgw) £ AHE T

ot 94 3 53] TCAG &3] o) &el 3
o) SAlgo] et ke ArEs obe
ZeA A o) Edke) WA T WHE FHbE 2
A Y BEE 8F0 R fe] sl vt
3 Az Yz

2 o

o] glv= BFEA A ZhellA =T} A
£ cholinesterase 4% 7+ 7] 8%
dol]7] st} A Fslgion, AF A T
AZE F%E S AF me FEw Y
& A7) AF TCA == TUDCAE A=)
o) 347 ohp- AR o2 Zkat WA NA cho-
linesterase BAE2] WEd 3 ol @FAt
o] 535 EAs}gic).

AF A FHF JAYEFE AL F2 A A
FAAE o} GRHAF AN F1d g2
7 # & v 7} microsome #&89] cholinest-
erase BAE ¥ €A cholinesterase Y=
t FATAHLE f9% #4AE YeRgich 2
microsome ¥ % ¥Ae] cholinesterase &

A=t 299 W3NE}E A7 R 29
g AR TolA o] sl dF BE
£ 31 4 AL wec 2 d AJANRE
7} microsome 3} YA o|A o] Hlo &
=7} of ZhasEl gl

+ &

ox &,

F A TR PPNEY = FHHAE
AR AF TCAE FUAA 1 4 9 2 d A
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o}, AF A FEF AANER == FAHE
A7) AF TUDCAE FAA 19 Y24 7
FA)H-& v 7} cytosol ¥ microsome ¥F 3}
HHolla] o] AL BYEE EF =T ¥
zto}z} flict.
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