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= Abstract=

Béckground/Aimsi We have investigated the effect of bile acid load on the
carboxylesterase activity in cholestatic rat liver and serum in order to elucidate the
possible mechanism of decrease of carboxylesterase activity under cholestasis.
Methods: Rats were divided into eight groups: Normal, sham operated control, bile duct
obstruction (BDO) alone (BDO group). BDO plus taurocholic acid (TCA) injection (BDO
plus TCA group), BDO plus tauroursodeoxycholic acid (TUDCA) injection (BDO plus
TUDCA group), choledocho-caval shunt (CCS) operation alone (CCS group), CCS plus
TCA injection (CCS plus TCA group), and CCS plus TUDCA injection (CCS plus
TUDCA group). Carboxylesterase activity was determined in the serum and liver
cytosolic, mitochondrial and microsomal preparations from above experimental rats. The
values of Km and Vmax in this hepatic enzyme were measured. Results: The activity of
liver microsomal carboxylesterase showed a significant decrease in both CCS and BDO
group. And the activity of serum carboxylesterase showed a marked decrease in both
CCS and BDO group. However, carboxylesterase activity in the serum and liver
microsomal preparation fell more rapivdly in the BDO group than CCS.
Carboxylesterase activity in liver cytosolic, mitochondrial and microsomal preparations,
and its Vmax value decreased significantly in both CCS plus TCA group, and BDO plus
TCA group than each control group. On the other hand, the values of Km of the hepatic
subcellular carboxylesterase did not change in all the experimental group. Serum
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carboxylesterase activity decreased significantly in both CCS plus TCA group and BDO

plus TCA group than each control group. However, these serum and hepatic enzyme
activity did not change in both CCS plus TUDCA group and BDO plus TUDCA group.
Summary: The above results suggest that TCA repress biosynthesis of the

carboxylesterase in the liver. And the lowering of the serum enzyme activity thought to

be caused by decrease of biosynthesis of this hepatic enzyme, which cause the enzyme

to leak into the blood in small quantities.

Key Words: Bile duct obstruction, Carboxylesterase, Choledocho-caval shunt,
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& AYPA GH5eA e BlE ALt
Ztg A4l AT WE-E AR d ¥
o] &z e glewn, o]ejdt ATE Tl A
Ao]E A4 W (xenobiotic biotransfor-
mation) 44l glutathione S-transferase,
glutathione peroxidase (¥&3& 9], 1990),
microsomal ethanol oxidizing system,
alcohol dehydrogenase, aldehyde dehydr-
ogenase, catalase (ZF&4] 9, 1988),
xanthine oxidase (F&4], 1985), monoa-
mine oxidase (@3} ZF2] 1989),
rhodanese (%<, 1993), aryl sulfotran-
sferase (Thm et al, 1995), cholinesterase,
arylesterase @ carboxylesterase (FF2=}
ol%¥, 1992)7} W5 A& &AM "HE5EA 2
A 1 S E7F WSEHE Aol yEHzeH &
3] carboxylesterasey> #F9 FHHL 2%
o] FEEAE o|AFHE W 7] cytosol,
mitochondria ¥ microsome 33} &3 ol|A]
AT AT 425 vehide A (3
o5, 1992)°] Waizlc}.

Carboxylesterase (carboxylic-ester
hydrolase, EC 3.1.1.1)+ carboxylester,
thioester ¥ arylamide® 7Fp83) (Heym-
ann, 1980; Heymann, 1982: Webb, 1992)

Bl AARAM FE ZH b, v, AL A ¥ A
W 22 g 3 ExEHe e Ehold
(Junge et al, 1974; Junge & Krisch, 1975;
Stoops et al, 1975; He jring & Svenmark,
1976: He jring & Svenmark, 1977:
Ratfell et al, 1977. Hashinotsume et al,
1978 Heymann, 1980: Main & Rush,
1980: Tsujita et al, 1982: Cain et ol, 1983.
Kaur & Ali, 1983: Tsujita & Okuda,
1983: Junge, 1984; Johnsen et al, 1986) ©]
E49 AEY FA 4+t endoplasmic reticu-
lum (Junge et al, 1974: Heymann, 1980;
Nousiainen & Hanninen, 1981: Johnsen
etal, 1986), N|XA (Ecobichon, 1972: Hey-
mann, 1980: Nousiainen & Hanninen,
1981: Johnsen et al, 1986), mitochondria
(Junge & Krisch, 1975) % lysosome
(Tanaka et al, 1987).2 &34 9}, ol2igt
carboxyleste-rasei= AA|o]E YA wg T4
F 8% Ao 3 £F (Holmes & Masters,
1967: Junge & Krisch, 1975: Heymann,
1980: Heymann, 1982: Cain et al, 1983)%
A AZA, A FA, AAFA L SR FolM W
3 ester IFES rlpiEdle] FEssle
71%-& 7 At} (Junge et al, 1974: Junge &
Krisch, 1975; Stoops et al, 1975. H o jring
& Svenmark, 1977: Raftell et al, 1977:
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Hashinotsume et al, 1978: Heymann,
1980: Main & Rush, 1980; Heymann,
1982: Tsujita et al, 1982; Cain et al, 1983.
Kaur & Ali, 1983; Tsujita & Okuda,
1983; Junge, 1984: Johnsen et al, 1986).
oo} Zhe- AT 75& 71l o] A
GEEA 7 @5 &4 Al AN 2 FH =
7b ZaEvae s ol ® o 2kae] 73S
T A et

o] 17 carboxylesterase A E7} ©F
A Al 2k AEREI FANA o =
A 2 71Ae dR-E Golr] sk} A sgs)
gow, RF A et AFE GEE A4
7 AF = S99 A9 #3 (choledocho-
caval shunt)£& AJ}gt 2 Fof| 43S et
v} (Palmer, 1972: Drew & Priestly, 1979:
Kitani et al, 1986)% taurocholic acidE A
el Fste] AAAHeR 7he] AEA,
mitochondria @ microsomes} X4 A
EE 23l9dl v} taurocholic acid?} o] A&
9 $4& gAlshe ez AdEE e o
71l 2 A B rshaa) g}

oI ha 2
1. 38 % XA

FEL 4 F ol AL 2ALE ASF AS
280~320 go] = Sprague-Dawley %9 &
AAE AHEsld e 1 28 5 vlE|2ste] ok
3} 7o) 15 o2 v} egir).

1) BT (1) ol F A5 3K & 7

2) Ve Ve 1 d 2 2 oo
AN F (F29)

3) &=t A4 (bile duct obstruction)T: &
g9 Ad 31 d 22 Lol 4 YA F
(29

4) &= sl3st ¢ taurocholic acid® F
gt o 2 AF AF Ogawa 5 (1990)9]
W ol) wk}l taurocholic acid (A% 100 g %

45 pmoles)E 97349 ol UL F 19 &
2 dell A7} S| QAR T (F 2 )

5) @& sj49} 34 tauroursodeoxycholic
acidg FY 1+ 9% 2F ¥ Ogawa ¥
(1990)2] Wl w2} tauroursodeoxycholic
acid (A% 100 g % 45 #moles) S 3R W)
o FIgk F 1 o 9 2 doll 4 YA F
F2d)

6) 9 NN &3 (choledocho-caval
shunt)& g 7 FH# Y FEE T F 1
o 2 o)) A= s YA F (F 2 )

7) 93 A9 E3t= A taurocholic

LacidE FYT ¥ 293 XY £ A%
.Ogawa %5 (1990)2] #Wdl v} taurocholic

acid (A= 100 g % 45 pmoles) S AR o
ol % F 1 d ¥ 2 del| 22 AN F
(23

8) &# WX £33} &4 tauroursode-
oxycholic acid® Fg T 292 g &
3 A% Ogawa = (1990)9] bl we} tau-
roursodeoxycholic acid (A% 100 g = 45 «
moles) & $4™ ol £33t F1d 224
ol bzt YA R F (2 ) Folu}.

ZF AT g £ 83ksies] A A
Fol -G 2702 AR

Al e AEE AAFRAARETAIZ) AL AE
A AHEE A8 E HEE 3ol

F A% 52, FRA Ay R S4e Y
7Wred A4 A0 dF HES sty 3
F& dAHT Azt A" ¢ U & Azt
& 2Asgen 12 Az FAAA F o= )
Fetoll A AAEic) b AFLS 7k 294
o} oF 1 cm ofelFe] A F-9] FHFS 747 o)
FHARY F 2 7 918 Ao 7 4
Z A Gt vl AeE FQ1sc) 2 F
g WA Y EFS AN FHERE me-
dical grade silicon tube-& AH&-3te] o143}4]
on Jteed we MEET A gsg.

Taurocholic acid ¥ tauroursodeoxycholic
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acid¥9] #1734 W F9Y4L syringe pump
(Sage Instruments, model 341A)E AR&-3t
o] 15 ¥ FoF Fdseict.

2. Al

=

Sodium pyrophosphate, semicarbazide-
HCl, eserine hemisulfate, ethyl valerate,
glycine, NADY (nicotinamide adenine
dinucleotide: grade 1), NADH (reduced
nicotinamide adenine dinucleotide: grade
I, disodium salt), Triton X-100, tauro-
cholic acid (from ox bile, sodium salt, T-
0750, ©]3} TCAZ ¥, tauroursodeoxycholic
acid (sodium salt, T-0266, ©]3} TUDCAZ
§), alcohol dehydrogenase (from bakers
yeast, A-3263), carboxylesterase (from
rabbit liver E-0887) 2 w83 T&FY (10
g/100 ml bovine albumin) & SigmaA}
(=) AFE ARshsiom 9] odub AJope
54 Ew duE AHERTh

3. 2HHE 9 M=zRE

TollA] 7He] A EE 12 A7 FANA
1% °1]EﬂE uFE el 4] Algstol o B o
o2 e Al FE A ALY 28]
A= ZHEol] AF#E ¥ 4C9 0.25 M
sucroseW .02 T7{3}0] Zhel ol old S
AAR o & AE3ic A5 1S HE

B 53] shatste] zhell el 9IWl sucrose S
7Fedt ¥ 2T AAsK

T AP Y& AR sl S dw
= 248 B EE A3

7re] MEFEHE A& & F4] 2~4TE
Wzgt & A el Afles wEa E3hs}
o 1 F oF 5 g& sl 9 wiEke] 0.25 M
Y2 }g Teflon glass hom-
ogenizer (ThomasA} #1 ¥, chamber
clearance 0.005~0.007 inches)® 2~4CE
FA1EPHA] 400 rpme] $EE 2AXFA 5 3

sucrose®-&

45 whasle] 10% (w/v)e 2 22 FHAS
HESITE o] 7F #AY 25§ 3o sucrose
density gradient UAlEElY (FE4]3) #A
2] 1986)2. 2 cytosol, mitochondria ¥
microsome #3-& #2]&3ct. o] AEEIHY
oA B AL 2~4TolA] Al 3] Ln] ofuf
A48 4418271+ Du Pont SorvallAbe)
RC-5B refrigerated superspeed centrifuge
¢} OTD-65B ultracentrifugesitt. olw A&
gt rotor¥ Du Pont SorvallAl®] SS-34 2
T865 rotoryl i sucrose linear density
gradient $99] A=+ gradient former
(ISCO model 570)& AH&-3tdtt.

4. 24 NB =

Carboxylesterase &4-§ 4 A8 =4
¥ #2/% mitochondria ¥ microsome £33
& WAz 5 mg/miyt HEF 025 M
sucrose¥ el g3l ow o] et
Triton X-100 A2 w2 3|43 & 2 &33}
of A (Junge, 1984)3tgc}t. 221 cytosol
Y& obFal Aeiglel Yo} 2ojz Mgl
t}.

5. &4 g4x

i)

3

"33 29] MEA, mitochondria 2
microsome %3¢] carboxylesterase?] A
% =42 ethyl valerated 71”2 Ag-38}o]
25CellA 5 7t WHg-A17)% Fekel AAH ot
€3} NAD™ 9 alcohol dehydrogenase Z&
stoll 4] acetaldehyde® Atspew] NAD T~} 3t
5] NADHZ =44 F7tHe F345&
339 nm IR lA] FA3}] 4 BHEE A
3= Junge (1984)9] Wo &lslict, azlw
o] Ao FAE whel= 1 ¥4kl 1 mle) A
EE 1 mge] Wujale] nkg-sted A3 NADH
£ nmol& et

o] AgeA Mgt a4 FAE S A
HBEE Fol7] $ste] #E A5 tgly] 2 3
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FAst] o HEAE Fsct. o] AYelA 7
L BHE A ALY ERF=AE

computer controlled enzyme spectro-

photometer (Varian, Cary 210)%¢}.
6. KmA[ & Vmaxx[2| &F

T4 F 2 d Ag 2E AYFY AEEI
An AEES 7 54 712 A7 P49
AM8-3lo carboxylesterased] A EE 243
FolE MY Ry 1/vi AE, 282 A ¥
E28e 1/(8)x &5 AAtste o|Fd+x
(double reciprocal plot)E 2= & o}& oA
o258 KmA9 VmaxXE 4% (Segel,

1976) 33t}
7. ey e

EA4 AR Fo ol Agke 0.5 M per-
chloric acid¢} methanol—ether =39 (3:1)
o2 lAl-s A s Greenberg 2 Roths-
tein (1957)‘?3_3_ A AR S e A
A% v biuretd (1949)2.2 Aeksloich.

8. 43 4%

oA #AL Student s t-testZ 3holon
frel $EL 0.05 o]8k2 ssirt.

2 o

. 2lF oM 7Fel carboxylesterase BAML
of| I:l|7<IE EE ol 25 s Hok oMol
BE A Alztel g

AFANA Tt NAY £ = 22 A4
E A& v ZF microsome ¥%2] carbo-
xylesterase BAEE EATFH L2 F-osiAl
ZraEqiet. & 9T A B3 F 2 4 A
g T4 2k microsome ¥¥9] carboxy-
lesterase 8 EE AAToIH e &
Arret oF 35% (P€0.01)9) 74E Vel
oho@ @ ol 1 d 22 d AR 7o 2

microsome ¥3¢] carboxylesterase 4%
= AT rieeTel ARRL oF 28%
(P<0.01) 2 2F 44% (P<0.001)9] #AE e}
Welel, 22l ZF microsome #3¢] carbo-
xylesterase A EE o3 oA 23L& &
T3 g3 HE 3 7 2ol A5 B Y&
= B w3 E g 7o) 2 A s g
Fact o7k o) hasiglon, FE RE 4 F
14 AHE wuct 2 d AAHE w7t o 3
a3 e), 22y 74 cytosol® mitochondria
F-3 oA carboxylesterased FAEE ZE
ATl W58 el=] ¢kske) (Table 1).

2. EF oM Zt2] carboxylesterase EME
of o|X|= ST Y 28 X FHo HY Al
TCA =& TUDCA Flo| 9%

AF oA Fobt oA & At 2%
TCAE T3l 14 ¥ 2 d AANE o 7]
cytosol, mitochondria ¥ microsome #3849
carboxylesterase B4 EE A3 g7 &
S A g & o) vl SAE e
T8 2HaE Jeplidcl. & S99 gAY £
FAF TCAE Tt 1 4 ¥ 2 A A&
u Z} cytosol ¥#-F2] carboxylesterase &4
EeAY Az S AW B & 1
2o} oF 31% (P€0.01) 2 <F 37% (P<0.01)¥]

25 velelz, 7 mitochondria £3]¢
carboxylesterase AEE 48 dRxFHr}
oF 44% (P{0.05) & <F 63% (P<0.05)2] 4
£ Yvehllglend, 7 microsome ¥3 9
carboxylesterase FAEE A¥ dlxFr}
42% (P€0.01) 2 <F 32% (P€0.05)¢] #4E
vebligdch eyt SR AR E3hE 3 A
¥ TUDCAE 35}d 1 o ¥ 2 o AH3e

£ 7k 3 & A E BF o)A carboxylesterase
g E= 25 AY iz Zelrk dsdcl
(Table 2).

HAFA oA 3t dHE Al AF TCAE +
datel 1d 2 2 o AH3E w29 cytosol,
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mitochondria ¥ microsome %39 carbox-

ylesterase == AY vz @3 A4
ak gk ol vla] A R {oldt A
eliglch. & =t A4 2§ TCAE F3is8taL

14 %24 AA0E o 36% (P€0.01) 2 ¢F
47% (P<0.001) 9 Za2E& veblisla, 2
mitochondria #%2] carboxylesterase &4
T A diEERg o 50% (P0.05) H °F
62% (P<0.05)¢] #AaE vetislen, 2
microsome #3¢] carboxylesterase A E
=AY dizTre oF 49% (P0.01) ¥ °F 56
% (P€0.01)9] ZFaE viefligict. e @3
ﬁﬂéﬂ A% TUDCAS Fjslel 14 224 7
3L v 7k 3 F AxE Bl carboxy-
lesterase A 25 AY 273 Apol7t
Wit (Table 3).

T

3. EF|ollM "H2| carboxylesterases| &

Mo o]zl S iYW 23 £= B o
sfjet GE HA| AlZtel EF

7oA F7 AAE AHE oW A9
carboxylesterase A EE EAFHoZ {9
A Zasidch & 93 S F 2 o AR
ol BAHY carboxylesterase FAEE A
AT 2 b eTY B4R oF 41%
(P<0.05) = <F 40% (P<0.05)8] #A2E et
sk, e w3 s F 1 A AAE wv
Z A B 319 2 2d ARUE
B AoA o] A A EE WFe] st
(Table 4).

w3t A9 carboxylesterase FAEE &
g3 Y 39S 3 I @3 e & 7
7kl Ab% B RS vl R A8 3 Tl F
@3 A FEe 3 TR 7L o] FHaEkad
o oF BF £ F1d AHAE vn 2

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

carboxylesterase activities in rats

Carboxylesterase activities

Experimental (nmol NADH min mg protein™)
groups

Cytosol Mitochondria Microsome
Normal 197.6 £ 285 70.7 = 18.6 281.7 + 37.5
Sham 1 day 198.4 = 27.6 70.5 + 18.9 280.2 + 36.9
Sham 2 days 196.6 + 28.3 70.2 = 19.3 281.3 £ 35.6
CCS 1 day 189.3 + 27.8 63.3 = 20.6 248.4 + 33.2
CCS 2 days 171.2 + 24.8 54.8 +15.9 183.5 + 35.8"™
BDO 1 day 1829 £ 255 58.1 £ 22.0 202.9 + 31.6"
BDO 2 days 165.2 £ 28.2 487 = 20.7 157.5 + 38.7%

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 operatiion, 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, ¢: P€0.001 vs. Normal, e: P€0.01 vs. Sham 1 day, h: P<0.01 vs.
Sham 2 days, i: P{0.001 vs. Sham 2 days, j: P<0.05 vs. CCS 1 day
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Table 2. Effects of taurocholic acid(TCA), and tauroursodeoxycholic acid(TUDCA)
infusions after choledocho-caval shunt(CCS) on hepatic subcellular

carboxylesterase activities in rats

Carboxylesterase activities

Experimental (nmol NADH min mg protein™)
groups
Cytosol Mitochondria Microsome

CCS 1 day 189.3 = 27.8 63.3 £ 20.6 248.9 + 33.2
CCS 1 day .

¥ TOA 130.7 + 26.3" 35.2 + 14.2 144.6 + 39.7"
CCS 1 day 190.7 + 26.8 65.6 + 18.7 239.7 + 32.8

+ TUDCA

CCS 2 days 171.2 £ 24.8 548 + 159 183.5 + 35.8
CCS 2 days

+ TOA 108.2 + 21.7° 202+ 8.8 124.8 + 36.1"
CCS 2 days 173.6 + 21.6 55.9 + 16.3 187.6 + 355

+ 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 tmoles/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, k: P€0.01 vs. CCS 1 day, m; P{0.05 vs. CCS 2 days, n; P<0.01

vs. CCS 2 days

d AYS o o|F Ehe] ARV AR H 3
43151t} (Table 4).

. BlF|ollM &2l carboxylesteraseo| &
QEOH O|xl= S chde 28 Y ok B4
A TCA == TUDCA o] Y&

AFANA FT gAY EFS AR AF
TCAE F4isle] 1 d 2 2 d AAYE o ¥A
9] carboxylesterase ¥AEE A¥ dzT
9 g g @ Tl wls) AL
2 Fo% FAE Ve 5 S8 A
3 A% TCAS Fostz 1 4 ¥ 2 4 A33)
S o] A9 carboxylesterase A EE

2l S oA g g TR A7 o
40% (P<0.05) 2 °F 45% (P£0.05)¢] Hx2E
vl =3t S A S A ¥
TUDCAE F43led 1 o 2 2 o A4S o
= 8AY carboxylesterase B Ev ZF A
3 23 ztolz} glict (Table 5).

A G HAE AP AF TCAE F
gdated 1 2 2 AAAE W A9 carbo-
xylesterase FAEE AY dxT4l @3 ¥4
a3k 7ol vjE] BASAoE fofd s
eligich & @3 dl4) AF TCAE F4skz
19 % 2d ARYE of A2 carboxylest-
erase FAEE AY izl =3 A &
TRy 47 oF 42% (P<0.05) 2 < 52%
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Table 3. Effects of taurocholic acid(TCA), and tauroursodeoxycholic acid(TUDCA)
infusions after bile duct obstruction(BDO) on hepatic subcellular

carboxylesterase activities in rats

Carboxylesterase activities

Experimental (nmol NADH min mg protein™)
groups
Cytosol Mitochondria Microsome

BDO 1 day 182.9 + 255 58.1 + 22.0 202.9 + 31.6
BDO 1 day

+ TCA 116.6 + 22.7° 98.8 + 16.2° 102.8 + 32.2¢
BDO 1 day 185.6 + 24.7 62.3 + 19.4 205.8 + 28.3

+ TUDCA

BDO 2 days 165.2 + 28.2 48.7 + 207 157.5 + 38.7
BDO 2 days

© TCA 86.8 + 15.4° 186 + 7.2 69.2 + 27.6'
BDO 2 days 169.8 + 19.8 46.7 + 14.9 166.2 + 33.4

+ 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, q: P<0.01 ys. BDO 1 day, s: P<0.05 vs. BDO 2 days, t:
P{0.01 vs. BDO 2 days, u: P<0.001 vs. BDO 2 days

(P{0.05)%] Z2E elisich

vt @ 94 A5 TUDCAS F3te] 1
d 22 d AFYE d= AHY carbo-
xylesterase FA =T 27 AY W2TT Aol
7} 9diet (Table 6).

. BEE oidY 23 Ee B Y F
o %ﬂﬂh’i HE A 2o carboxylesterase
of Kmx| & Vmaxx|2| HE

e F 2 d Ag 2E ATl 7
carboxylesterase® ethyl valerate® 7|2 &
AHgste] KmA| % VmaxA & 3 30& 9 Km
= B HEe] slsic} (Table 7, 8).

AR A T WA & AP A F
TCAE F3tx 2 o A73E v} 7+ cytosol
2 mitochondria 84 carboxylesterase
9] VmaxA e 7Feit & 9] VmaxX Bk
Z42t <F 42% (P<0.001) 2 <F 64% (P<0.001),
St Ol 3t ¥ 79 VmaxA Brke
zyz}k oF 37% (P€0.001) 2 <F 56% (P<0.01)
9] ZraE el ey S oY &
34 & A¥ TUDCAE F¢3kx 2 A A3
% v o] 249 Vmaxx|7} WE-E vehlA]
#skr} (Table 7).

A A FHA HAHEFE A2 AF
TCAE F43tx 2 d 27L& w 2t micro-
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Table 4. Effects of time and model of biliary retention on serum carboxylesterase
activities in rats

Experimental Carboxylesterase activities
groups (nmol NADH min™ ml™
Normal ' 87.8 £ 22.6

Sham 1 day 87.1 = 20.8

Sham 2 days 86.3 + 23.2

CCS 1 day 70.4 + 157

CCS 2 days 61.8 +17.3

BDO 1 day 65.7 £ 15.9

BDO 2 days 52.2 + 16.4%¢

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

a: P€0.05 vs. Normal, 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) on serum carboxylesterase
activities in rats

Experimental Carboxylesterase activities
groups (nmol NADH min™ ml™
CCS 1 day 70.4 = 15.7

CCS 1 day 4

+ TCA 42.1 £ 14.%

CCS 1 day 72.0 + 14.9

+ TUDCA

CCS 2 days 61.8 = 17.3

CCS 2 days .

+ TCA 33.9 £ 11.8
CCS 2 days 63.3 + 18.6

+ TUDCA

The data are expressed as mean = SD with 5 rats in each group: Experimental
groups are described in Table 2 and text.
js P€0.05 vs. CCS 1 day, m: P<0.05 vs. CCS 2 days
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Table 6. Effects of taurocholic acid(TCA), and tauroursodeoxycholic acid(TUDCA)
infusions after bile duct obstruction(BDO) on serum carboxylesterase

arylesterase activities in rats

Carboxylesterase activities

Experimental
groups (nmol NADH min™ ml™
BDO 1 day 65.7 = 15.9
BDO 1 day
+ TCA 38.4 + 12.5°
BDO 1 day 66.2 £ 14.5
+ TUDCA
BDO 2 days 52.2 £ 16.4
BDO 2 days .
+ TCA 2563+ 7.8
BDO 2 days 474 + 10.2
+ TUDCA

The data are expressed as mean * SD with 5 rats in each group: Experimental
groups are described in Table 3 and text.
p: PX0.05 vs. BDO 1 day, s: P<0.05 vs. BDO 2 days

Table 7. Rat hepatic carboxylesterase kinetic parameters from 2 days after choledocho-

caval shunt (CCS 2 days) determined with ethyl valerate

Cytosol Mitochondria Microsome
Experimental Km Vmax Km Vmax Km Vmax
groups (mM)  (nmol NADH
min® mg
protein”)

Sham 2 days 140 £0.24 3034 £363 631120 825167 128+0.24 998.2 + 123.7

CCS2days 454000 2737+ 298 646+ 1.12 66.0+ 134 134 + 0.20 -668.7 + 134.2
CCS 2 days
+ TCA 148+ 0927 1715+ 254 663+ 1.06 293 + 9.6° 138+ 025 4723+ 916~

CCS 2 days + n 4 " . ) i
L TUDCA 142 +£0.25 2875+225 638+1.16 70.3+11.9 132+0.17 691.0 +129.7

Michaelis-Menten constants carboxylesterase were determined using ethyl valerate
and NAD+ at 25 T for cytosolic, mitochondrial 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. Experlmental
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, m: P<0.05 vs. CCS 2 days, n:
P€0.01 vs. CCS 2 days, o: P{0.001 vs. CCS 2 days
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Table 8. Rat hepatic carboxylesterase kinetic parameters from 2 days after bile duct

obstruction (BDO 2 days) determined with ethyl valerate

Cytosol Mitochondria Microsome
Experimental Km ( VImI\EIIXDH Km Vmax Km Vmax
nmo

groups (mM) min’ mg

protein™)
Sham 2 days 141 £0.24 3034 +36.3 6.31+£120 825+ 16.7 128+ 024 998.2 £ 123.7
BDO 2 days 144 £ 028 250.6 +383 643+098 628+ 152 1.30+0.15 5725+ 1147
BDO 2 days
+ TCA 1.47 £0.23 136.5 + 27.8* 656 £ 1.09 233+ 68" 1.33+£0.23 2762+ 674"
BDO 2 days .
+ TUDCA 1.40 £ 0.25 259.7£236 651 +£1.16 60.7+ 127 1.29 £0.17 592.7 + 107.8

Michaelis-Menten constants carboxylesterase were determined using ethyl valerate
and NAD+ at 25 € for cytosolic,
experimental rat livers at two days after BDO.

mitochondrial and microsomal fractions of

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