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= Abstract =

Arylesterase 1s a polymorphic aromatic esterase and organopohosphatase. Determi—
nation of the enzyme activities in human plasma 1s applied 1in the diagnosis of
cirrhosts and carcinoma of the hiver Ethanol disposal 1s thought to produce metabolic
disorders resulting m alcoholic liver disease To investigate the mutual effects of
ethanol disposal and cholestasis induced by common bile duct (CBD) hgation on the
activities of arylesterase, we have determined the enzyme activities 1n the rat hepatic
(cytosolic, mitochondrial and microsomal) preparations as well as 1n the rat serum by
using ten amumal models. normal rats (group 1), sham operated rats (group 2), CBD-
higated rats (group 3), chronic ethanol-intoxicated rats (group 4), sham operation
with chronic ethanol intoxication (group 5), CBD higation with chronic ethanol into—
x1cation (group 6), acute ethanol intoxication 1.5 hr and 24 hr (group 7A and 7B), and
acute ethanol intoxication 1.5 h and 24 h with CBD hgation (group 8A and 8B). We
have estimated the enzyme activities for 14 d (group 2-6), 1.5 h (group 1, 3, 7A and
8A), and 24 h (group 1, 3, 7B and 8B) post-ligation. The values of Km and Vmax for
these hepatic preparations of cholestatic rat hiver combined with chronic ethanol int-
oxication were also measured by using phenyl acetate as the substrate from the 14 d
post—ligation. Arylesterase activities of hepatic preparations and 1n the cholestatic
rat serum (group 3) showed significant decrease compared to the activities from
sham—operated control (group 2) Enzyme kinetic parameters indicated that Vmax for
all the hepatic preparations 1in the cholestatic rat (group 3) decreased significantly,
although the Km values were about the same as 1in sham-operated control (group 2).
The synergic effects of cholestasis and ethanol intoxication on the decrease in the

arylesterase activity were significant in the microsomal preparation from the cholest—
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atic rat liver as well as in the serum combined with chronic ethanol intoxication
{(group 6). The synergic reduction of enzymaic kinetic parameters was significant in
the Vmax values of the cytosolic and microsomal preparation, as well as in the serum
analyzed 1n group 6, and of the cytosolc preparation analyzed 1in group 8A and 8B,
although the Km values did not change These resulls. therefore, suggest that the
biosynthesis of hepatic arylesterase seems to have decreased when cholestasis was
combined with chronic ethanol intoxication. And the synergic reduction i the
enzyme activity analyzed in the cholestatsis with ethanol intoxication may reflects

that preexisting cellular damages with cholestasis were exacerbated by ethanol-

induced oxidative stress
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Introduction

Ethanol disposal produces striking m-
etabolic imbalances 1n the liver, and ch-
ronic ethanol consumption 1s associated
with the progression of alcoholic hver
disease which includes fatty liver, alco—
holic hepatitis and cirrhosis (Lieber,1985
, Hall, 1994, Chang 1985 & 1987) The tu-
rnover rate of ethanol 1s remarkably
decreased by procedures damaging the
liver such as common bile duct hgations
(Lieber, 1985) Cholestatic hver disease
includes 1nflammations, necrosis, fatty
changes, biliary hyperplasia, fibrosis and
cirrhosis (Kountouras et al, 1984) The
common bile duct—-ligated rats have he—
en widely used as an experimental mod-—
el 1in human extrahepatic cholestasis (
Kaplan & Righett:, 1970, Righett1 &
Kaplan, 1971)

Vertebrate plasma contains three typ—
es of esterases [EC 3.1 1] cholinester—
ase [EC3.1 1 8, substrate acetylcholi—
nel, carboxylesterase [EC3 1 1 1, sub—
strate aliphatic esters] and arylesterase
[EC3 1 1 2, substrate aromatic esters]
(Augustinsson, 1961 & 1964, Webb, 1992)
Human arylesterase 1s an high density
lipoprotein (HDL)—-associated lipolyvtic
and polymorphic aromatic esterase and
organophosphatase that protects low
density lipoprotemn from copper 1on—
induced hipid peroxidation (Aviram ef dl,
199%). In mammahian systems, aryles—
terase play an important role 1n the det—
oxification of paraoxon (diethyl 4-
nitropheny! phosphate), the neurotoxic
active metabolite of 1nsecticide
parathion (Augustinsson, 1961, Webb,
1992, Shaw et al, 1994) The enzyme 1s

mamwmly present in the endoplasmic
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reticulum (Haugen & Suttie, 1974) of
(Burlina et o, 1977),
kidney (von Deimhng & Taylor, 1987),

mammahan hver

placenta, umbilical cord, ammotic fluid
(Vincent e al, 1977) and erythrocyte
(Mekhtiev ¢t al, 1975), and in the blood
(Dixon & Webb, 1978, Lorentz et al, 1979;
Mackness & Walker, 1983) It 1s detected
i hgh concentration 1n sera of
pregnancy (Carpentero ¢t af, 1996) and in
the high cholesterol-{ed rabbit (Beynen
etal, 1984 a and b) The enzyme activity
1s absent from the serum of the patient
with Tangier disease (Mackness et dl,
1989) The activity ol arylesterase has
been shown to be low in the dietary
disposure of hyperhipidemic
(Butler et al, 1933), in patients with

myocardial infarction (Secchiero e d,

agents

1989), diabetes mellitus, chronic renal
1998) and
mmpatred hver function (Lorentz e o,
1979, Lio-Injo et al, 1980) Genetically
determined serum HDL-~arylesterase is
quantify HDIL 1n
postmenopausal women without and
with coronary artery
(Chemmticus e al, 1998)

arylesterase assay 1s readily applied in

failure (Dantonie e al,

well swited for

disease

The serum

the diagnosis of liver cirrhosis (Ikeda,
1989; Kawai et al, 1991).

The activities of carboxylesterase, ch—
olinesterase and arylesterase are known
to be decreased in the cholestatic rat
Iivers and serum induced by common
bile duct higation (Kwak & l.ee, 1992).

Previously, we have reported the liver
and serum chohinesterase and carboxyl—
esterase activities decrease synergisti—
cally in the cholestatic rat combined
with chronic ethanol 1ntoxication
(Kwak e al, 1994, Ahn & Kum, 1999).
However, the possible changes of aryle—
sterase activities 1in the cholestatic rat
liver combined with ethanol intoxica-
tion have not yet been reported. In the
present study, we have estimated aryle—
sterase activities with acute and chronic
ethanol mtoxication to investigate the
synergic effects of ethanol disposal and
cholestasis induced by CBD ligation 1n
the rat. In addition, the values of Km
and Vmax for the cytosolic, mitochondn—
al and microsomal preparations of the
rat lhiver from cholestasis alone and
from cholestasis combined with ethanol
intoxication were also measured by
using phenyl acetate as the substrate on
the 14thd post—ligation

Materials and Methods

Chemicals

Tris (hydroxymethyl) aminomethane,
phenyl acetate, diethyl- o —mitrophenyl
phosphate, Triton X 100 and bovine alb—-
umin (10 g/ 100 ml) were purchased
from Sigma (St. Lows, USA). Calcium
chloride and the other chemicals were

of analytical reagent grade

Animals
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Normal male Sprague-Dawley rats,
weighing 280-320 g, were used 1n the
experiments. All the experimental grou-
ps, with 5 rats in each group, were divi—
ded as follows: one normal group (group
1) Sham operation group {(group 2) ° the
rats were sacrificed at the 1st, 2nd, 3rd,
7th and 14th d after sham operation
CBD ligation group (group 3)° the rats
were sacrificed at the 1st, 2nd, 3rd, 7th
and 14th d after CBD ligation Chronic
ethanol intoxication group (group 4)° the
rats were fed 5% (v/v) ethanol instead
of water for 60 d according to the
method of Eagon et al (1987) Sham ope—
ration group combined with chronic et—
hanol mtoxication (group 5)° the rats
were fed 5% (v/v) ethanol

water for 60 d They were continuously

instead of

supplied with ethanol and sham ope—
rations were performed Rats were
sacrificed at the lst, 2nd, 3rd, 7th and
14th d after sham operations CBD
ligation combined with chronic ethanol
mntoxication group {(group 6) . the rats
were fed 5% (v/v) ethanol instead of
water for 60 d They were continuously
supplied with ethanol and CBD higation
was done Rats were sacrificed at the
Ist, 2nd, 3rd, 7th and 14th d after CBD

hgation. Acute ethanol 1ntoxication
group f{group 7): the rats were
intoxicated with ethanol (4g/kg)

according to the method of Liu e al
(1975) They were sacrificed at 15 h
(group 7A) and 24 h (group 7B) after

acute ethanol intoxication. CBD~ligat—
ed, acute ethanol-intoxication group
(group 8) ° the rats were intoxicated
with ethanol (4 g/ kg) on the 14th d
post—hgation They were sacrificed at
15 h (group 8A) and 24 h (group 8B)
after acute ethanol intoxication All the
animals were maintained on a pellet
diet obtained commercially (Sam Yang
Food Co, Wony, Korea). Animals of
groups 1-3 were supplied with tap
water; however, amimals of group 4-6
and 7-8 were supplhied with ethanol
nstead of water for more than 60 d
(above) They were famished for 12 h
prior to the surgical procedures (CBD
ligation, sham operation and sacrifice)
They were anesthesized hightly with et—
her during surgery and sacrifice They
were sacrificed by withdrawal of blood
from the abdominal aorta while hver
was excised following perfusion (below)
The serum from the collected blood was
separated by centrifugation and stored
at —30C

Subcellular fractionation

The hvers were perfused via the por—
tal vemn with cold 0 25 M sucrose The
hivers were then excised, blotted to dry,
welghed, minced with scissors and ho—
mogemzed m 9 vol of 025 M sucrose
Each homogenate was subjected to cell
fractionation. Cytosol, mitochondria a—
nd microsomal fractions (hepatic subc—

ellular fractions) were obtained by the
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method of sucrose linear density gradie—
nt centrifugation (Kwak & Kwak, 1986)
and stored at -80C . All the prodedures
were performed at 2to 4 C The mitoch—
ondrnial and microsomal fractions were
resuspended in 0.25 M sucrose to keep
protein concentration at 5 mg/ml, then
were diluted in 1 volume of 1% Triton X
100 and were used for enzyme assay
The cytosolic fraction was used for enz-
yme assay without any processing (Jun—
ge & Klees, 1984).

Enzyme assays

Arylesterase activities were determin-—
ed with hepatic subcellular fractions and
1n sera, according to the method of Jun—
ge & Klees (1984). The enzyme activities
were measured using phenyl acetate as
the substrate Briefly, the reaction mixt—
ture consisted of 1.0 ml of 049 M Tris-
acetate buffer, pH 7 4, containing 10 mM
calcium chloride, 1.0 ml of 4 mM phenyl
acetate and 002 ml of sample (hepatic

subcellular preparations and sera), 1n
final volume 2.02 ml. The mixture was
incubated at 25C for 3 mun Then the
hiberated phenol was detected at at
wave length 270 nm spectrophotometic—
ally by using Varian, Cary 210 (& = 1480
M™lem™). The enzyme activities were
expressed at nmol of phenol formed per
mun per mg of protein of hepatic subcel—-
lular fractions and as per ml of serum.
For determuination of kinetic parame-
ters (Km and Vmax) of enzymes with su—
beellular fractions of cholestatic rat liv—
ers combined with chronic ethanol int-
oxication at the 14th d post-ligation by
using phenyl acetate as the substrate at
variable concentratio (between 0.2 and 2
mM). The Kkinetic

calculated using Lineweaver—Burk plot

contants were

and compared to the kinetic paramet-
ers from two control groups (group 3

and 5)

Determination of protein

LR ! 14 Days following operation
= 3 * Sacrificed
Sham operation groups{Sham) PUNNRMRGES
N SE—
3
—3
—i
Common bile duct hgation groups — :
(CBDL) —d (Days foll()wu}g ddmlmstiratlon
57 of 5%(v/v) ethanol
Q—-—,A— (()(()))(61)(622}(;3) “:7/) (711) Days following operation
— i
Ethanol+Sham groups — e
josant pusnanehl .4
——y bt [ --4
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Eghanol+CBDL groups ——— b - 1
ey b e
Ethanol 60 day- — l__._b(l %
5
—
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Figure 1. Experimental design.
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The protein concentration was deter—
mined by the biuret reaction (Gornal ¢ al,
1949), using bovine albumin as the calib—

rator

Statistical analysis

Values were expressed as mean £ S D
Statistical sigmificance was calculated
using Student's t-test at P=0 05

Results

The activities of cytosolic and mitoc—
hondrial arylesterase in the cholestatic
rat liver (group 3) showed significant
decrease on the 14th d after common
bile duct hgation compared to the acti—
vities from the sham operated control
(group 2) (P=< 005 and P< 001) The
microsomal preparation as well as in the
serum also showed significant decrease
n their activities between the 1st thro—
ugh the 14th d after ligation compared to
the activities from the control (P < 0.01
to 0001) (Table 1, 2 and 3). Enzyme
kinetic parameters indicated that Vmax
for all the hepatic preparations from the
cholestatic rat liver at the 14th d post—
ligation decreased significantly compar—
ed to the Vmax of the group 2 control (P <
001 to 0001), although the Km values
were about the same as the control (Ta-
ble 6)

The activities of cytosolic arylesterase
in the group 6 (ethanol + CBD ligation)

showed further significant decrease (P<

0 05) compared to the activities from the

group 5 control (ethanol + sham
operation), between the 3rd through the
14th d (Table 1)

activities 1n the group 6 also showed

The mitochondrial

further significant decrease (P< 001)
compared to the activities from the
group 5 control on the 14th d post—
(Table 2).

activitities of the microsomal preparati—

ligation Arylesterase
on as well as in the serum from the
group 6 showed further sigmificant
decreases between the 1st through the
14th d post-hgation compared to the
activity from cholestasis alone (group 3)
and from group 5 (ethanol + sham
operation) (Table 3 and 4) The Vmax
values of all the hepatic preparations
analyzed 1n group 6 (cholestasis +
chronic ethanol intoxication) dec-—
reased significantly compared to the
Vimax from the group 5 control (ethanol +
sham operation), and Vmax of cytosolic
and microsomal preparations showed
further significant decerases compared
to the Vmax from cholestasis alone (gro-
up 3), although the Km values did not
change (Table 6)

In the case of acute ethanol intoxicat-
1on, arylesterase activities in the hepatic
preparations, as well as in the serum
from the cholestatic rats (group 8) sho—
wed significant decreases compared to
the activities from the group 7 control
(ethanol intoxication alone) (Table 5)

The Vmax values of all the hepatic prep—
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arations analyzed 1n group 8 also decre- cytosolic and microsomal preparations

ased significantly compared to the Vmax from group 8, showed further signifi—
from group 7, although the Km values did cant decerase copmatred to the Vmax

not change In addition, Vmax values of from cholestasis alone (group 3),

Table 1. Effect of common bile duct hgation on lhiver cytosolic arylesterase

activities in chronic ethanol itoxicated rats

Arylesterase activities

Day(s) (nmol phenol mg protein™! min™1)

following (Normal; 625.41+174 6, Ethanol; 582.7£159.3)
operation Sham CBDL Ethanol+Sham Ethanol+CBDL
1 62731709 612.0+167 4 576 61163.5 504.71137.8
2 6255 £181.8 597.1£158.5 575.21166.7 453.3+128.6
3 6288 £1727 552.6+142.4 573511604 367711519
7 6267 £178 1 424.81+112.2 566 311619 352 4+118.3¢
14 624.1 £1699 4126+ 92.3° 560.7 £ 158.6 321.2+108 59

All values are expressed as mean T SD with 5 rats 1n each group.
Animal groups are described 1n Fig.l

a; P<005 vs Sham, b; P<0.01 vs. Sham, ¢; P<0.001 vs. Sham,

d; P<0 05 vs Ethanol + Sham

Table 2 Effect of common bile duct ligation on hiver mitochondnal arylesterase

activities 1n chronic ethanol intoxicated rats

Arylesterase activities
Day(s) (nmol phenol mg protein™! min™!)

following (Normal; 222.1%68.3, Ethanol; 221.7+71.4)
operation Sham CBDL Ethanol+Sham Ethanol+CBDL
1 223.6+170.1 219.1:66 6 2233*72.5 218.6+73.7
2 22291695 212.0%66.2 22021737 2117714
3 2212 709 166.9£55.2 21841721 172.3£58.2
7 2191 L705 14761483 21621714 145.4%46.9
14 218.3168.2 845+33.6° 21381697 91.3+37.1°

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, h; P<0.01 vs. Sham, c¢; P<0.001 vs. Sham,
d; P<0.05 vs Ethanol + Sham, e, P<001 vs Ethanol + Sham



- 373 - TR AR I B 18 % 8 3 Bk 1999

Table 3 Effect of common bile duct hgation on liver microsomal arylesterase

activities in chronic ethanol intoxicated rats

Arylesterase activities

Day(s) (nmol phenol mg protein™! min™1)

following (Normal; 5,746+=872, Ethanol, 4,992+793)

operation Sham CBDL Ethanol+Sham Ethanol+CBDL
1 5,776 1845 3,975i463b 4,963£817 2,287 1 442['1
2 5,739t 889 2,130 388° 4,986 1831 1,545=* 393f‘g
3 5,721 867 2,110+ 428" 3,062 =805 1,462+ 387f’g
7 5,765 858 1,961 +476° 5,002 808 1,298+ 374f'g

14 5.734+862 1.876+417¢ 5,017+788 1,253+ 368"

All values are expressed as mean = SD with 5 rats in each group
Animal groups are described 1n Fig.1

a; P<0 05 vs Sham, b, ’<0 01 vs. Sham, ¢, P<0.001 vs Sham,

d; P<0 05 vs Ethanol + Sham, e, P<001 vs Ethanol + Sham,

f; P<0001 vs Ethanol + Sham, g, P<0 05 vs CBDL, 1, P<0 001 vs CBDL

Table 4. Effect of common bile duct ligation on serum aryleterase activities in

chronic ethanol intoxicated rats

Arylesterase activities

Day(s) (nmol phenol mg protein™! min™1)

following (Normal; 166 920 7, Ethanol; 1446%+17 3)

operation Sham CBDIL. Ethanol+Sham Ethanol+CBDL
1 164 4120 2 1131+220° 1453+185 715423 20%
2 1655+21 3 97 6+21 6" 14254192 61 2+21 38
3 16794215 96 3+24 5° 1402+183 573+220"8
7 1650+206 84 2+95.4° 1334+176° 49 4+20 218
14 16461218 57 8+229° 130 816 67 38 3+15 4"

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

Animal groups are described 1n Fig 1
a, P<0 05 vs Sham, b, P<0 01 vs Sham, ¢, ’<0.001 vs Sham,
d, P<0 05 vs. Ethanol + Sham, e, P<0 01 vs. Ethanol + Sham,
f; P<0 001 vs Ethanol + Sham, g; P<005 vs CBDL
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Table 5. Effect of common bile duct ligation on serum and lhiver cytosolic,
mitochondrial and nucrosomal arylesterase activities 1n acute ethanol
imtoxicated rats

Arylesterase activities
(Liver arylesterase; nmol phenol mg rotein”! min~!
serum arylesterase; nmol phenol ml™! min™!)

s

Normal CBDL Ethanol  Ethanol 1.5 hrs Ethanol Ethanol 24 hrs
14 days 1.5 hrs +CBDL 24 hrs +CBDL
(Cytosol)
6254 412.6 560 6 3192 5887 3494
*+74.6 + 92.3 *+139.2 * 51.8" +147.3 *+112.3°
(Mitochondria)
221.1 84.5 213.6 95.6 197.7 89.6
+ 683 + 33.6K + 56.8 + 395" + 45.1 + 43.7¢
(Microsome)
5,746 1,876 5,373 1,622 5,397 1,656
+872 4171 1783 +554° +936 4297
(serum)
166 9 57.8 157.3 46 8 148.8 49.0
* 207 +22 9! + 26.1 * 17.9° * 20.3 * 184"

All values are expressed as mean = SD with 5 rats 1n each group.

Anmmal groups are described 1in Fig. 1.

h; P<0.01 vs.CBDL., 1; P<0.001 vs.CBDL, 5 P<0.05 vs. Normal, k; P<0.01 vs. Normal,
I, P<0.001 vs Normal, m; P<0.05 vs. Ethanol 1.5 hrs, n; P<0.01 vs.Ethanol 15 hrs,
0, P<0.001 vs. Ethanol 1.5 hrs, p; P<0.05 vs. Ethanol 24 hrs,

a; P<0.01 vs Ethanol 24 hrs, r; P<0.001 vs Ethanol 24 hrs

Table 6. Arylesterase kinetic parameters from cholestasis with chronic ethanol
mtoxicated rat liver determined with phenyl acetate

Cell
fractions Sham CBDL Ethanol+Sham Ethanol+CBDL
Km(mM)

Cytosol 0.52%0.03 0.511£0.04 0542004 0.56%0.03

Mitochondna 7 17t0.67 7261043 7.23£0.58 731061

Microsome 128=0.16 1.32+0.14 1.30£0.18 1.34+0.17
Vmax(nmol phenol mg protein™! min~1)

Cytosol 750.5% 51.7 526.8+ 405°¢ 675.4% 476 4087+ 39.3f2

Mitochondria 95.9% 25.1 273+ 12 8° 973+ 227 289+ 11.2f

Microsome 2523312764 1,751.7+t251.6P 2176712634 1,226.7+201.8™h

Michaelis-Menten constants for arylesterase were determined using phenylac—
etate at 25T for cytosolic, mitochondrial and microsomal fractions of male rat
livers at the 14th day after operation.

The data are expressed as mean = SD with 5 rats 1n each group

Anmal groups are described in Fig 1.

a, P<0 05 vs. Sham, b; P<0 01 vs. Sham, ¢; P<0.001 vs. Sham,

d; P<0 05 vs. Ethanol + Sham, e; P<0 01 vs. Ethanol + Sham,

f; P<0 001 vs Ethanol + Sham, g; P <005 vs. CBDL, h, P<0.01 vs. CBDL




- 380 -

RIS Kah L #1848 3 3 %k 1099

Table 7 Arvlesterase kinetic parameters from cholestasis with acute ethanol

intoxicated rat liver determined with phenyl acetate

Normal 051003 74731498
CBDL 14 days 0517004 5268+405!

Ethanol 15 hrs 0537005 609346 3!

7151064 9621243

7311049 915%282

1291015 24982+267.3

7261043 2734128 1321014 1,751 7251 6%

1302017 2576 8%271 4

Ethanol 15 hrs 0557003 318623587 737+046 332+143" 1341015 1,603.3-2363"

+ CBDL
Ethanol 24 hrs 052+004 55241437

7281054 853*266

1321016 2,3894+2635

Ethanol 24 hrs 0547003 3484+371" 7341050 3081379 135+017 16476124724

+ CBDL

Michaelis—Menten constants for arylesterase were determined using

phenylacetate at 25C for cytosolic, mitochondral and microsomal fractions 1n

male rat livers of acute intoxication with ethanol done after 14 days of the

common bile duct hgation

The data are expressed as mean £ SD with b rats in each group

Animal groups are described 1n Fig 1.

g, P<0 05 vs. CBDIL. 14 days, h; P<001 vs CBDL l4days,

1, P<O 001 vs CBDL 14 days, 3 P<005 vs Normal, k, P<001 vs Normal,

1, P<0.001 vs. Normal, m, P<0 05 vs Ethanol 15 hrs, n, P<001 vs Ethanol 15 hrs,
0, P<0001 vs Ethanol 15 hrs, g, P<001 vs. Ethanol 24 hrs,

r, P<0 001 vs Ethanol 24 hrs

although the Km values did not change
(Table 7).

Discussion

Ethanol easily crosses cell membranes
(Ellenhorn & Barceloux, 1988) and 1s
metabolized mainly in the hiver (Lieber,
1985) to form acetaldehyde and eventu—
ally to form acetic acid (Borson & L,
1980, Lieber, 1985) Acetaldehyde impa—

1irs microtubular formation and decrea—
ses mitochondnal function (Ellenhorn &
Barceloux, 1988) with morphological
changes (Chang, 1985, Chang, 1987) and
chronic acctaldehyde levels may prom-
ote peroxidation of cellular membrane
(Ellenhorn & Barceloux, 1988; Sherlock
& Dooley, 1993) Acute and chronic e-
thanol consumption resuits in peroxida—
tion of smooth endoplastic reticulum n

animals and men (Sippel, 1983, Lieber,
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1985; Savolainen et al, 1986; Yamada et o,
1988). Ethanol disposal produces striking
metabolic 1mbalances in the liver by
alteration in the cellular redox state
(Lieber, 1985; Ellenhorn & Barceloux,
1988). The earhest hepatic damages
produced by ethanol are the deposition
of fat and the enlargement of the hver
(Lieber, 1985) which progress in fatty
liver, alcoholic hepatitis and finally lead
to cirrhosis (Wooddel, 1980; Lieber, 1985
; Chang, 1985; Chang, 1987, Sherlock &
Dooley, 1993).

Human arylesterase 1s a thiol esterase
hydrolyzing aromatic esters and organ-
ophosphates The enzyme actvities are
mainly detected in the hepatic micros—
omal fractions and in the serum. Serum
arylsterase 1s bound to high—density
lipoprotein (HDL) and prevent oxida—
tion of low—density lipoprotein (LDL) by
hydrolyzing hpid peroxides (Kao ef al,
1989). Oxidative stress leads to an HDL
—assoclated reduction 1n arylesterase
activity (Aviram ef al, 1998). Kwak & Lee
(1992) have reported the decreased act—
wvities of liver and serum esterases, car—
boxylesterase, cholinesterase and aryl-
esterase 1 the cholestatic rat. In the
previous studies, we have reporied the
synergic reduction 1n activities of serine
esterase, chohnesterase (Kwak e al,
1994) and carboxylesterase (Ahn & Kim
1999) in the cholestatic rat combined
with ethanol intoxication Nevertheless,

the change of arylesterase activity 1n the

cholestatic rat hver combined with
chronic and acute ethanol intoxication
have not yet been investigated.

In order to investigate the mutual eff—
ects of ethanol disposal and cholestasis,
we have determined the activities of cy-
tosolic, mitochondrial and microsomal
arylesterase n the cholestatic rat liver
combined with acute and chronic etha-
nol ntoxication for a period of 14 d
post—hgation The activities of this enz—
vme 1n sera were also measured Values
of Km and Vmax for this enzyme at the
14th d after common bile duct higation
were determined in the liver of sham
operation, common bile duct ligation,
sham and common bile duct ligation
plus chronic ethanol ntoxication, as
well as in the serum, using phenyl ace-
tate as the substrate.

The activities of cytosolic, mitocho—
ndrial and microsomal preparations
from the cholestatic rat liver as well as
1n the serum showed significant decrea—
se compared to the activities from the
sham operated control. The Vmax for all
the hepatic preparations decreased
significantly, although the Km values
remained about the same as the sham
operated control

These results were consistent with the
previous studies on arylesterase
activities m the cholestatic rat hver
(Kwak & Lee, 1992) as well as on choli~
nesterase, the other hepatic serine este—

rase, 1n the cholestatic rat liver combin—
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ed with chromic ethanol intoxication
(Kwak ef al, 1994) These results may re—
flect the decreased biosynthetic capabil—
ity of arylesterase in the cholestatic li—
ver.

The synergic effects of cholestasis and
ethanol mtoxication on the decrease in
the arylesterase activity were significant
in the microsomal preparation from the
cholestatic rat liver as well as in the
serum combined with chronmic ethanol
intoxication (group 6) The synergic
reduction of enzymaic Kinetic paramete—
rs was significant in the Vmax values of
the cytosolic and microsomal preparati—
on, as well as in the serum analyzed 1n
cholestasis combined with chronic etha—
and of the

cytosolic preparation analyzed in the

nol intoxication (group 6),

cholestatic rat liver with acute ethanol
intoxication (group 8A and 8B), altho—
ugh the Km values did not change

These results, therefore, suggest that
the biosynthesis of hepatic arylesterase
seems to have decreased when cholest—
as1s was combined with chronic ethanol
intoxication And the synergic reduct—
1on 1 the enzyme activity analyzed mn
the cholestatsis with ethanol intoxicat—
1on may reflet preexisting cellular da-
mages with cholestasis was exacerbated

by ethanol-induced oxidative stress.

Summary

To mvestigate the mutual effects of

ethanol disposal and cholestasis induc—
ed by common bile duct ligation on the
activities of arylesterase, we have dete—
rmined the enzyme activities in the rat
hepatic (cvtosolic, mitochondrial and
microsomal) preparations as well as 1n
the rat serum in ten amimal models” no—
rmal (group 1), sham operation (group
2), CBD-ligated rats (group 3), chronic
ethanol-intoxicated rats ({(group 4),
sham operation plus chronic ethanol
intoxication {(group 5), CBD-ligation
plus chronic ethanol intoxication (group
6), acute ethanol intoxication 15 hr and
24 hr (group 7A and 7B), and acute
ethanol intoxication 15 h and 24 h plus
CBD hgation (group 8A and 8B). We
have estimated the enzyme activities for
14 d (group 2-6), 15 h (group 1, 3, 7A
and 8A), and 24 h (group 1, 3, 7B and
8B) post-higation. The values of Km and
Vmax for these hepatic preparations of
cholestatic rat hver combined with chr-
onic ethanol mtoxication were also me-
asured by using phenylacetate as the
substrate from the 14 d post—ligation
The synergic effects of cholestasis and
ethanol intoxication on the decrease in
the arylesterase activity were significa—
nt in the microsomal preparation from
the cholestatic rat liver as well as 1n the
serum combined with chronic ethanol
intoxication (group 6) The synergic
reduction of enzymaic Kinetic parame—
ters was significant in the Vimax values

of the cytosolic and microsomal prepar—
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ations, as well as in the serum analyzed
i cholestasis combimmed with chronic
ethanol intoxication (group 6), and of
the cytosolc preparation analyzed 1n the
CBD-ligated rat liver with acute ethanol
intoxication (group 8A and 8B), althou—
gh the Km values did not change.

These results, therefore, suggest that
the biosynthesis of hepatic arylesterase
seems to have decreased when cholesta—
sis was combined with chronic ethanol
intoxication. And the synergic reducti—
on 1n the enzyme activity analyzed in the
cholestatsis with ethanol intoxication
may reflect preexisting cellular damages
with cholestasis are exacerbated by eth—

anol—-1nduced oxidative stress.
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