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Gram 479 YA 548 vehile gtz
g7 W sLe FAH9 AXYd Exhsle dF9
lipopolysaccharide (Bradley, 1979) 2 @A 9201
o] lipopolysaccharide® o] 43l Ao o3 )
i %S doldels 4¥Eol(Horwitz 5,
1962; Yoshikawa %, 1971; Morrison®} Cochrane
1974; Meyrick®} Bringham, 1983) A3} 5jo} gtov}
oA EAe B B B HERHY )AL
@3] #Es A Yok

ol WA FHE 7ldo) dalMe WK
o] % a3 3 A (Boivin 5, 1933; Laderitz 5, 1966;
Rossen &, 1967; Rudbach, 1971), W &4 B4
B sk A A4 (Schultz9} Becker, 1967a; Schultz
9} Becker, 1967b; Onda 5, 1986), HAHui = A«
A% WEL Al A4 (Benacerraf9t  Sebenstyen,
1957; Rutenberg %, 1967) F°] 3low B3] ol
oA wguiniAle] 2§ WEL AAHMe] 9FE
w3 Qi) o] W A Foll A Tho] hE2 A A o)
M & 715 de ez duA slen 7t
WEL A 58 F 85 5H hE A7 @
tH(Trapani %, 1962; Palmerio %, 1963; Fine %,
1968; Béjrneboe %, 1972; Triger ¥, 1972).

Carboxylesterase(carboxylic-ester hydrolase, EC
3. 1. 1. 1)= carbosylester, thioester 3 arylamide
& 7} 238 (Kim, 1979; Heymann, 1980a; Heymann,
1982) 89 S8 zh, ¥, v, 41, &, o, APz

RE TRV

2 A FEHY dE ALolHJunge T, 1974;
Junge® Krisch. 1975; Stoops ¥, 1975; Héjring®
Svensmark, 1976; Héjring®} Svensmark, 1977; Ra-
ftell ¥, 1977; Hashinotsum %, 1978; Heymann,
1980a; Main®} Rush, 1980; Tsujita 5, 1982; Cain
5, 1983; Kaure}l Ali, 1983; Tsujita®t Okuda, 1983;
Junge, 1984; Johnsen &, 1986). o] B4 HE
Wl A& F2 endoplasmic reticuluml &3] (Junge
%, 1974; Heymann, 1980a; Nousiainen® Hanninen,
1981; Johnsen %, 1986)3}™ A XA (Ecobichon,
1972; Heymann, 1980a; Nousiainen® Hanninen,
1981; Johnson &, 1986), mitochondria(Junge$} Kri-
sch, 1975) ¥ lysosome(Tanaka 5, 1987) oA %
kI ZaR 2l

Arylesterase(arylester hydrolase, EC 3. 1. 1. 2) &=
F2 At AEE esterg VMFEH SN Ea
(Augustinsson, 1961; Kim, 1979) 24 5&29] A9
EEZAF Ao Fo X (Wildes} Kekwick, 1964;
Holmes®} Masters, 1967; Haugen3} Suttie, 1974;
Burlina %, 1977; Dixon® Webb, 1978; Lorentz %,
1979; Mackness®} Walker, 1983) =)o} glam 31, 4,
2%, o, 4, F d de Fog @el B¥Ho ¢
tH(Holmes$} Masters, 1967; Dixon3 Webb, 1978).
283 o] AAX endoplasmic reticulumo) FE
EA = A (Haugen¥} Suttie, 1974; Burlina 5,
1977) 0.2 <& 3 AUk

Cholinesterase(acylcholine acylhydrolase, EC 3.
1. 1. 8)¥ F2 acylcholine5& 714#8 8t cho-
line®} carboxylic acid &ol&2 AAA}E A

* ol =ER 199249E ARAGR §FAFY R FANEY FA ATHE o Fo|H L.
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(Kim, 1979) 24 5 82] A9 BE =33 Y F
B ¥ (Dixons} Webb, 1978; Atak %, 1987) o] gl
o 4% A, uF, v, %4, 71 9, 42, A9
o2 Ho] X0l ch(Dixon? Webb, 1978).
a3 AEYAM o] A4 endoplasmic reticu-
lum® HZAo) Fz FEANE™(Schwarks} Ecobi-
chon, 1968) mitorchondria®} X% A h(Sch-
wark®} Ecobichon, 1968) 1 &tc}.

v EAGALY T3 rgoz A gds] 53
3 gga 7152 742 27| o] = (Sherlock, 1985)
AD28E FFEHAG AWM AAHE FralERS
HEsle] A 7= HAEINTFE MR LZA AMNE
B3 &n glenm(Jakoby 5, 1982) 53] o|& 3% 9
esterase5& 3E #AA9 I FF(Augustinsson,
1961; Holmes®} Masters, 1967; Junge® Krisch,
1975; Heymann, 1980a; Heymann, 1980b; Heymann,
1982; Cain %, 1983) 24] Ttz Z oA Aol &4
st 1 kol BE B ojyE BRI e g
grog ol EAES FEA7IVIE FrH(Wildest
Kekwick, 1964; Junge3} Krisch, 1975; Burlina &,
1977; Tsujita®t Okuda, 1983; King, 1987). =3 U]
=40 o= BF 2 o] § esteraseEo| Bl
Z (Skarnews, 1966) 2.2 4= ot wetA car-
boxylesterase, arylesterase®} cholinesterasex 3l
E529% ol ¥F9 esterase’t WE 49
5o fostm zho] UELY dHEo FHHeE
AEZ 3 oA ol B AL FAo] Y2

ELE BARE de ol& 58] 98 o5
Eo] ¥4 MEE Aoz MzEd 1y
2 5o} 7tolA o5 g9 B4 HE P
T o4 ot B 4 giUrh

dATe WF5a 59 F9 9 = 58€E
27 93t FF A WEALAE FH3n 7
A& o g 7+ Al ¥ A, mitochondria & microsomeol
A = A Aol UdF< carboxylesterase, arylesterase
4 cholinesterase?] AT HEL 43l §H
YA o]lE AL FHERE 4 &8l 0 4
Hg RaaA ok

M Y
B2 Y HX I FEL 4T F2 2oz A

53t A %280-320g°] %+ Sprague-DawleyZ 9] <
g Ao WEL FYT 2 dRTLe2

Uy G UlE5s 34 52 e HEF F9%F
3A1ZY, 8AITE B 244120 FHE 242} 10vhE] Y F o
AYe AFaach

Zt 4P NE £ 4o 43 Afe
43 2Ho 2 A{FAT. AlEe AlgE e MY
Atg F2AEAte] AMEFE HER F9oh gzTS
Ael AdFE AT kgd 125miE FYIAoH
WEL FATS PR35 (1987 Wi we}
SigmaAle] W= 4 (E.coli, 026: B6, lipopolysaccha-
ride, Sigma, USA)E A2] 2AFol dmg/mld] 5
T8 %o AF kgD Smgo] HEE § FAARo R
FdstAch

Alek : Sodium pyrophosphate, semicarbazide-
HCl, eserine hemisulfate, ethyl valerate, glycine,
NAD* (nicotinamide adenine dinucleotide; grade
Iil), NADH(reduced nicotinamide adenine dinuc-
leotide; grade lll, disodium salt), tris(hydroxyme-
thyl)aminomethane, phenylacetate, diethyl-p-nitro-
phenyl phosphate, 5,5-dithio-bis(2-nitobenzoic acid),
butyryithiocholine iodide, Triton X-100, phenol, al-
cohol dehydrogenase(from bakers yease, A-3263),
carboxylesterase(from rabbit liver E-0887), buty-
rylcholinesterase(from human serum, C-5386) %
Gl =M (10g/100m! bovine albumin) F& Si-
gmart A FE AHEIIR e 28 i Ge 57
e 49FS AHEEaTh

2 HE Y ME BE I EE AEITI9A 119 A
& 127 F4AZ F ethervbF 3ol A Al 338}
deon EX dgixez R qf¥io HE AY
AR Z T 28] 3 7 Fuo A#3 F 4T 9] 0.25M
sucrosed 0 2 #F 3l Tho] Holgle AL A
Ag g e HEA HEd 1S "x=E
53] ehabate] (ol Hoble sucrose & 7Hs @
& 25 AASGH.

T AEE Qe ALty ¥R dn
Z 54 Y E AP

o] NERHE AT TES FA 24C2 4
2% ¥ A gojA Ao wED S 1
% oF 5¢5 3l 9vl 32 0.25M sucrose? & W&
th& teflon glass homognizer(ThomasAl #| %, cha-
mber clearance 0.005-0.007 inches) & 2-4CE& {4
st A 400rpme] £E52 ZAAYA 53 L& o)
A3t 10w/v%e] 2 ZHEFHLE THEQU) 29
e o] 2 AN 40mlE FA3FA sucrose density
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gradinet fIHE-AY(FEH3 #32, 1986)e2
cytosol, mitochondria ¥ microsome¥® 88 323}
4. & o] vl FAAE 571X g(average relative
centrifugal force ©]3} A& 1087 LU¥
sl 23] wintgRE & 9 94y Ast BES
AAZF & 1 FHANE 7,796XgAA 2083
AdE 3 pelletd ARG dRem o 4
o A& FHAL thA 104400X g A 12417 9
A2t pellet? FH A& LUt ojd dL
RN E cytosol Yo 2 AHEE P T} 18] Y9
AR A de pelletE 0.25M sucrose ol e
A7) o] & 10-35w/v% sucrose liner density
gradient8-9-8 W& AR o FIAA
88,500 X gl 4 1587 f4E3le A dAdT
FY F919 4o BAE pelletE KobA 88500
Xgoll Al 1A1ZF A4 &85 pelletE& AT °] pe-
llet® ohA] 0.25M sucrosejol] AMHEAIA 88,500
Xgol| A 1413 A PR she pelletd FUA}. o]
pellet® microsome# 8 0 2 AL§3}9 e}

HH e 7,796 X gl M 2080 fAE e F
Ao A A& pelletg 0.25M sucrose® ol et 7] 2L
o] <42 20-45w/v% sucrose linear density gradient
2Ag g AT FHol F31AA 45200 X gol) A
2087 94Ee ety de HAEE 0.25M sucrose
Aol AAHEAA 7,796 X goll A 2087F B4 -2 3
pellet2 Y21 oA & mitochondria® § o2 A}
23 ch

o) ME EHAA BE ZFS 2-4THA A
gargom ofw ALg-§ f4E7I= Du Pont
SorvallA}9] RC-5B refrigeated superspeed centri-
fuge®} OTD-65B ultracentrifuge@th. 18] o]
A2 rotore Du Pont SorvallAhe] $8-34 2 T865
rotor) 3L sucrose linear density gradient§ 2] |
Z¥ gradient former(ISCO model 570) & A}&3F
At

B2 MN& =M Carboxylesterase ¥ cholines-
tease 4G AL Ageo 2A+ #a§ mitocho-
ndria 2 microsome®8 & WP R Smg/miv}
HEE 025M sucrose?ol] FHEMAIZ oD o] e
A& 1% Triton X-100c2 vz 3N ¥ & &
Fate] AH&-(Junge, 1984)3th. 1e]l3 cytosol¥
g ol Heglol ¥ gz ALY
Arylesterase BAE 28 A4 A HE 99 Triton
X-100¢ * 21§ mitochondria ® microsome &~

A3} cytosol H4 Y 1miol 3l diethyl-p-nitro-
phenyl phosphateg 10nmol¥ 7}slE % 2 &3
8ol AL (Junge, 1984)3}ict.

4 @4s 53833 1Y cytosol, mito-
chondria 3 microsome® 8 9] carboxylesterase)
BHE 5% ethyl valerateE 713A= Al g3lo
25T A 57 ¥H-g- A7) F<tell A E ethanolo]
NAD* 9 alcohol dehydrogenase ¥& 3loll A ace-
taldehyde = 4F3l¥ o NAD*7} @4€lo] NADHE
HHM Frtste FFEE 339nm oA =3
o Ad BHSE A& Junge(1984) 9 ol
st 2l X o] Ao BAE TolE 18
Imie] €A Ev Imge do] vhg-3le] AYAF
NADHE nmolZ WehfRlch.

"33 7te] cytosol, mitochondria ¥ microsome
¥ 8¢} arylesterase®] A% &AL phenylacetate
2 1Az AMgEtd  25ToA] 387 WA TE
Eotol AAE phenold 270nm oA 1 FF
=& &43lo A4&8e Junged Klees(1984) 9 o
o Ech 2 o] A4S FAE G E 1ET
Imie} 83 Ev Imge] Selo] whgsle AAY
phenolE& nmolZ e}

¥ 37 249 cytosol, mitochondria ¥ microsome
89 cholineserase ¥4%E %A butyrylthio-
choline® 7132 3o 37CAAN 283 vhgA7)+=
E<tol AAE thiocholin®] 5,5-dithio-bis(2-nitrob-
enzoic acid) 9} t}A] ¥+-8-3led A4 € 5-thio-2-nitro-
benzoate®] ¥ 284 A 4 (Effin=136mM' Cm™!)
£ o|fdte AAPALE HE3e I Whit-
taker(1984) 2] a3l 23t o] A4 9 FAHE
s 18700 i BF E£5 Imgo) @¥o] wt
23t A 5-thio-2-nitrobenzoateE nmolZ
ER AT

o] AYelAM MY G4 GHAE 2YPE A
HBEE F9)7) A%t Sigmarle] FAH FEAE
AHg-Ete] Ao e Ao sty 23] &
A3t 2 HFANE HaMgloh 2ea o] AN
2 Ba BAE S AHRE % FxAE co-
mputer controlled enzyme spectrophotometer(Va-
rina, Cary 210) ich

THIEY  AAAE 9 @9 HHFE 0.5M-pe-
rchlric acid?} methanol-ether&EgA(3: 1oz o
W& A A3} Greenberg®} Rothstein(1957) 4o g2
AN Fo B E FAH thF biuret™s (Gornall}
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Bardawill, 1949) 0.2 A3}tk

doizl z+F AHEe] HJox F Asviast 3
83 B9 Student?] t-7 %M (Schefler, 1980) ¢l
o8t HA ATk

8

LS4 047} FZH2| carboxylesterase &A1 Ol
O|X|= Qe AF kg omge] WEAE FANE
o @83 3 ¥ B2 carboxylesterased) ¥HE
HES ¥ 13 2 WEL T cytosolic
mitochondrial carboxylesterasex ™ 2o H]3] A
3 AL FoAT #49 Wyt gtk WEA
F o9 microsomal carboxylesterasex W54 &
o F BAIZE B 24A17he) uixaol wlE} Zzh oF
21%(P<0.01) ¥ o 18%(P<0.01) 9] 2j2i3le &4
#FAE YA

E4 F071 FZ4e| arylesterase &A1 Toi 0|
X A8 AF kgD Smgsl USAE TIPS o
87 2 AXE ZY9 arylesterased] BHx: HEL
® 29 ¥ WE4A FoTY cytosolic I mito-
chondrial arylesterasex= )& of n]3j) 44 A 7|3t
frelgh B4 Wyt gt WS4 5979 mi-
crosomal arylesterasex WS4 Fao F g§A ¥
247 Zbell t= ol Ml &) Zhzt oF 53%(P<0.001) %
°F 24%(P<0.05)9] oJoie B HEE e
pei=d

LHEL £047} FZH2| cholinesterase &A1 T 0
OlXle L& AF kg mge] HEALE FH99E
o 837 7+ AZ 289 cholinesterase?] A%
WES H 3% gtk WEL T cytosolic B
mitochondrial cholinesteraset thZ& 7o v} 4§
A7 Fd g4 A Aok WEL §F
9] microsomal arylesterase= W54 Fo ¥ 3
Algtoll 14%(P<0.05), 8AIZtel F 58%(P<0.001),
24N 7ol °F 24%(P<0.001) 2] 2j2gl= B4 228
Vel A

E4 5047} A carboxylesterase, aryleste-
rase % cholinesterase EA S0l O|X|= A& AF
kg'd mge) MEALE FIRE o ¥A carboxyle-
sterase, arylesterase @ cholinesterase?] A%
AES X 49 2ok 5SS BT BH carbo-
xylesteraset= WS4 o £ 8AI7F 2 244719
tjzaol vls] zhz oF 30%(P<0.05) ¥ < 26%

(P<0.05)2] 9J2de B4 F718 Yo W
=4 B 79 ¥F arylesteraser= WEA T F
8AIZE B 24 A 7ke)) 2ol ws) Zzh of 22%(P
<0.01) ¥ 9o 13%(P<0.05)9] gole 4 571
el it s 2 F979 83 cholinesterasew
E2 Fo F A7) R0l v & 47%(P
<0019 99e 84 F7HE dERIRT

2 #

e EAE A #dste F2 F71F5 @7t
A (Trapani &, 1962; Béjrneboe 5, 1972; Triger %,
1972)0)7]€ A WSk o] £3& de A
(Hirate 5, 1980; Sato 5, 1982)2.2 4#A Ut

HEa g33o2 A% b EAE 4~6AT
S5 Ao E fAMR el et 8417 Foll &
Hale} Fest AN o)F 24A17 7R A48
H(Onda 5, 1986; 173 F, 1987) 1 §o}. 121
olm| 7te] mitochondrias &%, &%, UIF £X9
3, welete) §a), 2gY BA 3, cristaed] Y
F 2 24 59 W3(Schumer %, 1970; White &,
1973; Yoder 5, 1985; A 8l %, 1987)7F dojvtn
endoplasmic reticulum& 4 2 &3 F< Az
(Rangel 5, 1970; Yoder %, 1985; %3 3] &, 1987)
7t 2= Aoz delAd 9ok

o] AFojAx 24§ carboxylesterase, arylesterase
2L cholinesterasex % Ao YFoTH Thof
Z83) 24 (Junge §, 1974; Junge®} Krisch. 1974;
Stoops %, 1975; Raftell 5, 1977; Dixond} Webb,
1978; Heymann, 1980a; Main®} Rush, 1980; Junge,
1984; Johnsen %, 1986)3}7] W&o WEL T
Ao} 1B B4V U 54 5 FFcA Tl A
ol FAi9 AH:v FUHE Aotk 2y o
A#oA 7te]l M XA mitochondriadl M & ol &
aieo e AT U o8t el T
A Z A3 mitochondriad| A o) &9 BHET
HEol gle A WolA olg s5a489 FH
274 397} endoplasmic reticulumolE 2 &4
5ol A EF 2 mitochondriad] 3= ol E
BhE Ao #93A ge Roez YLET

a3 o] Ay ol E esterase’}t 9] mic-
rosome{endoplasmic reticulum)oj A& 1 A =7}
AAaEe YgRen Hoes 2318 2L 4=
Z7t5o] AT WEL A2 o) &4o] oF7]
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Table 1. Effect of endotoxin on the liver cytosolic, mitochondrial and miorosomal oarboxylesterase activities in rats

Carboxylesterase activities

Hours (nmol NADH mg protein~!min~!)
after
. Cytosol Mitochondria Microsome
endotoxin
injection Control Endotoxin Control Endotoxin Control Endotoxin
(%) (%) (%) (%) (%) (%)
3 189.2+26.1 193.3+27.2 69.0+185 75.6+20.3 280.2+40.5 2632+37.8
(100) (102) (100) (110) (100) ( 94)
8 1884+27.2 212.3+28.3 68.6+18.1 7651214 2814+413 221.3+30.6**
€100) (113) (100) (112) (1000 (™
24 188.1+26.5 186.8:+25.6 68.2+17.8 66.61+19.2 281.6+42.1 230.8+33.2*
<{100) (99 (100) (98 (100) ( 82)

The date are expressed as mean + SD with 10 rats in each group.; For control group, the rats were injected
physiologic saline solution,and endotoxin group, a single dose of 5 miligrams of lipopolysaccharide (E.coli 026: B6
from Sigma Chemical Co. USA) was injected per kg body weight.

Signinificant difference from control(**; P<0.01).

Table 2. Effect of endotoxin on the liver cytosolic, mitochondrial and miorosomal arylesterase activities in rats

Arylesterase activities

Hours (nmol NADH myg protein~!min~1)
after
. Cytosol Mitochondria Microsome
endotoxin
injection Control Endotoxin Control Endotoxin Control Endotoxin
(%) (%) (%) (%) (%) (%)
3 635.5+180.3 641.3+192.6 223.3+65.8 237.7+68.7 5,720+ 865 5,343+776
(100) (100 (100) (106) (100) (93
8 632.6+£178.5 743.7+209.8 221.6164.7 230.9+65.1 5,724 +852 2,7181642%**
(100 (118) (100) (104) (100) (47
24 628.7+176.4 624.8+167.6 220.91+65.2 216.3+54.5 5,729+ 857 4,8671762*
(100) (99 (100} ( 98) (100) ( 85)

The date are expressed as mean + SD with 10 rats in each group.; Endotoxin was given as described in table 1.

Signinificant difference from control(*; P<0.05, ***; P<0.001).

Table 3. Effect of endotoxin on the liver cytosolic, mitochondrial and miorosomal cholinesterase activities in rats

Cholinesterase activities

Hours (nmol 5-thio-2-nitrobenzoate mg protein~!min~1)
after
. Cytosol Mitochondria Microsome
endotoxin
injection Control Endotoxin Control Endotoxin Control Endotoxin
(%) (%) (%) (%) (%) (%)
3 355134 34.1+3.7 93+17 92+2.1 353146 30.2+4.3"
(100) ( 96) (100) (99 (100) ( 86)
8 34.8+3.2 35.2+3.3 9.2+1.6 8.7+24 35.7t44 14.91+3.3%**
(100) (101 (100) ( 95) (100) (42
24 345+33 357+3.6 9.0+1.7 91118 36.1+4.2 27.314. 1%+
(100) (103) 100) (101) (1000 ( 76)

The date are expressed as mean + SD with 10 rats in each group.; Endotoxin was given as described in table 1.
Signinificant difference from control(*; P<0.05, ***; P<0.001).
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Table 4. Effect of endotoxin on the serum carboxylesterase, arylesterase and cholinesterase activities in rats.

Hours Carboxylesterase Arylesterase Cholinesterase
after (nmol NADH mi~'min~—1) (nmol phenol mI~'min~!)  {nmol 5-thio-2-nitrobenzoate !/~ 'min~1)
énfiottl)xin Control Endotoxin Control Endotoxin Control Endotoxin
injection (%) (%) (%) (%) (%) (%)
3 88.0+£20.5 9324222 163.7+20.8 172.6+22.5 648.71128.5 670.1£157.5
(100) (106) (100) (105) (100) (103
8 8791214 1145+24.8* 164.2+21.2 199.8+26.4** 646.111253  949.99+299.8**
(100) (130) (100) (125) (100) (147)
24 87.5+21.7 118.7+26.6* 164.7121.6 185.9+23.6** 645.3+125.8 705.7+153.9
(100) (136) (100) (113) (100) (109)

The date are expressed as mean + SD with 10 rats in each group.; Endotoxin was given as described in table 1.
Signinificant difference from control(*; P<0.05, **; P<0.01).

H9E 9= A ES 2AHOnda %, 1986; A4 &
%, 1987)7} Z#H i mitochondriatz %%, 3,
W3 e &3, e &e, 2o sl
cristaed} M3 g &4 59 B3 (Schumer 5, 1970;
White 5, 1973; Yoder 5, 1985; 1% 8 §, 1987)7}
Yo } 1 endoplasmic reticulum Z4 2 #3459
¥ 5} (Rangel =, 1970; Yoder 5, 1985; 4438 %,
1987) 7} et g 52 FAA % E 2 mi-
crosome®] o} esterase= A EHL AH dFo g
dF fFEHe Aoz AZdEd =3 749 rough
endoplasmic reticulumeo] &% 343 Floln Y =4
E o A} endoplasmic reticutumol} 4 A8 e A Q1
W37t ottt M1 (Rangel ¥, 1970; Yoder 5,
1985; 733 &, 1987)9} W =27} phosphoenol
pyruvate carboxykinase, tryptophan oxygenase, mo-
noamine oxidase, xanthine oxidase?] §#4& #4
A7k Bi1(Berry %, 1966; Berry9} Rippe,
1973; &% 2] 5, 1991) & £ ) 79} microsomeol] A
ol % esteraseE 9] A Zrihe ofd HUlo) 2%
AAA= YR FAN W5z o) 119 en-
doplasmic reticulumo] 4] ©]& esterase®] F4do]
Zad WEeolet AP Ak wetA ol E esterases
2 3 E g4 2] YZF2) monoamine oxidase, xanthine
oxidase(ZE£4] %, 1991) ¢} v}V E UEL F
oAalelle 1 Aol #AAEH FA Foz g
f2dnn A4do

aglx o] AEH Fe ZANA HFEHEAQ mo-
noamine oxidase®} xanthine oxidase?] 84L& &
A% HEA F(199D 9] dHT o] A HHE KA
7t2] monoamine oxidase, xanthine oxidase, car-
boxylesterase, arylesterase, cholinesterase % 2t

E G4Eo 5 11 g4 AU olgA
WE L FYA oA o] esteraseE L3 HE
E =S

Eol ¥4 FaE vehdo g A e FAe

tg FZE Holgh Azdcrh EF BN ol
esterase”’} WS # 5o BA3E Aoz A7

Fo v} 7t microsomed A o] 5 esterase] Ao
A3t AL olF ALV UEL 5o B2 &

€ Aoz AZAHY 238 Wxid 93
1 Aol AHetEl= Aol ofdrt A"y, 18y
ol d¥Ttozy B 4 glemg EL
Fo F 35 AAE FH 9 ¢ g2 AT
lojer & Aoz yZgE

2 o

S4T30 85 T E gol B 95k
A W54E T3t FAAFHOE 3 A £,
mitochondria ¥ microsomeol| A 3= F 49 EQ
carboxylesterase, arylesterase 2 cholinesterase2}
U E A8 W YHoA ol AL B
Aex A FH39h

% cytosolic ¥ mitochondrial esterases 2] #44
S 49 A 717 99l 849 HEo] flth

E4 5979 7 microsomal carboxylesterase
H arylesterase= W52 £ 3 8A17F & 244171,
2] 1L microsomal arylesterase® A¥ & 7|7 9
e X F4AE VAT WEL FoTY
¥ carboxylesterase 2 arylesteraset W54 §Fof
F 8AIZE & 24A1 Yo, 18] AL arylesterase® W& A&
o F Az goffle 84 F71E Vet A

ol A7z Hol M EA 2 mitochondriadl Al o]
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BEAEe @A Wl glv AL 5 BAse
olE HA9 F & X9V} endoplamic reticulum
o]7] WEo] =L B olF AEA Y mi-
tochondria®l esterase?} ¥ A v Aoz 4
Z+gith, 18l o|E microsomal esteraseE 2] @
ol FAE AL U5 4L FoA] o] F G4 9 Aol
Zagn A ¥Foz v {FHEHUI AE
o)z} AztEc} oz ke microsome°ﬂ*1 olE
A Aol Aald e Ysh Fde os
esterase’} g B3] Qe “ﬂ-?:"? obdzt A
Ztgdt.
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Effect of Parenteral Administration of Endotoxin on Changes of Serum
and Hepatic Carboxylesterase, Arylesterase and Cholinesterase Activities in Rats

Chun Sik Kwak, PhD

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

Kyo Cheol Mun, MD; Sang Chual Kim, MS

Micorobiology Division, Kyong Sang Buk-Do, Provincial Government
Institute of Health and Envivonment, Teagu, Korea

The activities of the cytosolic, microsomal and mitochondrial carboxylesterase, arylesterase and choli-
nesterase which are detoxifying enzymes in the liver were measured in order to evaluate the detoxifying
ability of the liver on parenteral administration of endotoxin. And the activities of these enzymes in the
serum were also measured.

For administration of endotoxin, a dose of 5mg of endotoxin(lipopolysaccharide E. coli 026: B6, from
Sigma chemical company, USA) per kg of body weight was administered through a right external jugular
vein. Then the rats were killed after 3, 8 and 24 hours of injection with endooxin to measure the activities
of the above enzymes in serum and their liver.

The activities of the cytosolic and mitochondrial esterases in the liver showed no significant changes
throughout the experiment. But microsomal carboxylesterase and arylesterase activities showed a significant
decrease between 8 and 24 hours after endotoxin administration, and microsomal cholinesterase activity
in the liver showed a significant decrease throughout the experiment after endotoxin administration. Serum
carboxylesterase and arylesterase activities showed a significant increase between 8 and 24 hours after
endotoxin administration and serum cholinesterase activity showed a signigicant increase at 8 hours after
endotoxin administration,

According to the results, the activities of the cytosolic and mitochondrial esterases in the liver showed
no significant changes. It is thought that these results are caused by their main location in the endoplasmic
reticulum, and caused by playing a trivial role of these enzymes in the detoxification of the endotoxin.
And decreased microsomal esterases activities in the liver are thought due to decreased systhesis of these
enzymes in the microsome and due to leak into the blood throught the damaged membrane of hepatocyte.
The activities of these esterases in the liver is decreased. So it is thought that the detoxifying enzymes
in the liver play only a trivial role in the detoxification of the endotoxin.
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