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Gram $4#9 #FAAH 548 vehie
Adei A WEie Ao AEHo| Exshe
lipopolysaccharide(Bradley, 1979) & & %
ol lipopolysaccharided cl8 -8t Ao st
E429 HEEE dolR e HPEe] Adse] g
ort, WL 4o DY ¥4 BHEEEY NHe
@ds FEEle] 2UA et
Gram AT PR 2dH e WEL H5&
Al Z7lel &34 (Toba %, 1982) & sty 53
Troll B2 94 v WH(Hirata %, 1980; Sato %,
1982) 31 et iAol oFt < &4 (o] mi-
tochondria®ll A adenosine triphosphate (ATP) 4
7+ 2 (Schumer %, 1970; Mela %, 1971; White %,
1973)2F G Alel Theddhi= aA4 Y 7E HEE &
el G Aol (Berry9t Rippe, 1973; Shackle-
ford, 1986), &4 HaAU uFoz st A&
249 &/ (Balis %, 1978; Balis 5, 1979) 2 (HAl
Fo &Aoo R GHEFY FelH e lysosomed] #
) AAol o3 & kg s (Janoff %, 1962; Filkins,
1971; Hirata &, 1980) 58 & 4 Uk Ul54 &
FoAMe GELAVE BEEH 2 €% bilirubing F
7}, bilirubin ke, A E2b Ay wE A A
T Aeg deA Aok(Utl %, 1977).
Alkaline phosphatase (ortho-phosphoric monoes-
ter phosphohydrolase, EC 3.1.3.1, ALP)+= pH 8~
10°ﬂ"1 ester AL R ito]l HAeH HAJfEE 7
Bﬂb’}cq 1IAHE FElr e Yo fielrh °]
= ZREEe A RE Ao Fxwo] gl
9—“1 “J"é‘i‘l}, ol E g {foﬂ A1 ghA el
(Wilkinson, 1976)3L 3t} o] &4 3 9iH2
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H7p e gs A3l BxzAn HF
&4 3] 1 g o] Zr1E+= &4 (Wilkinson, 1976) 2
el 2lon HFE ALP ¥4 2R 71dx 3
o AGH o F B o)l g = T HAMY
ghg o g o]l th(Wilkinson, 1976).

g &40 8hdgl 5tnucleotidase(5-ribonu-
cleotide phosphohydrolase, EC 3. 1. 3. 5, 5-ND)+
5'—ribonucleotide5% b Eaiste] QAHS RElAl
1 Aot o] A FEE Ao BE 23
-rEEJ'O} gle. *.'}0“ wol &3} (Reis, 1951)
ol AN GFox &= A(HillY Sam-
mons, 1967) . & el Ut olekito] o] AAe
Aol 1 FhfEol e W oohE 1 =
b stel(Widnell, 1972; Naito$ Tsushima, 1976;
Greger2} Fabianowska-Majewska, 1980) 3 g+t W
54 85dMy FE A FukE o) B4t
deted Raolng Uixi dHEAlde 3 ¥
oAl olg HA9 ALV HE E Aoz 4
zbeleh fieiu s A FAA T B A o8
Ao A4 WEo g Ris ofF ol B
T At

of Yt US4 Fo T g Ak ALPY
5-NT9 4% WEH 2L 7| -G dotr 7] $istd
Aol A Wmis Foshil AAHCRE 7F AEF,

mitochondria % microsomesi»} ALP 2 5-NT9)

BT HEE 24 3 gAY o)E Ak
BHEL 38 11 AHg va FdESYC
Mz K gy
B2 X HA  FE2 4T B 2HOR 4}

£¢ AF 280~320g°] H¥= Sprague-DawleyF 9]
= 8HE Agslgey yss FYL 2 2T

ol #oH .
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7t APFe Vi B f8agon A4 Afd
AAHZ A0 2 AR At e AR e I
Atg FA ALY AES HEE &Yt bz
g AEAFE AT kg9 125mlE FY3Fon
WEL FUTe 2R 51989 Hhyel wef
Sigmarle] WS4 (E. coli, 026: B6, lipopolysac-
charide, Sigma, USA)E A& 2ol dmg/mie]
TR o AT kgD omge] HEF ¢ AFYoR
98kt

Al ¢k : Barbital sodium, adenosine 5-monophos-
phate(5-AMP), manganese sulfate, nickel chloride,
trichloroacetic acid, sodium acetate, acetic acid gla-
cial, cupric sulfate, ammonium molybdate, p-me-
thylaminophenol sulfate, 5-nucleotidase(5-ND co-
ntrol-E and N), disodium phenylphosphate, 4-ami-
noantipyrine, potassium ferricyanide, phenol, so-
dium deoxycholic acid, alkaline phosphatase(type
X, from bovine liver P 5760), @ ¥ FFH(10
£/100m! bovine albumin) %-& Sigmail AFE A}
S3tgen 19 Ak Aok B e dFES
AH-8-3t Tt

2 HE S ME BE I RE AFETAAM e 3
22 12712 F4AZ F ethernl# 3ol A A3 3}
Qeou By gigHor By AYiy HE 2y
AR T e 7 EHof A Ee §4C 9] 0.25M
sucrose® ©. 2 TF 3t tell Folsd g A
Ag thg S FEFIEn HET 0L HEER

53] shahéte] 2hol| dolsld sucrosed & 7Hed
FJ 55 AASH

AYe A2 d4ERSA BHS E2 F 54
gHNEE 2F&Yo

e AExEEL HES S A 2~4C2
Wzhd F A HojM Aoz vEn E33y
a1 % 9 558 FHEd ouleke] 0.25M sucrosedd &
Yo t}E teflon glass homognizer{ ThomasA} A&,
chamber clearance 0.005-0.007 inches) & 2~4CE
F#ASFAA 400rpme] S 2 53 FE vl
10w/v% &) 7t 2AF ARG e o) 7t #AY
40mlE # 3t sucrose density gradient 3% 2
B (HE2 g 24, 1986) 0. & cytosol, mitochon-
dria 2 microsome® 8-S E2|3lghr}. o] vl #

N2 571xg(average relative centrifugal force
ojal Ak oA 1087 YA EE st 239 n|
v EE, ¥ g A3du RS AAFE gL 2
A AEG 7,796 X gl A 2027 A E2]13H] pellet
B AFAE Ao o AANAN AL FHAE
Al 104,400 X goll 4 1217 A4 82)3k pellet3}
ARAE AUk ol A2 FANE cytosol ¥
o2 AMEE YT 99 T A A& pelletE 0.25M
sucrosed o] AHAEA|F) o] A& 10~35w/v%
sucrose liner density gradient£%& W& AR
2T dy-ol F-5HA1A 88500Xgol A 1587 Y4
Felate d& d4F T4 A A P4
pelletE RolA] 88500Xgoll A 1417 941 & a8t
pelletE® A1 o] pelletE thA] 0.25M sucrose? ol
AHEAAH 88500X gol A 1A1ZE A H A #-2] 3
pelletE LAth o] pelletE
83t}

A2} 7,796 X goll A 2083 A E 2] 3k A ol A
A £ pellet-g 0.25M sucrose®y off FEFA] 7] 3L o] H-&
20~45w/v% sucrose linear density gradient&%4-&
W A4 FE AR 53AA 45200X g A 2083
A EEste] A2 HAZE 0.25M sucrosed o A
HAGAIA 7,796 X g A 2087 DA 23t pellet
4 d%en o]AS mitochondria & o 2 A& &}
At

AE 2PN BE 2HL 2~4TH A AP35
o old ALg&3 42 7= .Du Pont Sorvall
Abe]l RC-5B refrigeated superspeed centrifuge$}:
OTD-65B ultracentrifuge@dth. AF83%+ rotore= Du
Pont SorvallA}9] SS-34 % T865 rotor 3L sucrose
linear density gradient& 2] Hz+=
mer(ISCO model 570) & A3t

4 AME M E2% microsomed} mitochon-
driay 9 &0 2 Smg/miv} E 28 0.25M sucrose
Holl AAIZ ™ o] oL 242} 1w/v% sodium
deoxycholic acid7} X 3H¥ 1w/v% sodium bicarbo-
nate? 0. & 3 4& AU lw/v% sodium bicarbonate
Ho 343 F ultrasonic dismembrator(Fisher
model 300) & 20+0.4K cycles/sec?] ZH o 7 284
53] 1087 &9 U]’ﬁla 3l o] A& cytosold
33 o] ALP 52 5'NT9 AL g2 A48

microsome¥ & 2 A}

gradient for-

k.
g4 #2dr 23184 ¢ % AEE 9 ALP
$49x &AL disodium phenylphosphatE 713 &
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Al 71 Fetell WA " phenold ferricyanide® A 3} A x|

ol A 4-amminoantipyrine® 2=3tale] WA E qui-
nonest &0 H4g v Mste AFPse Kindgd
King(1954) 2] ¥l oldtglem @9l 1§31t 1
mlie] 83 Ev Imgs]l ©ueo] whgdio A
phenol® nmol® UElR

Y 9 o) 2 NEREY SNTRAEEY &
5-AMPE 71d 2 AMgsle] 37CoA 3083 v
Azl F fEHE J4ae d@ste Campbell(196
2)9] Welofl o). o] AL BHEY Gt 1
22l Imie] €3 E£& mge] wwlo] whg-ald
AAE QAMS nmolE Vel

o] Ay AMYF Al FHE YS9 A
g8 Fol7] Yslod Sigmarle) AAEY ALE
Abgste] AP od 2 g thate 23] &
Ao 2 YFXE H3Ah A4 BA G =30
AMg-3
spectrophotometer (Varian, Cary 210) i ch.

CHe M g4 Fo &y Y 0.5M-per-
chlric acid®} methanol-ether&§(3: Do
B8 A A 3= Greenberg®} Rothstein(1957) o 2
BAad o] G2 FAF )2 biuret'd (Gornall#
Bardawill, 1949)c. 2 &} ch

FolF 2tF AHEY Hix 5 Asviart g
23 Z9+v Student?] t-7 @oell ofsted HAE
At

% B XA computer controlled enzyme

WHWEA Foizt FHZiel ALP @AM F0) DX &
& AF ke dmge] WELE 4L o 83
T AE B3 ALPY 4% HFS H 19 29,
WE L 5959 cytosolic ALPE WEA Bo &
3AIZE 8 BAIbe i ETo] wE A2 oF 25% (P
<0001) 2 ooF 27%4(P0.00D 9 ol HE

e Jehdigdth s A EQF 9 microsomal
ALP‘L-‘— =4 o F 3417 9 8AIzbel] izt
nl 3l zhzt 2f 26% (P<0.001) ¥ oF 36% (P<0.001) ¢}
gogle BAE F7HE JERISIY WEsAL B
i 2] mitochondrial ALPE 7ol vla] A48 A
71 FEF By WEL gl

WEL SFoivt Fziel 5-NT #Axol njxjs
HE AT ke Smge) WELE FAHRE o HA
W AE g 5INTY A% WES F29 2o}

Eh 5979 cytosolic 5-NTe WEL Fo &
32 2 A t R wls) A2t oF 20% (P
<005) %ok 27%(P0.05)8 Yo BHE F

2 Yehhidtk WE4 579 microsomal 5-
NTY- B4 Fo F 3A 2 8AIZH dlFE Tl
vls] bz eF 23% (P€0.001) 2 ¢F 16% (P<0.001) <]
sfee BAE F7HE JEdCh EsL F
9] mitochondrial 5-NT& tlZ 7] H|8} 48 A
713 folg g4we HEL Ut

WHEA F0i7F X ALP B 5-NT £az0 O
Xz Qe AT kg omge] ELE RS o
3 ALP 2 5°'NT9 $4& dELS ¥ 39 2o}

Table 1. Effect of endotoxin on the hepatic alkaline phosphatase(ALP) activities in rats

Hours ALP activities
after (nmol phenal mg protein! min?)
endotoxin Cytosol Microsome Mitochondria
injection Control Endotoxin Control Endotoxin Control Endotoxin
3 2.32+0.17 2.89+0.19*** 5.32+047 6.721(.52%** 0.88+0.16 0.76+0.14
(100)= (125) (100) (126) (100) ( 86)
8 2.35+0.16 2.99+£0.21%** 5.28+0.45 7.18+0.63*** 0.87+0.14 0.79+0.19
(100) (127) (100) (136) (100) (91)
24 2.33+0.15 2.26+0.15 5.25+0.52 5.73+0.57 0.85+0.12 0.84+0.17
(100) (97 (100) (109) (100) ( 99)

The data are expressed as mean -
a; Number in parenthesis means the percentage.

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

+ SD with 10 rats in each group.
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Table 2. Effect of endotoxin on the hepatic 5-nuclotidass(5-NT) activities in rats

Hours 5-NT activities
after (nmol Pi mg protein! min)
endotoxin Cytosol Microsome Mitochondria
injection Control Endotoxin Control Endotoxin Control Endotoxin
3 3.56+0.68 4.28+0.65* 53.25+3.48  6543+4.45***  11.26+2.23 11.10+2.32
(100)® (120) (100) (123) (100) (99
8 3.58+0.65 4.54+0.72%* 53.78+3.39 62.27+4.61*** 11.12+2.18 11.62+2.36
(100) (127) (100) (116) (100) (104)
24 3541064 3.70+0.63 53.06+3.35 52.51+4.15 11414213 11.41+2.27
(100) (105) (100) (99 (100) (100)

Signinificant difference from control(*; P<0.05, **; P<0.01, ***; P<0.001).

Table 3. Effect of endotoxin on the serum alkaline phosphatase(ALP) and 5-nucleotidase(5-NT) activities in rats

Hours ALP activitees 5-NT activities
after (nmol phenol ml' min?) (nmol Pi ml? min?)
endotoxirn
injection Control Endotoxin Control Endotoxin
3 192.1+55.3 242.4+60.6 0.34+0.14 0.53+0.37
(100)? (126) (100) (156)
8 194.2+52.8 238.6+56.8 0.33+0.12 0.89+047**
(100) (123) (100) (270)
24 195.8+53.2 197.3+52.7 0.32+0.13 043+0.19
(100) (101) . (100) (134)

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

WEA o] 8% ALPEASE 2T 18
o7tel Z712 vehld oy EAEE oo ¢
AE 5NTE S L £ F 84]2te] th 27 v] 3
oF 170% (P{0.01) 9] ¢Jolsle A= F7HE e
W3l

o o

e UEL AAC #A3te T8 3715 )
A (Trapani 5, 1962; Bjorneboe %, 1972; Triger
T, 1972) ol 71 AN W E Ao o3 &4E WE
A (Hirata %, 1980; Sato %, 1982) 2. & &a 4 3t

4 gFog 3% 1 4= 4~643
FE Ao fAtE o] JER R A1 Rl
At A7t A o] F 24417 7R A &8
%H(Onda &, 1986; #7438 5, 1987) 2 g} 28n
oluj 7t¢] mitochondria® £%, &F, ¥ +29
3, et fe, ®eokel 733, cristaee] 4
2 a A4 59 W3l (Schumer %, 1970; White %,

1973; Yoder %, 1985; 714 & %, 1987)7} dojvtn
endoplasmic reticulume F4] 9 &3 Feof W3
(Rangel 5, 1970; Yoder %, 1985; #1143 %, 198
D7t e Aoz deiA glen FEEA=
vetde (Ut &, 19772 S AU

o] A& YHNA WELE FH4F ¥ 3, 8¢
247 7ol 7+e] M ¥4, mitochondria ¥ microsome
I P A A ALPS 5-NT] AT E 243o o
FAEY $AE S H 2 r|do] oujIE Lot
£ Aol

o] Agolr 243F ALPS} 5-NTE 7 M EF A
a2 gAwrs F7ME AT ole o] AaEol HEA
F2olnE GHEAV dolvde EL FFdAE
2 Mol Aot AU Hoz AZdrh %=j
endoplasmic reticulumo] Zg= o} A= ribosome
(microsome)©] €@ A4 AAo]EZ microsgme
diA olg A4 FAHE F/le olE Ao VA
Z717F el Heg AREY. F olF A4
A 23 microsomed| A AL F7h= olF &
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71| Reg Hztey xeg AELR A H4)
2o &0 olF AAE FLR §FE o
Folet Azdr

el ol &V HEL Fo F 244700 2
gHze WEE Bolx & H3 1 mitochond-
ria®] oM 1 BAxe ¥WEE HolA ge He
o] Y Togy 1 olfE Y4 F gl doz
Ay FT3 Rojofd Aoz Alztech

2 %

Eh Fo Y 1h FeiF #3] T A ol

AR WE, 94 £49 ALPSSNTS) S4 =

HES B8 Yooz ‘41—5%5‘:94 A0 #
A AEA 71 B3] BAT Hofel g o]af e
do g #FHNA LH%A':E Fosln AA KR
7t A ¥73, mitochondria ¥ microsomeol] A} & 57|
Ao 4% ALP ¥ 5°NT9 S§AEHES &4
e U BHolM olg Eh BAHER 4 F
el a1 4Ag v HEI}AC

HE4L 979 cytosol?t microsomes] ALP ¥
S5NTE HE4 Bo ¥ 347 2 8417t o2gl+
gAE F7HE JEMIS HE A 54979 mito-
chondrial ALP % 5°"NT: 4§ A7zt g8 &
Axe WEo] gl HEL Foiite 3 ALPE
%F7te] F71E BRYou EAREA oo gl
5°NTe WEL Fo F gA ol o2l B4
F7v8 YEhsith

ALP$} 5-NT+= M £33} microsomeol 2] &4
T 37he ol AAES FAEVIY U Fao] o
HGESAE o5 Ahe vjd Feofo 7] Artar
A3z Aot

FoA olg A4 4% F7he o] 4280
A gelz ¢ld For ARE A of 2y Wl

542 A% XY &40z ol ALV F
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Effect of Parenteral Administration of Endotoxin on
Changes of Serum and Hepatic Alkaline Phosphatase
and 5-Nucleotidase Activities in Rats

Kyo Cheol Mun, MD; Joo II, MD; Chun Sik Kwak, PhD

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

The activities of the cytosolic, microsomal and mitochondrial alkaline phosphatase(ALP) and 5-nucleo-
tidase(5-NT) in the liver were measured in order to evaluate the cholestatic changes, one of the hepatic
damages under the endotoxin administration. 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 endotoxin to measure the activities
of the above enzymes in serum and their livers.

Cyrtosolic and microsomal ALP and 5-NT activities showed a significant increase between 3 and 8 hours
after endotoxin administration.

The activity of the mitochondrial ALP and 5-NT in the liver showed no significant changes throughout
the experiment.

Serum ALP .activity showed a increase without significace. But serum 5-NT showed a significant increase
at 8 hours after endotoxin administration.

According to the results, it is suggested that cytosolic and microsomal ALP and 5-NT activity is increased
caused by increased biosynthesis and impairment of hepatic excretory function for these enzymes, And
it is also suggested that increased activity of the serum ALP and 5-NT is due to the reflux of these enzymes
from the liver and due to leak into the blood through the damaged membrane of hepatocyte.

Key Words: Alkaline Phosphatase, Endotoxin, 5-Nucleotidase



