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Alkaline phosphatase (ortho-phosphoric monoes-
ter phosphohydrolase, EC 3. 1. 3. 1, ALP)+= pH 8-
1091 A ester Ao & QAo A E FES 7}
FEHAA QAL KA TIE 49 S0l (Ka-
plan, 1972; Wilkinson, 1976; Kim, 1979).
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Fig 1. Experimental design.

T 2y F 55 F FHBEELE 3 FdAe
E 2 5% (v/v) ethanol-& (Eagon %, 1987)2 =}
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Al : Disodium phenylphosphate, 4-aminoantipy-
rine, potassium ferricyanide, phenol, sodium deoxy-
cholic acid, alkaline phosphatase(type IX, from bovine
liver, P5760), ¥ =¥ # 3 (10g/100m! bovine albu-
min) 5-& SigmaAte] AEFE AHEEP oW 9 A
e 5F v 4FES AMEsIAYh

ZtMZ o] 28l HE3 e FA HojA HHo
Eg3td 17 oF 7508 FH3lY 9 HY
0.25M sucrose}2 ¥ o] teflon glass-homogenizer
(ThomasAH#| &, chamber clearance 0.005-0.007 inch)
2 2-4°CollA 400rpm®] £E2 53] 45 njaf3lo
10w/v% e 7t 239 v g dAE et 18
I o) AN 50mlE F 3 sucrose linear density
gradient Y421 H(ZFE 213 24 2], 1986) O & cy-
tosol, mitochondria 2 microsomeS £&3l4th. &
2t 27 9] uls #2A AL 571X g(average relative ce-
ntrifugal force ©]& A A 1087 YA E
st} 229 vjnly 28, A g A xut BEG AAG
S, 1 AAHNE 7,796 X go A 208-7 LA £ 2] 3}
pellets} FA AL AdRon o] AFPoN d& 4F
4E ThAl 104,400 X gl A 117 A EE)dte pel-
lets} $AHHE AUt ojd dojA FHAE cyto-
sol# o 2 A3t 181 o] HANA Ao
pellet-2 0.25M sucrose®}ol] AHEA 7L o] AL
10-35w/v% sucrose linear density gradient8 <&
Yo AR F Ao F3HAA 88,500X gl A 15
B Q485 94 T FH9 AR §
A g pellets ZobA] 88500Xgol Al ThAl 1417t %
A1 2231 pellet 41 ©]R-& 0.25M sucrose 2 ol
APEA A 88,500X goll A 1217 A A A2 2] 3} pe-
llet2 AUt o] pelletS microsome ¥ 22 AL
st 98 9 9] 7,796 X gol A 2087+ B4 2l 3=
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AN AL pelletS 0.25M sucrose ol HEA]
7131 o] H-& 20-45w/v% sucrose linear density gra-
dient& A& Y2 4T AR F3A1A 45200X
goll A 2083t A4l Eeste] d& AHES 0.25M su-
crosefoll ANHAYA A 7.796 X goll A} 2087 42
2] 3to] pelletE 2™ o] 21& mitochondriat: 8
o2 AMR-EHTh

Aol NEEE ARG g 23 24°CH A
Algetg o olwf A83 Y4E 7] Du Pont
SorvallA}¢] RC-5B refrigerated superspeed centri-
fuge} OTD-65 B ultracentrifuge gt} 12] 31 o] ufjo
AF8-8 rotor= Du Pont SorvallAF2] SS-34 2 T865
rotor .2 sucrose linear density gradient &2
gradient former(ISCO model 570)& AF&3ld A&
3t

FAEMT =X 223 microsome ¥ mitochon-
driacs @ F O 2 S5mg/mi7t H=E 0.25M sucrose
Hol] ABAIH O o] FENHLE 1w/v% sodium deo-
xycholic acid7} E£3%¥ 1w/v% sodium bicarbonate
Ho g 3|43 F ultrasonic dismembrator(Fisher
model 300)2 20+04K cycles/sec®] £ 2. & 284
53 223 vl (FEA 2 Ft, 1985)F 39 cy-
tosol ¥ 8 ¥} tlHo] ALPY &4 A8F ALl

3 9 2 AXEY ALPEAE &L diso-
dium phenylphosphat® 7|32 Al&3ld &4 A8
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phenolg ferricyanide® A} &} A1  4-amminoantipy-
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A3te] A5l Kind9 King(1954) 9] ol 213y
on @9 18000 Imle] SHEE Imge] Who]
Bh-8-3ted A 43 phenold nmol® YeERAACEH
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TE ®o]7] 93t Sigmartel AAE AALE AL
gty HAstgon e A2 il 23 ZA3} o
3 HEAE Ao AHEE EFB A Varian
Cary 210 computer controlled enzyme spectrophoto-
meter &t}

CHiMEl: A9 Fof g ZFE 05N perchlo-
ric acid®} methanol-ether&&A(3: 12 T g
A A (Greenberg®} Rothestein, 1957) § T} biurety
(Gornall's, 1949) ¢ 2 A a4t

MEAM : 94 2% Student’s t-test(Schef-
ler, 1980) 2 3}l

O =Y B5 BF(0)M SR E0] 72| cyto-
solic, mitochndrial 2 microsomal ALPEAMT0| O]
XN Gt FAH 5 A7 BFNA A&
5% (v/v) ethanolg Ho|HAA FE#S ZFAISH
7] cytosolic, mitochondrial @ microsomal ALPE&
Are Mg 7t7t ®1, 2 2 33 2ok 3t cyto-
solic ALP 4= w4 34 S50y 1Y F4
FE ¥ /b d 3 FMe ¥ HES YRR
gt AU Y 3 F=E FH FEES 2
ZAgto M 7+ cytosolic ALPEAEE F££% 1¢
2 dA4% F7HE vEhdith & 3349 £
e A FoA e WZRF el v of
Bho Y57 £&F 1990 9 119% (P<0.001),
290l & 9F220% (P<0.001), 3Y 2 7Yl = 2F 228 %
(P<0.001), 14¥ol= o 247% (P<00DE F7}5

g FH FE F FERSE 2FF FAe 2

5 3 7S & 7o) 3ty
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001), 79 2 1494dlE o 198% (P<0.01)9] &715
el ek 28y FE93S 23 73 92y
d= 48 17120 B2 2 Gt oz e A%
YERHACHED.
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Z2E Jehlidoh & 94 24 55 3 0k
3 ZolME L R2FA 7ee e T Tl v)F
o] B4 AT FEF 3Ud+= oF 29% (P<0.05),
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Table 1. Effect of common bile duct ligation on liver cytosolic alkaline phosphatase (ALP) activities in chronic

ethanol intoxicated rats

ALP activities

Day(s) (nmol phenol mg protein min™)
following
operation (Normal; 2.20+0.15, Ethanol; 2.26+0.20)
Sham CBDL Ethanol + Sham Ethanol+CBDL

1 2.26+0.14 4.96+0.68° 2.28+0.24 4.61+1.42¢
2 2.24+0.18 7.17+0.72¢ 2.38+0.23 6.96+1.59'
3 2.21+0.15 7.24+0.81¢ 2.27+0.27 7.01+1.26
7 2.26+0.16 741+1.63° 2.25+0.31 6.70+2.05°
14 2.19+0.19 7.61+241° 2.31+0.35 6.89+2.55¢

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

Animal groups are described in Fig. 1.

b; P<0.01 vs. Sham, ¢; P<0.001 vs. Sham, e; P<0.01 vs. Ethanol+ Sham, f; P<0.001 vs. Ethanol+ Sham

Table 2. Effect of common bile duct ligation on liver mitochondrial alkaline phosphatase (ALP) activities in chronic

ethanol intoxicated rats

ALP activities

Day(s) (nmol phenol mg protein? min?)
following
operation (Normal; 0.8640.15, Ethanol; 0.82+0.16)
Sham CBDL Ethanol + Sham Ethanol+ CBDL

1 0.88+0.14 0.95+0.18 0.77+0.16 1.00+0.23
2 0.89+0.17 0.89+0.16 0.65+0.18 0.93+0.19¢
3 0.90+0.13 0.83+0.17 0.64+0.13° 0.94+0.20°
7 0.88+0.16 1.12+0.32 0.59+0.15° 0.80+0.21
14 0.85+0.19 1.83+0.81* 0.53+0.21° 0.77+0.25%

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, d; P<0.005 vs. E.thanol+ Sham, g; P<0.05 vs. CBDL
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W REE DA Qe R B T FE

#HAo FHHE Z2FFE o 7+9] microsomal ALP
S == cytosolic ALPEAI = o] HES npzrix 2
F& ¥ 14%3H 343 F7t8 Jeddth & 3
&3 2 %‘ar&% A#e FAME dz2E s

o HE o] HAae ALY & F 1Ydde &
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mal ALPE#AEE 1 thzed FEas Z2Esia
149 A3 Y Fo4F $7HE YT S
Ho FH9#S AAsD ULA FAH F4 F52
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Table 3. Effect of common bile duct ligation on liver microsomal alkaline phosphatase (ALP) activities in chronic
ethanol intoxicated rats

ALP activities

Day(s) (nmol phenol mg protein? min™)
following
operation (Normal; 5.23+0.42, Ethanol; 4.96+0.34)
Sham CBDL Ethanol+ Sham Ethanol+ CBDL

1 5524043 11.21+2.26° 5.03+0.52 10.62+1.75
2 548+0.45 16.74+2.58¢ 5.05+0.48 12.85+1.89
3 5.57+0.39 17.43+2.81° 5.13+0.55 16.67+1.86
7 5.52+041 17.61+3.43¢ 522+0.44 16.58+2.43f
14 5.46+0.37 18.22+3.22¢ 5.11+0.38 15.02+2.21"

All values are expressed as mean+SD with 5 rats in each group.
Animal groups are described in Fig. 1.
¢; P<0.001 vs. Sham, f; P<0.001 vs. Ethanol+ Sham, g; P<0.05 vs. CBDL

Table 4. Effect of common bile duct ligation on liver cytosolic, mitochondrial and microsomal alkaline phosphatase
(ALP) activities in acute ethanol intoxicated rats

ALP activities
{nmol phenol mg protein® min™)

Normal CBDL Ethanol Ethanol 1.5hrs Ethanol Ethanol 24hrs
14days 1.5hrs +CBDL 24hrs +CBDL
(Cytosol)
2.20 7.66 2.35 8.15 222 11.76
+0.15 +2.41 +0.27 +1.80'" +0.35 + 2,08tsu
(Mitochondria)
0.86 1.83 0.83 2.10 0.76 2.08
+0.15 +0.81 +0.21 +0.67% +0.18 + 0.76%°
(Microsomes)
5.23 18.22 5.56 19.76 5.75 25.97
+0.42 +3.22! +0.55 +3.36' +2.24 + 468

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

Animal groups are described in Fig. 1.

j; P<0.05 vs. Normal, k; P<0.01 vs. Normal, 1; P<0.001 vs. Normal, o; P<0.01. vs. Ethanol 1.5hrs, p; P<0.001
vs. Ethanol 1.5hrs, r; P<0.01 vs. Ethanol 24hrs, s; P<0.001 vs. Ethanol 24hrs, u; P<0.05 vs. CBDL 14days

°}43% (P<0.05)9] F7He YERA AT Hja] 4 ALPEA T E & 3 2Y9= 4 86% (P<

oM TN == §IT|01|A1 Zchnr Z3to| &€ 0.01), 3¥el= 9 207% (<0.001), 7Hol = < 234%
ALPEMTOf D|x|= F&: v 3 $5& A1 (P<0.01), 14¥9= 9F 485% (P<0.001)8] Z7}2
AHNA A2 5% (v/v) ethanols HolHA FH veiglen w3 w4 4 35 F 2988 4
S ALy A ALPEA L HELS E59 A% TFoMe 1 UzxFd 8 FY 2= ¥ )
2o #H Ao ALPEAEE WA 4 &5 Foly FES ¢ Tof HEt o] A Aol o ¥ 2
Y T FE F S 3 T ¥ HEo] dell= ¢F 78% (P<0.01), 3¥ole oF 231% (P<O.
g,ioiq v FEES 23 79 U_*g FR 2= 001), 790 <F 272% (P<0.01), 1449 = <F 539%

F 290 43 2 ] T Fed 2drd ud (P<000DS F7hE Jehflen w3 Fgdg
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Table 5. Effect of common bile duct ligation on serum alkaline phosphatase (ALP) activities in chronic ethanol
intoxicated rats

ALP activities

Day(s) (nmol phenol m/! min™)
following
operation (Normal; 188.4+53.2, Ethanol; 209.4+58.3)
Sham CBDL Ethanol+ Sham Ethanol+ CBDL

1 191.9+56.8 251.2+57.9 216.5+61.3 293.6+67.8
2 187.2+58.6 348.3+62.6° 211.2+63.4 376.4+71.2¢
3 193.6+59.2 593.4+138.3° 226.3+59.5 748.3+154.4
7 192.4+57.2 643.3+212.2° 218.6+60.6 813.6+261.5¢
14 191.0+60.6 1,118.2+283.9¢ 228.7+65.2 1,462.3+314.6'

All values are expressed as mean+SD with 5 rats in each group.
Animal groups are described in Fig. 1.
b; P<0.01 vs. Sham, ¢; P<0.001 vs. Sham, e; P<0.01 vs. Ethanol+ Sham, f; P<0.001. vs. Ethanol+ Sham

Table 6. Effect of common bile duct ligation on serum alkaline phosphatase (ALP) activities in acute ethanol
intoxicated rats

ALP activities
(nmo! phenol mI! min)

Normal CBDL Ethanol Ethanol 1.5hrs Ethanol Ethanol 24hrs
14days 1.5hrs +CBDL 24hrs +CBDL
188.4 1,118.2 1773 1,298.5 197.7 1,373.8
+53.2 +283.9! +56.5 + 2673 + 61.1 + 296.7's

All values are expressed as mean+SD with 5 rats in each group.
Animal groups are described in Fig. 1.
I; P<0.001 vs. Normal, p; P<0.001 vs. Ethanol, 1.5hrs, s; P<0.001 vs. Ethanol 24hrs

SEe A3 Q%‘—IOHH 24 7 550/ gH Bz, Tl S g F=HAH F(Hals-

ALP M Tof D|X|= FE: AdA FHEE 2 ted, 1976)°]™ o]} e tdx Aoz 3o
2% F 14U 4 FH F5S AAEW €4 ALP FEAT ob7IH A H2AL YA FEFA, AH3
xR HEL H67 20 2 A3A H3l S(Desmet, 1979)0] JElG Wt
Ao dHY ALP SAHEE 4 FR F5& A ofet A% 7t 7159 Felx vebdti(Halsted,
Zed H gEo] /I 298 23 F 14 A 1976; Sherlock, 1985a).
wolu Fad AAF 14 4 FH F=L A AF 9 FEHE ZESA ol FFSAE opY)
Aew o] gz Aoy 4 F4 £ AAE W 27 42248 Bd HA BE 7oA
50 v3 1 @XAe] "A43] FUIHAG. 2y FHArAgo] JeEun GEFEA F 24420 A

99 433 14Yd 34 F3 F5L A7 15 S A G 43 fAE o] VEREA dEA
9 2477 AARE de 2 R FEEw 3 A& 87 Jehdth(Moritze} Snodgrass, 1972;
A3 149 AAF FRYE 2 $Ao] 47 v} FhA 5, 1987; HAA F, 1989) 1 ¥} 18w
3k Aol At o|F A|zto] ZH#gtel uiz} HALERS HA &4
He 9o gxg o] @usAa 2574 REe
i ) Af37 AlZE o (Moritzeb Snodgrass, 1972; 3ol

q 5, 1987; PEAN B, 1989)3L FH}

d 2F FFLATL oIFE ASE VWA o) WSSO ASHo) ol HEFLAT o)
FEAY WANF, BRY, FFSAYDG, WY 9 AT ALPE 1 0] 37 R YRANE



EHBAG E 0% H 15 1991

1 &4o] F7tE = ZA(Kaplan® Righetti, 1970; Ri-
ghetti®} Kaplan, 1971; Toda 5; &52] 5, 1987) 2.8
@213 Sl

$H FAHL IRV 8dzM 25 T FE
oA tAlEH U FE o]FoME wwAS
A4 4 A Ellenhorn® Barceloux, 1988). o}
A R7IE EFE e AWz 3y, 1A
% (Christoflersen® Poulsen, 1979; Wooddell, 1980;
Sherlock, 1985b) 0] ¢}71® <= 1o ol M E =
s Fejshdy g W=t (Christoflersen® Poul-
sen, 1979; Chang, 1985; Chang, 1987) 3. §tt}. o] 2§
Hale F2 A X9 mitochondria®t endoplasmic
reticulumo] Al #2519 mitochondriadl Al Vel =
et Wste 3 WY 2 cristaed] WIES
5 °]3L endoplasmic reticulumoll A Vb= #se=
smooth endoplasmic reticulum® 28 5 4 Utk
Z9jol = MalloryA A 9] S4 3 ZFHE o] HALE 4
wrate ety Wyl f3dd. 2ga 52
A3 M E £44 e dAM B3 2E lac
tate?] AY2+E7}, pyruvate®] WAL, Akt
AER, sz o] A L ik 4baizt
2~ % (Ritchie, 1980; Ellenhorn®} Barceloux, 1988)
oltt. 3 Ao FE FHL F2 7oA g}
o] WA acetaldehyde’} =1 THA] acetate = A+3}
Z)o] o] & (Bosron# Li, 1980; Lieber, 1985) 5+ A
ojth. ol=}gt A A WA E acetaldehydew 7+
Axete] &40 T FHAE zHse BF
(Sherlock, 1985b) 2 4 A U= THE 34 2 4
FA FEAC FEEAZ 08 4% =4S o}
ZINZIGE hEAe] Are SZE Aol whaka
o] A¥o Ao} o] A F A FAH FEA ho

FEAZ oM ¥AF 72 E oA ALP
gAHxo WMELS 0% 482 Aot

Zed3] Z(1989, 1990)& #AAA FA 2 w4
FR FE5EE 2715 2 FFEEAE o7|AZHEH
2tz A 9] alanine aminotransferase$} asparatate ami-
notransferase’} 5072 g F&HUvtn 3}Y
o o] AL HFSAZ AT A X E4o)
T4 F50F2 FE vephd A gk o
A olE Aty HiE 99 FES HE A
Azt Az AZEH.

o] HFolM Y FB FF T IlrES § Lo
7t} mitochondrial ALP #4271 $-218 &
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mitochondrial ALPTF 1 §&4jo] ZAHe Ao
AZbEth 28y FH Y FE EE 2P A &
F e ol 84 ALP 84 =) ozt
7tElE Ao T Hol ZhxZHol ALPY} THMIEY
FEHo el ddetes Ax AT £ gk

o] AN BAFAVG B 3 5 F9 ¢
#e 22E o A X423} microsome £ 9] ALP
=7 AE AN B A} 72 JEhh
Ao m 7+e] mitochondria 89 ALP $4 5= ¢
BEF F 74HE UYAA FTHEHAT o] AFH L
GEEAA Bz ALP/F 2 §4o] EUtEHdE
A% dAEHe A AT 28 ZAFHAA
FESAE oY B} A 2 F= FH A
GEEAE o712 d 7+ microsome¥} mitocho-
ndria £3A o] A4 =T ZAHE AL
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Effect of Common Bile Duct Ligation on the Serum and Liver
Alkaline Phosphatase Activities in Ethanol Intoxicated Rats

You Hee Kim, MD; Sook Hyung Lee, MD; Chun Sik Kwak, PhD

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

Kyo Cheol Mun, MD

Microbiology Division, Kyong Sang Buk-Do, Provincial
Government, Institute of Health and Envirnment, Taegu, Korea

The activities of the serum and hepatic alkaline phosphatase (ALP) were studied for acute ethanol intoxication
after cholestasis, or cholestasis after chronic ethanol intoxication in order to manifest to the biochemical backg-
round of alcohol intoxication in hepatobiliary disease.

The group that received common bile duct(CBD) ligation after intoxicating chronically with ethanol showed
remarkable increase in the liver cytosolic and microsomal ALP activities. However, the activity showed a
less degree than the activity of the CBD ligation group.

The liver mitochondrial ALP activity of the CBD ligation after chronic ethanol intoxication group showed
considerable increase after the 7th and 14th day of the ligation. But the activity showed a less degree on
the same term than group of CBD ligation.

At the 24th hour following the acute ethanol intoxication which was done on the 14th day after the CBD
ligation, the rats showed more significant increase in the liver cytosolic and microsomal ALP activities than
the rats with only the CBD ligation for 14 days.

Both the CBD ligation group and the group that received the same ligation after intoxicating chronically
with ethanol showed remarkable increase in the serum ALP activity. But the serum ALP activity of the group
that received the CBD ligation after chronic ethanol intoxication showed far more significant increase than
the group with only the CBD ligation, and also considerable increase in the serum ALP activity was shown
when the group was acutely intoxicated with ethanol after the ligation.

In brief, cytosolic and microsomal ALP in the liver is the enzyme whose activity is decreased in chronic
ethanol intoxication with cholestasis more than in cholestasis. On the other hand cytosolic and microsomal
ALP in the liver are the enzymes with increased activity in acute ethanol intoxication with cholestasis more
than in cholestasis. Especially, when the cholestasis with acute and chronic ethanol intoxication occurred,
the activity of serum ALP is higher than that of the cholestasis because of increased permeability secondary
to liver cell membrane damage, which causes the enzyme to leak into the blood in great quantity.

Accordingly, these resuls will be the data supporting that alcoholic drink is enzymologically harmful in
hepatobiliary disease.

Key Words: Alkaline phosphatase, Cholestasis, Ethanol intoxication



