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Leucine Aminopeptidase Activity in the Cholestatic Rat Liver
Sang Ho Chung, MD; Chun Sik Kwak, PhD

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

Changes in the activities of the followings have been studied over a period of 42 days following
the ligation of common bile duct in rats: Plasma membrane, mitochondrial, nuclear and cytosolic
leucine aminopeptidase and microsomal particle bound aminopeptidase of cholestatic livers and
serum leucine aminopeptidase. The activities of alkaline phosphatase in the subcellular fractions
and cytosolic alanine aminotransferase activity were also mesured.

The activities of leucine aminopeptidase in the normal rats hepatic subcellular fractions were:
6.6241.35 (# mol 5-aminosalicylic acid/mg protein/min) in the plasma membrane; 1.49--0.18 in
the mitochondaia; 1.4540.43 in the nuclei; and 11.60+0.73 in the cytosol. The activity of nor-
mal hepatic microsomal particle-bound aminopeptidase was 4. 76+0.69 (# mol 5-aminosalicylic acid/
mg protein/min). The subcellular fractions of alkaline phosphatase were: 5. 304-0. 87 ($ mol phenol/
mg protein/min) in the plasma membrane; 5.04-0.3%9 in the microsome; 0.86-+0.15 in the
mitochondria; 2.62-0.20 in the nuclei, and 2.194-0. 14 in the cytosol.

After the ligation of common bile duct in the rats, activities of serum leucine aminopeptidase
and alkaline phosphatase elevated markely throughout the experiments.

The activity of plasma membrane-bound leucine aminopeptidase in the cholestatic liver strikingly
diminished during the 42 days following the ligation of common bile duct and that of alkaline
phosphatase significantly decreased between the second and the seventh days after operation.

The activity of microsomal particle-bound aminopeptidase in the cholestatic rat liver drastically
increased between the seventh and the forty-second days of the operation and the activity of
hepatic microsomal alkaline phosphatase markedly increased throughout the experiments.

The activities of mitochondrial and nuclear leucine aminopeptidase in the cholestatic liver
showed significant decrease. However, the mitochondrial and nuclear alkaline phosphatase activities

in the cholestatic liver showed a substantial increase at the fourteenth and twenty-eight days

respectively after operation.
The cytosolic alkaline phosphatase activity in cholestatic liver considerably elevated, but the

cytosolic leucine aminopeptidase activity in the cholestatic liver had a slight elevation after the
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ligation of common bile duct. And activity of alanine aminotransferase markedly decreased in
the hepatic cytosol of the common bile duct ligated rats.
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Leucine aminopeptidase (a-aminoacyl peptide
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oligomeric zinc metalloenzyme® ¢ 24 peptide

hydrolase (cytosol),
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& oo o] T AzAd FEH etm et
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PAP & #AHEd] ol 4FE wHE/HE dotr
7] 2ste] And Aoz RN FERE AR
T F A ew ¥y LAPS A%d adste
gl 2 Aol HET FFEALE Az st
cytosolic-LAP, plasma membrane-LAP, mito-
chondrial-LAP; nuclear-LAP =2 8] 3. microsomal-
PAP & 43t €9 % ¢ 2454 4%
Al =¥F oA alkaline phosphatase (ortho-phos-

of, o

phoric monoester phosphohydrolase, EC 3. 1. 3.
1, ALP) g4 xx 245t on ob&8# cytosol

3.3]¢] alanine aminotransferase (L-alanine: 2-
oxoglutarate aminotransferase, EC 2, 6. 1. 2,
ALD = @4 &Aste] 2 1§ FE va AE
3 Aol o
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& M MR S 4T F TE 23R 4
43 Al 5 280~320g o] ¥ & Sprague-Dawley -2
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74, 1491, 289 H 424Ad FAT(F 7D

Febat gl g 243 F MYAA = F&
dl7b gyl ot = ol FHHE & 50%7 FYvh =
Plez 289 9 4297 Foak A F 28y o
1290744 AER 97 el ¢ AEES sty

de A4 APTEFL A ¥ Sgagdon 44
AFol YAT 2Ao® Agstgch AnE A%
S AGARF 34 AEE A&t o St
FA Apfro]l HEE

Fda A2 L 2484Y 435S 24
glo] FE dAFE Azl FY F U=F FEAL
¢ zAstgen 1247 AJAF F AR & F
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Zohale] AL Mg elA THT Y F
ghaksl o] i olellF o lem & AR FH
Bg A A AT F 9 A ol F AR
] gk FAAA e dak-g Ad dFdeh. gk
o AL o]Fo® slgem AYE & 2 HEA @
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Alet : Sodium deoxycholic acid, L-leucyl-3-
carboxy-4--hydroxyanilide-HCI, p-xylenol, so-
dium metaperiodate, L-alanine, a-ketoglutaric
acid, NADH (reduced nicotinamide adenine
salt),
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LDH(lactate dehydrogenase; bovine heart, type
[X), disodium phenylphosphate,
pyrine, phenol, ¥ FFf4(enzyme control
2-N) 9wl % 5 (10g/100m! bovine albumin)
5 Sigma A48 A FE& AEskdom 2] o
A FEe B e dFES A
7HIEHE U HZE2S  mE AT 7y A&
o 1247 AA AL F oF& ether mpalshol A A
sglow TdaFAdoaiy Agstd AE A
FAl 7] 3 o]e] ZhER o= catheter & do} 4°C
0.25M sucrose °H£5L zhEsle] Fhel] doll &
galg AAT e e AEshoich 45T AE
Hxz 5 %@%‘Pﬂ 7kell ol 9l sucrosed]
@ @ =F AAdg
A% Y& A gl U5 0 T
=244 stevh zelx =5
A 2~4°C 2 B2 F ZA ol A 74»1:19& ey
a2 Eatsbe] 23 ok 7.5 % 3 ahe] Owlwke] 0.25M
sucrose ool go] teflon glass homogenizer
(Thomas A} A & chamber clearance 0. 005~0. 007
inch)z 2~4°C% #=3sd4 400rpm ¢l FE2
24 %7 53] & shalste] 10w/v% ATANE
AEgvh, 2das 2EA or 25ml & # 3t

sucrose density gradient 94 ¥z o2 mic-

4-aminoanti-

£l

r-l

rosome, mitochondia g cytosol Hag By kg

th, 2 o] wla) EA -2 571X g(average relative
centrifugal force oldF A =g oA 1047 44
Belete] A e wwhal F-3-, nuclei ¥ plasma
membrane H-3-& A Ag vhe 2 AL 7,796
Xgol 2 2087 Q44 E#ste] pellet s A&
dglom o sl A odolal A3 A& w4 104,400
Xgel A 147 44 3eske] pellet 3 4794 o
ek, olw] olojxl A& cytosol £F o=z 2
Selg vk, 28 3 o)Al A olelz pellet -2 0.25
M sucrose ol x| &R T o] Y& 10~35w/v
9% sucrose linear density gradient -§o]-8 4.2
QA ek Ao HslA A 88,500Xg oA 153
7F QAR st ol Ak Foktele Al
%) A5l pellet & mTolAl 88,500XgolA 147t
A B2 5o pellet & A o] pellet2- v} 0.25
M sucrose o] x]3ea] A 88,500xg oA 147k
A A pelshe] pellet & <1 glel.
rosome -3 o 2 -84 v,
& 99 7,796Xg ol A 2087k A el 3
Aol A o1& pellet & 0.25M-sucrose o] 3 E}tA]

o] pellet & mic-

7] 3 o] & 20~45w/v% sucrose linear density
gradient 2% 4o gz e E5ha A
45,200 g ol A 20347k A4 FEishe] o2 AATE
0.25M sucrose 9l o] A EFAA 7,796Xg A 20
W7 A Eelele] pellet & dglow of pellet &
mitochondria ¥3 o & A}&3Fd ).

Plasma membrane 3¢ ¥l Dorling d
Le Page o W™ & <z Al Hgsgel. 5
Zhuta) ﬂLz,loﬂ oF 95ml B #ske] 2,000XgelAl 10
Bk QA elske &
of o] tﬂ\%xl A o oA g8 30~B5w/v% sucrose
linear density gradient -$of-% 2. A&k
wale] Y-skA17A 70,400 g ol Al 100%-7) <14 48
§lod 37~419% (d=1.16~1.18) sucrose o &2
845 pellet & 35 1 mM sodium bicarbonate
doz 13] Adsted o3&
3 o8 A-§shgv.

Nuclei %-3] 2] ¥#-8] & Conover 4 Sieberts] # 2

of wel £kl & zwpal TR <k 25ml &
3ol 1,000Xg el A 10 H7k A F-elsle] oL
pellet & 75.3w/v% sucrose }of] HE}A#A 22,530
Xgol 2 14 7-%ar 4 Eelshed 4 Eedake]
Aol A pellet-& HAFFE w4 75.3w/v%
sucrose Aol A PE-AFA 22,530XgdlA 147 4
A F-8sled pellet & o3 o] 78 0.25M sucrose
Aoz AAsgon] o] ¥F L nuclei 3]0 = 4}
3k el.

s Ayl BE 27L 2~aColA A
galglom olwl A&F A Fe7[& Du Pont
Sorvall ¢ RC-5B refrigerated superspeed cen-
trifuge ¢} OTD-65B ultracentrifuge ¥ v}, =81
microsome, mitochondria ¥ cytosol ¥-3] o] 48]
o] 2}-8-§ rotor &= Du Pont Sorvall §5-34 & T
865 rotor ¢ 1. plasma membrane ¥-3]28] ¥-g]of
x}-‘?—fﬂ- rotor = AH-650 rotor &g .o v nuclei #3

2] Rl A% rotor = 8S8-34 rotor g, =g
I sucrose linear density gradient £-of &] A 2=
gradient former (ISCO model 570)-& A}-g3}¢ #|
Aok,

4Y =H :E
nuclei ¥ plasma membrane & gl o 2 5mg
/ml 7} 3 22 0,25M sucrose o¢] e A 0w
LAP 34 s4de o] dupd 2d 2 A-gahs
ok zelv ALP 344 2 oo] Hedg 1
w/v% sodium deoxycholic acid 7 =3 1w/v%

pellet - 70w/v% sucrose

plasma membrane -

2] § microsome, mitochondria,
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sodium bicarbonate < o 2 ] & 3 Hskel ultra-
sonic dismembrator (Fisher model 300)% -204
0.4K cycles/sec o] =702 2%-4 53] % 1047k
gt & @ g madom Adgstich
CytOS(ﬂ H.g] & ol B H % glo] vl = LAP, ALP
ALT 8 zd&oz A-gd9cl
EagAE S5 193 2 29 A Axyde
LAP ¥4 = % microsome #3 ¢ PAP 4=
z7.e L-leucyl-3-carboxy-4- ~-hydroxyanilide &
A2z Ak gadsk 37°CelA 2087%
A9 Sobe] A4 H= 5-aminosalicylic acidg
p-xylenol @ sodium metaperiodate 2 4 14
A5 quinoid 8] FNE& wAsle] Ak
Akatsuka =9 W] o stgel, zela o] Eh
ghaje] whell 197 1ml ¥H wi 1mg e Y
o] 23 5-aminosalicylic adid & » mole & 1}
ehul stet
g3 4 e 4 Azids ALP #4 = &4
disodium phenylphosphate & 714 & A}&3 5}od
4l o TCelA 1587 WEAAE Fd
A x5 phenol & ferricyanide &4 5ol 4| 4-ami-
noantipyrine 3 &§slod A4 quinone H3HE
o A 4] v A skl A ghste Kind 9 King o] 4
o stk el o] 4 Tl Wl 1
Aol 1mlel WA =& lmge] wie] AT
phenol - p mole 2 ¥4 st4 et
7 cytosol ¥-318] ALT #A4 = 27 .0
“ 3} a-ketoglutarate & 7| A 2 Agske] 25°C o] A
1037 W84 7] = F-okel] A%l pyruvic acid 7}
NADH ® LDH Z&stolA lactate 2 s+
NADH 7} atgse] NADt = HulA zhadbes F
Fre 54a84 ¢ A et Karmen 58 3d#
o Sskdek. el o] E4&S el Imgel w

o}o

itl

%rl

2 o rIo

¢. L-glanine

wle] 25°C, 340 nmoll A FHE 1E3 of 0,001
st 5% 1%$ls s Karmen unit
2z e ieh

of AgelAE MY 54 FHE FANES A
teE Fols] §lshe] Sigmaslbe] ETFEELE A
gste] AAtgor] e Azl wsted 28 37
shed = BEAE Hgvk, 2 o) AReA
54 AT E4 A-§3 L4949 =A & computer
controlled enzyme spectrophotometer (Varian
cary 210)4ch.

Eh e 34 58] ghdA e 0.5N-perch-
loric acid ¢} methanol-ether 3¢ (3 1Do2 v
w8 A= Greenberg ¥ Rothstein o=
Fa o] o] gl & AA Y vhg biuret oz A
gk

dolA A% AREY FEANF Am vast 4
a8 7%+ Student 9] t-3A B gkl HA
st et

84 X

HAHEIZ 71| plasma membrane, mitochon-
dria, nuclei, cytosol £%2] LAP 2} microsome
gglo] PAP 12|1 olE 28] ALP o] g4z
J AR F Axfdd LAP 94 ALP =29
5 microsome 332 PAP¢ =% Ryl %
13} zeh, & AAsAZ Axyd s LAP &
A E4= cytosol ¥ o] 11.600. 73 # mol 5-amino-
A=)
oz 7% Egow vige plasma membrane
6.62+1.35, =]z mitochondria 1.4940.18,
nuclei 1.45+0.432] <=4 ¢v}. =¥ = microsome
23] PAP = 4.7640.698 plasma membrane

salicylic acid/mg protein/min(e] 5}-2¢}

Table 1. Activities of leucine aminopeptidase (LAP), particle-bound aminopeptidase (PAP) and
alkaline phosphatase (ALP) of normal liver in rats

LAP PAP ALP
Fractions # mol 5-amino salicylic acid/mg p mol phenol/mg
protein/min protein/min
Plasma membrane 6.624+1.35 5.3040. 87
Microsome 4,76+0.69 5,040, 39
Mitochondria 1.49+40, 18 0.86+0. 15
Nuclei 1.4540.43 2.62+0.20
Cytosol 11.60+0.73 2.19+0. 14

The data are expressed as mean:=SD with 5 animals.
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Table 2. Activities of serum leucine aminopeptidase (LAP) and alkaline phosphatase (ALP) in
common bile duct ligated rats

LAP ALP
Days following # mol 5-aminosalicylic acid/ml/min p mol phenol/ml/min

ligation Sham CBDL Sham CBDL
(%> (%) %) (%)
1 26, 0542. 50 48.904 7.01%%* 195.71+58. 88 240. 201 47.88
(100) (188) (100) (123)
2 25.70+2.41 73,25+ 4, 74%¥* 190, 42+60. 23 333.22+ 56.59%*
(100) (285) (160) (175)
3 26.12+2.38 101. 194 9, 19%** 198, 43461, 46 558, 25165, 34**
(100) (387) (100) (281)
7 25,0842, 43 122, 66426, 64*** 194, 22-+-58. 76 635, 27223, 15%*
(100) (489) (100) (327
14 25.61+2,32 129, 15+22, 85%** 195, 48+63, 26 1,016, 231277, 90%**
(100) (504) (100) (520)
28 25.871+2.35 135. 26424, 97%** 193.72+60. 28 1,047, 824267, 06%**
(100) (523) (100) (541)
42 26.13+42. 37 139, 204-24, 78%** 199. 25457, 62 1, 155. 20+ 311, 01%**
(100) (533) (100) (580)

The data are expressed as mean:+SD with 5-animals in each group; Sham=sham operation,

CBDL=common bile duct ligated animals.

Significant difference from sham operated animals (**; P{0.01, ***; P<0.001).

o LAP &4 & nrvlE Fex3 ngrl

A ARG AxigEe ALP 84 == plasma
membrane F-% o] 5.30:£0.87 p mol phenol/mg
protein/min(e] s}t 4] &P o2 44 Fgtow]
t}2--2. microsome 5.04-+0. 39, 2] 1 nuclei 2.62
+0.20, cytosol 2,1940. 14, mitochondria 0. 86+
0.15 £ ¢ e,

BN SE2E HANE i ¥y LAP 9
ALPo| M= : 2944 = 7144 F 44
ez 249 ¥ LAP ¥ ALPY 4=
Hy ¥ 29} o FEakd s & g3y LAPg
A mE 148 FA45 S5k 42d74A A<
el F4E Rk & 196lE SFEET 26,05+
2.50¢] w8l 48.90+7.012 <oF 88%¢ FsH(p<
0.001)€ 2gon 296 <F 185%(p<(0.001) 3
doll = oF 287%(p<0.001), 7ol & <F 389%(p<
0.001), 1496l: <k 404%(p< 0.001), 289 of] L= ok
423%(p<0.001), 42¢lof& <k 4339%(p<C0.001)e]
TE BYvh. zEa FEwAd $e 93 ALP
o HEE ¥4 LAPY 459 whisixz 1
H-E F7kske] 429704 A&l FobE Byl

BrE&A 72| plasma membrane =2lo] LAP
A ALP 9| #MT : 3524174 plasama mem-
brane #-5/¢] LAP 9 ALPY #H xS wn x
3sb vk Fdak A%E g4l BEed 7
plasma membrane ¥& & LAP = 194 745

Zha=slo] 4298 WHEA A A S gheH
23k F 194 GHEARNAE AEsre
6.64+1.400] w]&] 4.554-0.46.0. 8 oF 31%9] zh4
(p<0.05)% Hglom 29FolAE o #4%(p<
0.01), 3T AE < 56%(p<0.001), 78]FeA
B o 77%(p<0.001), HATAAE % 85%(p<
0.001), 284 Fell A= <k 849%(p<0.001), =8 =
4290 Tl A& oF 79%(p<0.001)8] g Byt
zela FE&A7k4 plasma membrane -3 9|
ALP $45x LAP Y ZNES wdxa 4
A4eh 2y 2 F4e AxE LAP & uc) g
A &9 et

EE /712l microsome £%/2] PAP 4 ALP
o] EAME g% &2l microsome %3¢ PAP
2% ALP $4=g uxl 2 4sb vk @HE4
7ke] microsome 378 PAP = 194 71ig =
Aol 42908 AAA A% FARAE vehig
oho e 19 8 30T dEEARAA ]
AR dst geov] TdARE o
JIYE F1E RFrh

& 790H A AAPETY 4.81:40.69¢) ] 3]
6.48+1.192 < 35%(p<0.05)8] =718 ngdx
149l A= oF 36%(p<0.05), 2847l A&
54%(p<0.01), 429 Fel A= <k 1009%(p<0.001)
Y F7E Bgvh e g5 74 microsome
88 ALP & = 71501 PAP nol €564}

e

)

w |
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Table 3. Activities of plasma membrane leucine aminopeptidase(LAP) and alkaline phosphatase
(ALP) of cholestatic liver in rats

LAP ALP
Days following # mol 5-aminosalicylic acid/mg protein/min  p mol phenol/mg protein/min
ligation Sham CBDL Sham CBDL
(%) (%> %) (%)
1 6.63:-1. 40 4.55+0. 46¥ 5,304-0, 85 4.184-0.61
(100) (69) (100) (79
2 6.71-+£1.38 3. 7740, 84** 5,32+0.80 3.754:0. 75*%
(100) (56) (100) (70)
3 6.5911.32 2,9140, 84%* 5,35+0.91 2. 7140, 99%*
(100) (44) (100) (51)
7 - 6.70+1.28 1.5340, 67%** 5.33+0.93 2. 95+4-0, 69%*
(100) 23 (100 (55)
14 6.55+1.42 0. 9540, 33** 5,36--0.85 3.89+1,22
(100) (15) (100) (73)
28 6.58-£1.37 1. 0840, 41%** 5.31+0. 87 3.84+1.10
(100) (16) (100) 72)
42 6.7241.30 1. 4140, 49%*%¥ 5,3440.94 4.76+0, 42
(100) [¢1))] (100) (89)

The data are expressed as mean+SD with 5 animals in each group; Sham=sham operation,
CBDL=common bile duct ligated animals.
Significant difference from sham operated animals (*; P{0.05, **; P<0,01, **¥; P<0.001).

Table 4. Activities of microsomal particle-bound aminopeptidase (PAP) and alkaline phosphatase
(ALP) of cholestatic liver in rats

PAP ALP
Days following # mol 5-aminosalicylic acid/mg protein/min p mol phenol/mg protein/min
ligation Sham CBDL Sham CBDL
(%) (%) (%) (%)
1 4.704-0,70 5. 2840, 48 5.05+0. 40 10. 194-2. 38**
(100) (i12) (100) (202)
2 4,76-£0,72 5.79+1.25 5.0240.41 17. 0446, 51**
(100) (122) (100) (33%)
3 4,7240. 68 5.71+1.72 5.08+0. 38 16.44+2. 61%*
(100) (121) (100) (324)
7 4, 81+40.69 6, 48-+1. 19* 5.06+0. 37 17. 6441, 43%%*
(100) (135) (100) (349)
14 4,784:0.70 6. 524-1. 26* 5.03+0. 39 17. 5142, 21%%*
(100) (136) (100) (348)
28 4.83+0.62 7.454-1, 05** 5,07+0. 36 25. 37410, 79%*
(100) (154) (100) (500)
42 4.774+0. 66 9, 52-4-0, 74%** 5.04-4-0. 32 30. 711412, 31%*
(100) (200) (100) (609)

The data are expressed as mean + SD with 5 animals in each group; Sham=sham operation,
CBDL=common bile duct ligated animals.
Significant difference from sham operated animals (*; P<0.05, **; P{0.01, ***; P{0.001).

Z 1dFel A ok 102%(p<0.01), 247l A& 9585 78] mitochondria $-31¢] LAP &= 1d%
ok 239% (p<0.01), 3 Foll A &= ok 224%(p<0.001) 8 424 ¥R 2 F LA S ngel. & ®F
7Tl A= of 249%(p<0.001), 1491 A& of Sl ZHel A= 19050 sFEeTe] 1,500,186l n
28495 (p<C0.001), 28] F-ol A4 oF 400%(p<0.01) 3 1.20+0.162. 2 <F 2095(p<0.05)¢] 74F 1
29FN A= <k 509%(p<0.01)¢] FrHE Lyvh

ctEZ&#7iel mitochondria &E2] LAP %
ALP 9| M & : o544 7+e] mitochondria 33
8 LAP 4 ALPY &4 %% »d 3 58 3vh

o 29 o 3l A& ok 449%(p<0.01), 74
Tl AE o 47%(p<0.001), 1481F¢] A& oF 43
%(p<0.001), 284 Foll A& <k 40%(p<C0.001),
429 Foll A oF 43%(p<0.01)¢] 7+4E wyrh
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Table 5. Activities of mitochondrial leucine aminopeptidase (LAP) and alkaline phosphatase
(ALP) of cholestatic liver in rats

LAP ALP
Days following # mol 5-aminosalicylic acid/mg protein/min # mol phenol/mg protein/min
ligation Sham CBDL Sham CBDL
(%) (%) (%> (%>
1 1.50+0. 18 1.20+0. 16* 0.86+0.12 © 0,750, 08
(100) (80) (160) (87
2 1.51+0.20 0. 84-4+0. 21** ' 0.87£0, 16 0.7140. 10*
(107) (56) (100) (82)
3 1. 4840, 20 0. 8340, 22%* 0. 880,10 0.65+0. 14*
(100) (56) (160) (74)
7 1.4640.17 0. 7740, 12%** 0.87+0. 13 0.8440.24
(100) (53) (100) (9D
14 1.5240.13 0.874-0. 13** 0.86-+0. 18 2, 2440, 74%%
(100) (57) (100) (260)
28 1.47+0.14 0.88-£0, 14%** 0,87+£0. 12 2.66+0, 74**
(100) (60) (100) (306)
42 1.48+£0. 16 0. 8540, 32%* 0, 884-0, 14 3.44+1.31%*
(100) (57 (100) (391)

The data are expressed as mean+SD with 5 animals in each group; Sham=sham operation,
CBDL=common bile duct ligated animals.
Significant difference from sham operated animals (*; P<0.05, **; P{0.01, ***; P{0.001).

Table 6. Activities of nuclear leucine aminopeptidase (LAP) and alkaline phosphatase (ALP) of
cholestatic liver in rats

LAP ALP
Days following # mol 5-aminosalicylic acid/mg protein/min # mol phenol/mg protein/min
ligation Sham CBDL Sham CBDL
(%) % % (%>
1 1.4640. 46 1. 30-40. 29 2,634+0.21 2. 4040. 20
(100) (89) (100) (91)
2 1.484-0, 48 0.99-+0.15 2.60+0.24 2, 0140, 20%*
(100) (67 (100) an
3 1.42-+0.50 0.86-+0.15 2.62+0.19 1. 7940, 49%
(100) (61) (100) (68)
7 1.43+0. 40 0.60+0. 12%* 2.6440.26 1. 7340, 35%*
(100) (42) (100) (66)
14 1.4940. 42 0. 660, 09** 2.6240.20 2.62-+0.45
(100) (40 (100) (100)
28 1.45+0. 41 0. 8240, 30% 2.59-+0, 22 3,560, 54*%
(100) (567D (100) {137
42 1.47+0. 46 0, 8140, 35% 2.61+0.21 3. 8311, 03*
(100) (55) (100) (147)

The data are expressed as mean+SD with 5 animals in each group; Sham=sham operation,
CBDL=common bile duct ligated animals.
Significant difference from sham operated animals (*; P<0.05, **: P<0.01).

2} @EEA 7 mitochondria ¥4 ALPe ME . @547 nuclei 8¢ LAP 9 ALP
A 7pAake] o W gl LAP o dgtel, & 19 o #HEE By E 63} vl @Ak
A A 3 -FEkA - ekzbe FhaE Bglo) 149 F nuclei #32] LAP ¥ mitochondria %3 ¢] W%
L o8y SohEdlen 2 Fkd AR AArE o vl R 1T RRaeste] 4298 4A Al
el wlel oF 160%(p<0.01), 28)FL < 206% & Fbad A8 wyrh. o 1964 39 kA
(p<0.01), 4292 ok 201%(p<0.01)+} 7} o i BAEA st gldlew 7 9
ek, gl el Bych F TdEAAE ATET

EtES2%7te] nuclei £2/2] LAP W ALPQ| & 1.4340,404) »]a) 0.60+0,12%8 °F 58%(p<0.01)
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Table 7. Activities of cytosolic leucine aminopeptidase (LAP),

alkaline phosphatasee(ALP) and

alanine aminotransferas (ALT) of cholestatic liver in rats

AP A ALT
Days # mol 5-aminosalicylic acid/ # mol phenol/mg karmen unit/mg
following mg protein/min protein/min protein
ligation Sham CBDL Sham CBDL Sham CBDL
(%) (%) (%) (%> (%) (%)
1 11.58+0. 80 13, 80+0, 97** 2.2040.12  4.664:0.72%** 3344116 282473
(100) (119) (100) (212) (100) 81
2 11.62+0.70 15.7441,25%%%  2,17-4-0,21 6.894+0.83*** 316+115 142+71*
(100) (135) (100) (818) (100) (45)
3 11.50+0.74 16. 484-2. 08** 2.16+0.16 6.92+1.13***  310+95 129+42**
(100) (143) (100) (320) (100) (42)
7 11.60+0. 76 17.88+1. 44***  2,214+0.14 6.811+0.56***% 3114105 1254:34%*
(100) (154) (100) (308) (100) an
14 11.56+0, 73 15,2141, 68** 2,1540,17 7.68+£2.74*%*  320+109 118+38**
(100) (132) (100) (357) (100) €0
28 11.58+0,78 13.474+3.01 2,18+0.12 9,31:+2.76%** 326198 103 +26%*
(100) (116) (100) (427) (100) (32)
42 11.51-0.72 12.52+1.70 2.19-+0.13 13.40%2.41***  318+125 86+32%*
(100) (109 (100) (612) (100) @n

The data are expressed as mean+SD with 5 animals in each group; Sham=sham operation,

CBDL=common bile duct ligated animals.

Significant difference from sham operated animals (*;
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