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Abstract

AIM: To investigate the toxic effect of intrahepatic
cholestasis of pregnancy (ICP) on the liver and placenta
in pregnant rats.

METHODS: The animal model of ICP was induced by 17-o-
ethinylestradiol and progesterone. Pathohistological
changes of the liver and placenta of the pregnant rats were
observed under light and electronic microscope.

RESULTS: The levels of serum alanine transaminase (ALT),
aspartate transaminase (AST), and total bile acid (TBA)
were significantly higher in ICP rats than the control (AST:
3784 £155vs 747 £ 158; ALT: 7 076 & 220 vs 847 £ 198;
TBA: 78.5+4.5 vs 25.243.7; P<0.01 for all of the three).
Granule- and vacuole-like cells were observed in liver of
ICP rats under light microscope and Bile canaliculi were

dilated and deposition of substances with high electronic
density was found in bile canaliculi and hepatocytes of
ICP rats by electronic microscopy. Granule- and vacuole-
like changes were also found in some placenta syncy-
tiotrophoblast of ICP rats by light microscopy.

CONCLUSION: ICP with hyperbileacidemia has marked
toxicity to hepatocytes and placenta trophaoblasts of preg-
nant rats.
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Shao Y, Yao ZW, Li HX, Ding M, Wu WX, Wang KJ, Liao XG, Yi YF.
Toxic effect of pregnancy intrahepatic cholestasis on liver and placenta
in pregnant rats. Shijie Huaren Xiaohua Zazhi 2005;13(12):1404-1407

fi o
B ;35315 KT WA AR 3T e i 268 AP VE A

Tk R ME R R A A ARAT M e AR R AR,
KA b B TR e B0 R i &

GER: fegh il ferf AL kAR, B R A R R R A R
(ALT)., AR R (AST), B2 88 (TBA)# £
AR E(AST: 3784 + 155 vs 747 + 158; ALT:
7 076 + 220 vs 847 + 198; TBA: 78.5 + 4.5 vs25.2 + 3.7;
P39 <0.01) J i 20 B FF RS A5 T IR AT 4m IO Bk
HEMfR TN, AT ILFAR FLmiegy ik,
£.m e A5 BT 4m L L & L F 3R iR IR 4L B
Be F T L3R i At IR AR T e e 0 T

i 2SI PRI A o A2 7 g 3 3 A 4
o s 8 2 L9 9 I 60 2 R A A .

REET: HEORAT AR ARAE; Bk, KR FFAE; R

8058, Yom, =48, T8 R, TR, BN, ZK35. WIRITARIE IR
IESEHEGEOSIHER. BFRENENRE 2005;13(12):1404-1407
http://lwww.wjgnet.com/1009-3079/13/1404.asp

035

WEYEIF A IRV VA FUGE (intrahepatic cholestasis of
pregnancy, 1CP) 2L dRIHREE M IH AR, IHKE
TUL Ay G 4 A e 30 DAL B BRI / B, g



BB, F WA HRRENS SRS ER

1405

W AN P AR TR R T, IR 2SR s
2L KEIRROITUZ 78, TCP Z i g ARy
AE @, BRLEE R AR e F I R
W, IR 9 40 B G S 4 B P R AR DL
20 P 58 LA VAR B I OB A B R AR L
i, TCP [ SR AN BT A, T e L5 WL AA M 2 33k
TR AU S B TF I 0 o 2 80 3 S SRR R TP
N2 5 R AR L I AR JLAESE,  FEAR ZERLHNE A
A, BAAARIBHAE . FATTN A s o
TCP Z U R, L% 27 (T A AR 1A BUAE e ok L AR T
PR AR, BAR IR A58 10 52 i S G R X

1 MRRT5E

1.1 A4+ B sl th 28 = 42 K% RIT I Bt S5 504
HO R AIE. EPEEIE S SDMEME KR 20 ML, A E 200~
250 g, W 150-180 d, 7EEW 18-25C. X}
T 60-70% (M BERE RGN THIFE, ANESHITDRIFIROK.
RIS MEE R B4 4 ¢ LR BTR, BRI #2
WA O, BRIV e AR 1 d, — ESR BRIk
15 d P, SRR R BRURERS 3 d FRAR TR 14K,

1.2 ik 20 JUSD = [RBEAL Y R 2 41, R4 10 2L %)
WA AZ415 dEEF19 d, FREKAMN sc vE
SRS IR 2. 5 mL/ke-d. JRIABEMAL : 52215 dile
2419 d, RGN sc 5220 (Sigma 2+,
VR TR BRI M) 75 mg/kg-d T 17—~ Z ki — 1%
(Sigma A7), HHFTREIRDIM) 1. 25 mg/ (kg-d). ¥
AR TR 15 dv GEGREE 21 dHEBRBICR I 1 mL,
KH HAO0ympus Aud004x F 3l 2E AL 23 1A o 1l A=

e hr. 2RI TUEUR 21 d WiskAbsE, B2 R
Jf B AT HE Qe (LA 212440 A, Olympus Y62 WAl T
NRLGEA R R 4 S22 A A /I b ) AL P A ARy 9
B ) 40 B G 2 A AR 0, (E TG40 A3,
TR e ARG T AR e . BT ),
EUREE 21 d U2 T REAH Y, DB K /N2 1 mm®
PP, PN 25 g/L % T - 2 R v
W, 4CH 2 hbh b, S@BREmRE, B
10 g/L PSR [ w, LEERFINEK, Epon812
3, LKB &MU AP A, 8. fhd(n, HITACHI-
600 37 5 L Bd W 44 91 .

Biit 2 kb3 FTAFEAE A SPSS for Windows10. 0
Gt A AT gt

2 BR

2.1 foAAb3gAR ELATIASAAY Fi MR L RN A L
B, ALT. AST FITBA (2= o #E M (20. 05, £ 1).
AT AR SR A S 4L LR, ALT. AST M1 TBA (1)
ErAMEEMNE(P0.01, £1).

2.2 B R IFMEG 427 A & N RUZH A BUH A R B
KNSR, (BELTE ;AN AL 21 A A 2B
(PR IE. eB R AH Z RF A e A IEH,
W 6 g X 5 AR SR 21 350 3 I 440 A s A8 vk A 4%
AR, FF/N SRR (B 1) . A R AN B 21
PRt BN gk, Bl I A A R A
WL LT B UOR, S bRk i (B 2) .

23 B RAMEH M Fied NIRH SRR AN
2L ; AR AS Y 20 2 BRI AL (U PR KIS . e 6 R 21924

R BIERWERRE. ERESBMEKERLER (meantsD, n = 10)

ALT(nkat/L) AST(nkat/L) TBA(Mmol/L)
pags|
Al 5] Al =] i &
R 736 + 163 747 + 158 862 + 208 847 + 198 263 + 3.4 252 + 37
HERIS 783 + 160 3784 + 155° 842 + 197 7076 = 220° 245 + 3.6 785 + 4.5°

"P<0.01 vsNIR, BSAAE].

B1 IEEERN ICPAZHBATMIRBE TS (HE x 400). A: IEHAPEAFAL; B: 1CP 41P IRl fiuk A8 Anzs i 4.



1406 ISSN 1009-3079 CN 14-1260/R

HRENEIE 200668288 £13% £ 125

B2 EEAFICP AZSHFAEBBE . A: IEHAAEATHI(TEM x 5000); B: 1ICP 4177 AT AR A2 /A (TEM. X 8000).

TRANMUIE AR IE N, SRAL M I IR A R 2 & )24
7 40 L RORE AR PR AN 2B W AR M, S G TR AR L A
AW, SR B AR A (] 3)

3 e

S TCP (1 908 JL Rl 2 A ATy SR AN L 4, (2 VR 20t
FERW, TCP 1A &AL 5 4 G isf i 365 Hh il 2 8 32 7K
e BRG] I 2 3 8 MUK S Y A 2 B Al P
WHIEE, 2.5 mg/ (kg-d) ] b2 i 52U ICP
(R BB A, ]S 2 S0 A 07 B4 mp AR T R 7K P 1 2 T
s AT RE R R EE 5 |6 T 40 o 4 1) S L6 Dy RE 2 4
AT WA T REREEDS , JFF 40 M 25 B R AR T R AN B 15
BIINAE R S8, 10 JEANAE T 4 M 2 B 40 A Py i o
L AE A, B ORI REAE Y8 ™ 2 & SRR
5E, 5 A ICP B R AORIRFEATF & 1 I 29T
SR, W EWS S T ICPI AR I FE. Z2i2E T 14 by
ARV B R 0, AN Y T R A HLBH 2 T 3R i3 o ;
FEAR AN A 5 Na ™ ~K '~ ATP By 1%, vk Na'~K'-ATP [iff
MBI AN R 5632 ;5 |6 40 I Sy ) 1 R B, BELAG 44
R 5y ; 51 S I 20 MRS G SR o0 S, 5 e ARy 4 Wl B
SRR [T SG 0, 7= A T P IR TR RPUAE 1) o B A B
Az PR, FRATTIBE G Y R MESCER [EE, 1. 25 mg/ (kg-d) ]
Mz [P, 75 mg/ (kg-d) 1857 ICP iy, 45
RE o, AR 4 2 [ ALT, AST ATTBA 7K~
7 TR R (PO, 01) 5 JIMYARS AR 2 2 B JH- 40 i L
DUURLRE AR P AN AW AR M, IRV TR TR, W B o
LR BN Y 5k, B AHANAS S 40 B Y L s T

BRIV, SO SRR 1T AR A 2B I, [0
Bk, BRVFRRUIBL, SR B AR e . K
i JX AL 5 N TCP B AL AR I A B 2 3 A A+
L A BT R DL, MEBCE T L L A0 M K G, ] A
ORGP P AT A i R SR AL (- R R & IR
SR AR AT A Y o 2 A T
AHIETURN AT R 2Rl 37 2 B TCP AR,
HEL ZECR AN DR 28 O FTE EAR R MR L TCP I B
g PR MAE 2 3 B BRR AL, 03 AT R AT e
W ICP (T Edabs . AT oR, IR 2 R
A SRR (TBA) 7K 5 3% e Tox AL (X0 01).
AR R — R & A SR KR T (R . R AL AN
BEdk) , XA sKEE A (R 2 B IR B EE) (1%
TRPY B AR M b, P SRAN TR P 1 2 R 47
BIHAEIA N 2 SRR DI, SRKEE 00 oY, H
O PR, AT R (1 AR G A SR KA K PAS
T, TR IR 45 R A LY 1 PR 2 DL AR 3 1) 7 o i 1
MNTITAE G 7K 19 A 18] RE % FEAR R H K 77 . IE RS OLT
L T2 1 P T RS JIPY 1P A P R RS M A 1 20931 5
H&ER. FERE G, TRH MR H &R/ i
T« 74 B JIPL PR AT 74 Tl 368 Mt 8L AR » B D WY T 1R 5
PREGE AR , 20 M3l 40 w1 F F i 70 B S8R IR AN A
IR, FR R RGN IR . 0 30 i SR R AL R 1)
IR IE A AN AL, DB s A i, AT
FRP RN DI R 10 /AN R W) RN W AR D YR IS
B AR E Ny 52 B, S SO ERE T4 M P9 1) SR 2R
1A AU AL 585 240 0 P SR B4 DA A 2 P A 45 55 )

3 IEEBF0ICP BRSRBLVLE FAEEHE x 400). A: IEHAVREIGEAIZ; B: 1CP ARG R0 AR AR AT 28 g AR .



8, F. WIRAFABHRENS S 260SI4HER

1407

—ANE PR R AR B L DL |
I IN 2 . R AN R BI04 P
AW B REEAPT, 95% L ERAESRE, 5H
SUNMBA A REANRR 45 5 K LU 3 0 2. fERE e,
H 2R 454 TN R LU AR R 45 4 ) i M 2K Y
b, AERAVEUA RS, JHFZH 20 P 8 5 SN T (1 3 S L G
Al 25 P T 5 TR A I PR 2 %, I U
Jld S AR 1) 240 P 2 R AT I PR T B AETT R,
FIFLJA 28 1 27 B JET 0 PR I A58 7 A PR 8 R DL A A
7K ik 55 0 P R 1 R

ICP I, T2 i ARy R e, ARV R #h TR
THGAL, BAAS VLR A0 Mt DL 40 o 5 M AR, R LA
P72 (AR = P A AR | PR S i £ e 3 B RHA (1 2
RESZ RSN, 10y ELARAL AP B il AR T R A,
PR TR i BRI ZE ARG LA A, i) LIty (R AR T
MRS W B AT s AR TR AT LU S 45 309 HEOA
B EFEIBIEN IR LA g 7, FTRES DR AR
JUAn Pk KRR PRI TT AL, TCP 280 il i
AR AR e, BRJLA B R A RN @ k]
Ho BRI iR LI AN RS B 2 (. fE g, TCP
I et ALY T PR S i LA TS AR A DA iR LA
SRS IR, FARE LA 2, H AT A SCHR G
MKMW TR . AR TUEE L 1) 22 U YR TR BUAE AR
Ay BB WEIT TCP X REARI AR ) LI MR 30k 1
AR TR RN TRAT A 2, W] B4R TCP X
LRI HLH] TS B — OB w7 1

4  ZENW

1 Glantz A, Marschall HU, Mattsson LA. Intrahepatic
cholestasis of pregnancy: Relationships between bile acid lev-
els and fetal complication rates. Hepatology 2004;40:467-474

2 Garner CM, Mills CO, Elias E, Neuberger JM. The effect of bile
salts on human vascular endothelial cells. Biochim Biophys Acta
1991;1091:41-45

3 Gumpricht E, Dahl R, Devereaux MW, Sokol RJ. Licorice com-
pounds glycyrrhizin and 18beta-glycyrrhetinic acid are po-
tent modulators of bile acid-induced cytotoxicity in rat
hepatocytes. J Biol Chem 2005;280:10556-10563

4 Rolo AP, Palmeira CM, Holy JM, Wallace KB. Role of mitochondrial
dysfunction in combined bile acid-induced cytotoxicity: the switch
between apoptosis and necrosis. Toxicol Sci 2004;79:196-204

5 Gumpricht E, Dahl R, Devereaux MW, Sokol RJ. Beta-caro-
tene prevents bile acid-induced cytotoxicity in the rat
hepatocyte: Evidence for an antioxidant and anti-apoptotic
role of beta-carotene in vitro. Pediatr Res 2004;55:814-821

6 Wu Z, Lu Y, Wang B, Liu C, Wang ZR. Effects of bile acids on
proliferation and ultrastructural alteration of pancreatic can-
cer cell lines. World J Gastroenterol 2003;9:2759-2763

7 Araki Y, Andoh A, Bamba H, Yoshikawa K, Doi H, Komai Y,
Higuchi A, Fujiyama Y. The cytotoxicity of hydrophobic bile
acids is ameliorated by more hydrophilic bile acids in intesti-
nal cell lines IEC-6 and Caco-2. Oncol Rep 2003;10:1931-1936

8 Reyes H, Sjovall J. Bile acids and progesterone metabolites in
intrahepatic cholestasis of pregnancy. Ann Med 2000;32:94-106

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

Leslie KK, Reznikov L, Simon FR, Fennessey PV, Reyes H,
Ribalta J. Estrogens in intrahepatic cholestasis of pregnancy.
Obstet Gynecol 2000;95:372-376

Rodriguez-Garay EA. Cholestasis: human disease and ex-
perimental animal models. Ann Hepatol 2003;2:150-158
Saint-marc Girardin MF. Hepatic complications of oral
contraceptives. Contracept Fertil Sex (Paris) 1984;12:13-16
Germain AM, Carvajal JA, Glasinovic JC, Kato CS, Williamson
C. Intrahepatic cholestasis of pregnancy: an intriguing preg-
nancy-specific disorder. J Soc Gynecol Investig 2002;9:10-14
Shi Q, Liu S, Xiong Q. The changes of serum estrogen, progester-
one and the function of immune system in intrahepatic cholestasis
of pregnancy. Zhonghua Fuchanke Zazhi 1998;33:724-726
Reyes H, Simon FR. Intrahepatic cholestasis of pregnancy: an
estrogen-related disease. Semin Liver Dis 1993;13:289-301
WA, BEfRE, Mghil, e, Ot — s AR RURFE
P Ligscih ARl 1997,34:11-13

Wiebe JP, Lewis MJ, Cialacu V, Pawlak KJ, Zhang G. The role
of progesterone metabolites in breast cancer: Potential for new
diagnostics and therapeutics. J Steroid Biochem Mol Biol 2005;
93:201-208

Queiroga FL, Perez-Alenza MD, Silvan G, Pena L, Lopes C,
Illera JC. Role of steroid hormones and prolactin in canine
mammary cancer. J Steroid Biochem Mol Biol 2005;94:181-187
Fickert P, Fuchsbichler A, Wagner M, Zollner G, Kaser A, Tilg
H, Krause R, Lammert F, Langner C, Zatloukal K, Marschall
HU, Denk H, Trauner M. Regurgitation of bile acids from
leaky bile ducts causes sclerosing cholangitis in Mdr2 (Abcb4)
knockout mice. Gastroenterology 2004;127:261-274
Mohamed T, Oikawa S, Iwasaki Y, Mizunuma Y, Takehana K,
Endoh D, Kurosawa T, Sato H. Metabolic profiles and bile acid
extraction rate in the liver of cows with fasting-induced hepatic
lipidosis. J Vet Med A Physiol Pathol Clin Med 2004;51:113-118
Paszt A, Takacs T, Rakonczay Z, Kaszaki J, Wolfard A,
Tiszlavicz L, Lazar G, Duda E, Szentpali K, Czako L, Boros
M, Balogh A, Lazar G Jr. The role of the glucocorticoid-depen-
dent mechanism in the progression of sodium taurocholate-
induced acute pancreatitis in the rat. Pancreas 2004;29:75-82
Edremitlioglu M, Oner G. The role of cholesterol on the pres-
sure sensing ability of kidneys in rats. J Basic Clin Physiol
Pharmacol 2003;14:345-358

Fischer S, Muller I, Zundt BZ, Jungst C, Meyer G, Jungst D.
Ursodeoxycholic acid decreases viscosity and sedimentable
fractions of gallbladder bile in patients with cholesterol
gallstones. Eur J Gastroenterol Hepatol 2004;16:305-311
Marcil M, O'Connell B, Krimbou L, Genest J Jr. High-density
lipoproteins: multifunctional vanguards of the cardiovascu-
lar system. Expert Rev Cardiovasc Ther 2004;2:417-430
Poupon R. Molecular mechanisms of bile formation and
cholestatic diseases. Bull Acad Natl Med 2003;187:1261-1274
Riegler FM, Consentini EP. Bile salts affect epithelial restitution.
J Am Coll Surg 2004;198:855-856

Miyazaki K, Nakayama F, Koga A. Effect of chenodeoxy-
cholic and ursodeoxychlic acids on isolated adult human
hepatocytes. Dig Dis Sci 1984;12:1123-1130

Kimura T. Cytotoxicity of bile acids on cultured cells (author’s
transl). Nippon Shokakibyo Gakkai Zasshi 1980;77:185-194
Crosignani A, Podda M, Battezzati PM, Bertdini E, Zuim M,
Watson D, Setchell KD. Changes in bile acid composition in
patients with primary biliary cirrhosis induced by ursodeoxycholic
acid administration. Hepatology 1991;14:1000-1007

Donovan JM, Jackson AA. Transbhilayer movement of fully
ionized taurine-conjugated bile salts depends upon bile salt
concentration, hydrophobicity, and membrane cholesterol
content. Biochemistry 1997;36:11444-11451

Aldini R, Roda A, Montagnani M, Cerre C, Pellicciari R, Roda
E. Relationship between structure and intestinal absorption
of bile acids with a steroid or side-chainmodification. Steroids
1996;61:590-597

YAt Fak Fik KET



