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Effects of FXR and CYP7A1 on metabolism of acid bile of pregnant rats with intra-

hepatic cholestasis

LAN Yi, LIU Jian, ZOU Shu-li, CHENG Hao, GAN Xiao-ling ( Department of Obstetrics and Gynecology, The Second Affiliated
Hospital, Chongging Medical university, Chongging 400010, China)

Abstract: Objective To investigate the expressions of farnesoid X receptor (FXR) and its target gene
cholesterol-7 a-hydroxylase ( CYP7A1) in liver of pregnant rats with intrahepatic cholestasis, and to explore the
mechanism of intrahepatic cholestasis of pregnancy (ICP). Methods Thirty SD rats at gestation day 15 were
randomly assigned to receive isotonic Na chloride (NS) and estradiol benzoate (EB) for 5 d. Blood (2 ml)
was taken before and at the end of 5-day administration to measure the levels of ALT, AST, ALP, TBA, and
the liver of pregnant rats after sacrifice were taken to observe morphologic changes. The mRNA and protein ex-
pressions of FXR and CYP7A1 in liver were determined by RT-PCR and Western blotting. Results The serum
levels of ALT, AST, ALP, TBA in EB rats increased significantly (P <0.01), and the pathological changes of
EB rats proved intrahepatic cholestasis. The mRNA and protein expressions of FXR and CYP7A1 were signifi-
cantly higher in EB rats than NS rats (P <0.01). Conclusion Estradiol benzoate is the best candidate for in-
ducing rat model of ICP. The mRNA and protein expressions of FXR and CYP7A1 in liver were increased,
resulting in increased synthesis of bile acids, which may be one of the mechanisms of ICP.
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EB {48 ( L@ 4 A R), 2EHi K B FXR Al
CYPTAL Z 5B (Santa Cruz) , 40 M1 15 240 M 57 2 1 e 42 3K
F& (KA, Trizol RNA $2 B (Invitrogen 242 H] ) ,
RT-PCR &7 £ ( TaKaRa A ]) , 519 i Invitrogen 2 G, H
37,7600 4= H B AL AT, GD-8 Ty HE 5% 15 42 1A [ SC 4R A
1.2 ZB%&t5H%

12,1 HI sl k54 TH %9 SD M B 30 H, &
250 ~300 g, B 150 ~ 180 d, th AR S8 s ¥y rh o0 $2 4L
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EB 41, 541 15 H 00345 T 85 B T NS(2.5 mg - kg ™' -
d" )M EB(2.5 mg - kg™" - d™"), %L 5 d,

1.2.2 fRACRERAE FTHRARMAZES 5 Kok
MR 2 ml, F LI E ALT  AST (ALP  TBA Il 75 4 fbF8 45 .
255t 5, AR Wik A FEBE B, 23 BRI R 2H 21 3 4y, L
1Y BLAI, 55 2 £ HIF RT-PCR F1 Western blot £
b

1.2.3  RT-PCR K52 K T 4141 FXR . CYP7A1 mRNA #ik

& Trizol RNA $2 UG #AE 3 U ZH 215 RNA, Ji
Wi R S AR BLE cDNA, PCR 514751k : FXR(283 bp) ,
9% 5'-GACCACGAAGACCAGATTGCT-3', F ¥ 5'-TCTCCACT-
GCCTCTCTATCCTT-3"; CYP7A1 (381 bp), 3% 5'-GCTATTCT-
CTGGGCATCTCAAG-3", F il 5'-GAAAGTCAAAGGGTCTGGGT-
AG-3";B-actin (600 bp), F¥i# 5'-GACCCAGATCATGTTTGAGA-
CC-3', F i 5'-GCAGTAATCTCCTTCTGCATCC-3', PCR J% i &%
. FASHE: 94 °C 2 min , AP 94 °C 30 s,3B k59 C 30 s, ZEfif
72 °C 30 s, LAFFF 35 R, GEMI 72 °C 5 min, 4 CE IRV . =
NEJG RO P 28 1% 35 g W 6 A FL vk, 31 Quantity One 4
PEX R Pk A AT A AT, 25 R UL H Y FE R 4577 55 B-actin 4577
W LR IR
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A3 Je 75 22 M SHOR R ST REAS ¢ K 96 HEAT 2 4 ) % (B
AST TBA 4) , 4N HLBCR FHTRXT ¢ #5596 s R F& O 2572
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5 ALT(U/L) AST(U/L) ALP(U/L)  TBA( pmol/L)
NS 4

FIZGRT  34.67 +4.64  95.27+6.34  90.33 £6.89  12.48 +2.13

255 36.33+5.21  99.60+6.39  92.93+6.61  12.11 +1.89
EB 4

FIZGRT 35.93+4.41  97.33+7.94 90.53+7.52  12.33 +2.03
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a: P<0.01, 5 NS 41k
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EB 2 JIFJE FXR .CYP7AI mRNA ({3538 T NS 4H (P <
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M 1 2 3 4

750 bp—

500 bp— «—B-actin 600 bp
2 P

«—CYP7A1 381 bp

M:DNA #7 (DL 2000) ;1:NS 41 FXR; 2:EB 241 FXR; 3;NS 41
CYP7AL;4.EB 21 CYP7AL
El1 RT-PCR #illZ 5 BTAE FXR CYP7A1 mRNA HyE A

2.4 FXR #= CYP7A1 Western & & ¥ ik 45 £
EB 41 /FE FXR 1 CYP7AL ZE [ FERE T NS4 (P <
0.01),5 RT-PCR Z5 54 MA7F (2 2 K 2)



516 1 2 5,45, FXR\CYPTAL ZEGEYRIIIT A AE R BUAE 22 FURE T AR A3 v £ T T 1563

—CYP7A1

1 2

«—B-tublin

1 2
1. NS#;2, EB4
E 2 Western blot 4 Z FR BFAE FXR #1 CYP7A1 & Q%%

«—[B-actin

3 itig

ICP Z it LAg Rl AR B A s B, R
ICP B B4 LR IR SO AL R 5 = . WFoR R,
TR T Y 32 R 53 IR R AN (S RE 103 47 R 44 I 4t
W5 AR ZE MR, NI BUG L s N
FokAEYe Ry BB S, BRI R KT
ST ESRILNBUR S AL Wik S 5
FR A 0 BT A 43R AT RE LA ICP 9 1A

FXR J& ¥ 52 &8 K % H I 5 0% 19 5 51
(nrlhd) ,FXR (4 Yy fig /&3 i FXR/RXR Rk 4S5
A AN B DNA KR TG L, DT IR 1 #0 J A 9 2R 38
SIS . FXR Z5 1 JIE R 8 A BE % K 3 Hx
HOIERIBIAE . 22 A N 1% A 301 R 40 RE UG
FXR, Fffie i HA s, Hovn It DARE 3 42000 R A H S5 it
AL FXR A )5 2l — Z2 50 35 R ) e S0 P, DA TG FAAIG
JHF40 e PN A IR e B2, T FXR e 2 ) A BT g O
XTRRRR A=W ) 5 R st E T CYPTAL J& 5 T
iR 1) B 2 [, FXR 76 R v R 09 3006 N, 18] 42 BH i
CYPTAL 4 ht 5L IR %) 2 5%, DT -5 B50MR 9 2 A= B0
A NI G R S0 I R R A BE S B RIS
FXR #3384 CYPTAL B3 PR I8 35 R R A % o
SRMTELEIRIRAST , B TUME K B 284k, R e
SN X — SRR T 348, [ N AMA B Z A ST 5T o

A EB AbFR S5 A9 22 B, i A AL AR ALT
AST (ALP [ TBA ¥4 %t REZH BA f T i 5 LA g 2 ko2
g 20 R B Bl i 5 AR A /b T 40 AR M IR BE
ST BANREY 7K BB 5 B W, 35 v] WL 40 IRAE N A
JERE T B 5 P2 S5 45 P PR BRI B B, 6 W EB
A LB 755 2 R PO R A BRUSE 7R () 3

ARSI R 2 21 4 BRI 2 21, A i TR o i
FEE KR FXR 5 CYPTAL 3Rk, 45 R oK
EB 414 U IE FXR mRNA F1ER [ 38 18 500 1R 20 3
T AH FXR 223K B34 If R g il CYP7AL () 3R3k,
S CYPTAL Fifi FXR 3§ hnimidg . b R 3R . 02
HA BFIEAEAE FXR Fl CYP7AL f) mRNA K

ik, (QEB 2 FXR FKIRHGIN, 7T LA & v B2 1) IR

REMSHY 38 FXR #7653 v, IHAR X FXR KBTS IE

SGE T . EB 4 CYPTAL Rk, W1 7E 1CP 22

ST FXR R B 52 B CYPTAL B9 97 S A5t 9 35 4

F ST SO R A e o o3 B FLIE A AT RE & FXR

S ) 3 1 175 e e A R/ o3 S U R AR AR

(SHP) i & 454 T, DA L 5 JB R A3 0 45 i

Bk A Iy —AH 5 B F SHP X CYPTAL Rk &

B EERE . AW RT, MERCR FMERCR 21k

o PEREHERE R A5 F SHP /335 (0B H A REH il

SHP #EL K [ CYPTAL 3 #£77, M ifif 5 3¢ FXR 3

CYPTAL 7 S A5t 8] 35 Bt

L5 LR, AR SLER A5 RS 7R NS 412 5, R0

Bmpg IR 75 5 T FXR (938 5 Rk, Il T

CYPTAL By SRITE DIRE , [ IR IR & Lok L, s B R

THIR G I H FR B A5 A5 5 T AE ICP I, if v s R

IKP- R e BE R R S 1 FIE FXR | ki3, H R

HARIBH FXR JFARBEME CYPTAL 1933k, CYPTAL

FERIEIN, BB IR N, 24 JE TR A R 5

AT AT FUE ) HE I BE 7 bR 51 & BRI AR, 2ad 2 AT g

Z: 5 TIEYRIIAT N R IR BRAE 4 & A= i 1 E— 2D T

Fto

SE K-

(1] sRAP, 0 . RV RRECE IR P IR S ARE FL 7 LI A0
PLIIBFELT]. EERIER B E4eE, 2007, 28(4) : 355 -357.

[2] FB/ME. EIREG I NI R EE 4 B 22 [T ] SEH I R 5
25767,2007,11(12) ; 64 —66.

[3] Huang L, Zhao A, Lew J L, et al. Farnesoid X receptor activates tran-
scription of the phospholipid pump MDR3[J]. J Biol Chem, 2003,
278(51) : 51085 —51090.

[4] Boulias K, Katrakili N, Bamberg K, et al. Regulation of hepatic meta-
bolic pathways by the orphan nuclear receptor SHP[J]. EMBO J,
2005, 24(14) : 2624 -2633.

[5] Fiorucci S, Clerici C, Antonelli E, et al. Protective effects of 6-ethyl
chenodeoxycholic acid, a farnesoid X receptor ligand, in estrogen-in-
duced cholestasis[ J]. J Pharmacol Exp Ther, 2005, 313(2) : 604 —
612.

(6] & I, REZF, B, 55 IR IR EE SR i
SE[J]. AR B 44,2003, 3(3) ¢ 157 - 160.

[7] Lai K, Harnish D C, Evans M J. Estrogen receptor alpha regulates ex-

pression of the orphan receptor small heterodimer partner[ J]. J Biol

Chem, 2003, 278(38) : 36418 —36429.

(m# R %)



