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(WE] a@ . BdZ s FEEEED YA WL EE 7% 1 ¥ (cholesterol 7alpha-hydroxylase, CYP7ALD) | % 3% B & X
% 1K (farnesoid X receptor, FXR) & /N 7 I — R K £ 18 % & (small heterodimer partner, SHP) 8 % 3£ & ft., 3 2 #f CYP7A1 #u
FXR.SHP 2ty * %, Z& RABLEGELRFAEARFAEEEEA 25 FARE 1.3 4 d KB B ALK, AR
JERE, 32 % RNA, XA £ 8 % & RT-PCR # /Il CYP7A1l mRNA %3 ;R A MEEE XA &8RO #EHEAARN FXR f
SHP E ik, R :5HRFAMBAMIL, FHEEEL A RIF48 CYPTAl mRNA %35 ¥ 8 3 3% ,FXR #n SHP & & %
hEF B, ERBH ST FEE L (P<0.001,P<<0.05), ##&:CYPTAl kA BT 45 FXR.SHP kB B H %
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Changes of cholesterol 7alpha-hydroxylase, farnesoid X receptor, and small heterodimer partner expression in

liver tissues of rats with obstructive cholestasis
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[ABSTRACT] Objective: To investigate the changes of cholesterol 7alpha-hydroxylase(CYP7A1) ,farnesoid X receptor(FXR) ,
and small heterodimer partner (SHP) expression in liver tissues of bile duct ligated (BDL) rats,and to analyze the relationship
between their expression. Methods: Obstructive cholestasis rat model was induced by bile duct ligation,and rats were sacrificed
on day 1,3,and 14 after operation. The hepatic tissues were collected and the total mRNA was extracted. The CYP7A1l mRNA
expression was determined by real-time RT-PCR. The protein expression of FXR and SHP in the nuclei was determined by
Western blotting analysis. Results: Compared with sham-operated group, experimental obstructive cholestasis group had
significantly enhanced CYP7A1 mRNA expression and decreased FXR,SHP expression(P< 0. 001, P<C0. 05). Conclusion: The
up-regulation of CYP7A1 may be associated with the down-regulation of FXR and SHP.
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1 MBFFE

L1 AN RN Wistar KR 24 H L&
JiiE 260~300 g, 55 = F B K2E LR sh 9 o 2
fit, i RNA $#2HGELH] Tripure (Roche 23 A,
SYBRGreen PCR MasterMix ( Applied Biosystems
NFED . MEMLV 3865 5 B (Invitrogen 28 F)) , SDS-
PAGE 7 & (db 5t P #2247, NE-PER #% & il
P& F] & (Pierce Biotechnology 23 #)), FXR,SHP,
SHPTP1 (i 22 R Wi B2 Bk B ) — U1 E P B E PR
IgG-HRP —#i¥JIl§ B Santa Cruz A H,

1.2 Fi&

L.2.1 #htnda R EASE HEFERMILERK
fa FE M Wistar K0 2 41 48 FH P #95 (BDL)
HARFARXF IR (Sham) 4,484 12 Ry, &4
S 56 2 A ARG TR RS R sh e = IR B
H OGRSB4 T 2 8 LhAR el B 3R, A
Mok, FAREEE 12 h, BDL AU 2. 5% M L
TG R L 8158 T OB U) O YR 4
P R BRI FE T A8 b 2 U 45 LY
W AR LA, Sham 430 25 IR 45 10 R 3 245 FL U0 G
A FARNE 1,314 d PR R4S 4 FRREE S i
AR FE , BORT JUE 7 BV R A TR %0,

1.2.2 i ® & RT-PCR ##l CYP7A1l mRNA *
kBT EEAFIE A3 Tripure il 2 BUE RNA,
2 hh 0 6 6 BE A T RNA R & M, KR
Cyp7Al EW# 54,5 -GCG CTG TCT GGG TCA
CG-3'; FiF3l#.5-GCG TTA GAT ATC CGG
CTT AAA-3"; 8% .5-AGG GAT GTA TCG CTT
CTG CTA CCG AGT GAT-3'; GAPDH fE A N2
M SRS F] cDNALEL cDNA 2,1.0.5.,0. 25 ml
AR AR o M 2. ROBL AR T A AR S 50°C I E
2 min,95°C 10 min, #kJ5 90°C 15 s,60°C 1 min,dE
40 MEH , BAERS N EE 7300 S0 E E PCR &
1.2.3 HALEEaARR A NE-PER # & 1l
PRI G P I, B AR VR R & Ul W B kAT, A
Bio-Rad 2 2 8 A4S0 72 £ WO 1) 2 VR B 2 )5 0
PR A — 70°C IKAAARAE %5

1.2.4 ZEARWMEEHN FXR.SHP th &% H
SHPTP1 &HFENS IR, /il U & M 20 pg 5%
R EREZE sh IR A1, 100°C R H 5 min 28 M, %20
Ji EFRE12% SDS-PAGE 43 8 . 8K 5 5% 7% 2 il IR
RN, ALY O BRI — P
BOR S 2% AR Tk () PBST Z R E A 2 h, 45

A FXR, SHP — ¥t (1 = 100) 4°C ¥ & o %, H
PBST Lk —d/E M AMB A ZFHTC 1 ¢ 2 000), &
W E 2 h, FXR,SHP & 11 5t BP0 fir JH 49 [6] — 1§
MR N E e A&V LG 4y W5 5
— M BT & 1 SHPTPL M P00 & . 8 1 5T B0 32 A
SHPTPL.JF AL S5 5 LA it . DAB {4 )5 H
HEIE MG 7 48 IR0 5% L S8 5 L Quntity one 43T 4K
R E B 05540 B DG EE (D) . SERE R 3K,
FIRHE A E = H WA D EFRR,

1.3 %it$a®m KA SPSS 10. 0 Gl 5415 5
I 200 B = +5 FoR.

2 &5 B

2.1 &2 CYP7TAImRNA &i&2 3% FHH A
ZHFARE 1.3.14 d E &K BDL 415 Sham 41
CYP7A1 mRNA, H £ i5 b fH 7 %l & (195 +
17.4) % .(240+15. 3) % . (350 +=20. D %, &R %E
B, BH ZEPE IR R AR R BRUFFIE CYP7A1 mRNA ik
Wi JIEL 3 B 5 ) A G 32 T 1 R L 25 R R G X
(P<<0.01.K 1),
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Fig 1 Expression of CYP7A1 mRNA
as examined by real-time RT-PCR

n=4,¥+s,* " P<<0.01(One-way analysis of variance)

2.2 MFAZHZH FXR & AKX TR HARED
Rl FXR 2 F17£ BDL 41 &% Sham 41K )5 1.3.14 d
(45 5 W  FXR B F Bl H I sF 18] () 389 i 25 358 3%
k55 . Sham 4 B, —dRZERARITFE
X (P<0.05,H 2),

2.3 AL ZAK SHP 89 &8 T A JRENS
Kl SHP 2 178 BDL 41 & Sham 4IARJ5 1.3.14 d
125 5 7R SHP 28 1 bifi A 2 B 8] (%) 385 i 2% 38 2 i
FEAK, Sham A TEW WAL, R 2ZERARITFE
X (P<20.05,H 3),

303 i

FIELH TR e L I e g A 26 7 W, A A P 2%
AR 2 (M) AR AR (R ) s A, I [
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Ta-FALEE (CYP7 AL AR [E B 27 o- P2 AL (CYP27)
A3 JR 3K W 4% A A Y BR B L HL Pl CYP7AT BREE
12 BOR AR AE TR G b o 2 S A, TE N L
LR R A R ER AR P B R AL R R L A 2 R A
Z RS 5k RhogE AT 28k W B AZ R (FXR) | 22
Bt X Z K (PXR) L 2H 0P M bt 32 7K (CAR) , IF X %2
K «(LXRa) 464 R D 324K (VDR) il it 46 Ak 1y il 184

BTG Z K o (PPARQ 5, BEAENE 3 H T,
AT 25 R S PR AR S Bl B S TT A 7R B SOk F
P S 5 0T R AR A0 OC B Tl A0 K s A A ik D 3R
K, DN 45 M 9 IR R K P, 3k 6 IR T IR T R AR
AR S A B S, A s IR MR O
R B VR BRSBTS R T T A7 IR AR Y
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Fig 2 Change of FXR protein expression in sham-operated and BDL groups on day 1,3,and 14 after operation

n=4,x=%s,* P<<0.05(One-way analysis of variance)
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Fig 3 Change of SHP protein expression in sham-operated and BDL groups on day 1,3,and 14 after operation

n=4,7=%s,* P<{0.05(One-way analysis of variance)

KRB X 2 FXR) MR 2k zZ —, X
Bk A R R SN 2% L HLAT B B 2 IR 250 L B A S
DNA 254 M —RAA LB 450 s EE G R
G5 BNE B EBR AL e il R T A S A ROk
Wik, FXR &S5 00 5 00T e 4R 2 B ) =
B RZ —, FERERAEE CYPTAL B #
B NSRRI R Z K (SHP) ZE R 45, IR
i T 7 S5 S 410 3 IR [ B 7o BRI AR TR 3 IR A R
kLI CYP7ATL 36D, AR 3H R #0E FXR
MR N R R R (SHP) J& —F
FRR A Z AR B A DNA 45 450, 38 Rk e T
It . SHP Al 3@ i 55 Ho At 4% 52 & 5% 0% Bl 5% 1 46 B A
FH A A% 32 R A T 0 e S R ZE R, BT
LIS CYP7AL B sh FIFZAKEEY) 1 (liver receptor
homologue-1, LRH-1) JE i — A~ il 4 &2 A 9 i
FHBF CYP7AL Al H:fth LRH-1 #E3EH (4 CYPSBI
T SHP A B ) (5% 5%, ] DL i 5 H 4k 52 32 1A
WH R A W F1E L M H CYPTAL R 5,
IRET LR E A T do &5 G SR AN # CYPSBL Al

CYP27A1 MG 5@ ik A X e 4E A, SHP /]
S EHX AR R P RS %% A

AW 5% 45 5 R L BH 2E M IRV R AR BRURT R
CYP7A1 ik Fifi 10 15 FH 2 B 8] ZE < 32 ¥ 344 5, 1fi
FXR Ml SHP ik H) [7] i B AIC . DA 0F 9% 4 E
FXR #3805 J5 nl 4 CYP7AL 5 5%l iH 3T R & Al
BT, UL FXR X CYP7TAL BA7 k8 35 18
P, AR p FXR £k W BF CYP7AL 36 4
Haag, U —8, CASLRIEY FXR JFA 2 H%
5 CYP7AL 454 Ml J5 # 5 5k . CYP7TAL B K 5
TP EA FXR 454 58l ol 0 8215 5 4%
A A SHP MR #E/EH . SHP 5 CYP7AL J§
3 LRH-1 JE W80l % &2 & . LRH-1 2
CYP7AT f5m ZU 3T 55 . B 30 1 5 7T BH T CYP7AL
B st] RSz ok BRI BV B BT IS SHP &3k
FEAL, 5 FXR Rk M — 2, PUbAEan #0076 BE
FEPE BT A B BUIFIE b, FXR 35 T B, Hik %
YEF R B, B0 SHP %35 T B ; SHP Rk Tl FHExT
CYP7AT e skl /E w55 . NI CYP7AL ik
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