31 B2 W B = FE E K % ¥ W Vol. 31, No. 2
2009 41 A ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE Jan. 2009 101

X M
SCEEG :1000-5404 (2009)02-0101-04 T %'H‘

>

e
FEAR S REERFN 718 5 S HepG2 W=k FTF MEHZEH MRP3 fyRix

o' Fep R OB FLEMREERA mA (5 = FEPE R PR R B« L B9 7, &
JFRBANRLBIFSE BT , 2 1 400038 )

B O HIY (RSN EE S ULEE I 1B 25 ) AR i 40 I R (ursodeoxycholic acid, UDCA ) K HATG /A= ) 44 i B i 48 1IH 2
(tauroursdeoxycholic acid, TUDCA ) 8 | 4 F ( rifampicin, Rif) X} 22 i 25 #H 5 25 14 3 ( multidrug resistance-associate protein 3,
MRP3) J H A% Z & FTF (fetoprotein transcription factor) Fis M52, Jiik:  F UDCA K A4 % TUDCA 5§ Rif 43 5l fil 3%
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Ursodeoxycholic acid, taurousrdeoxycholic acid or rifampicin induces expression of

nuclear receptor FTF and membrane transporter MRP3 in HepG2 cells
CHAI Jin', WU Xiao-ping' , XIA Feng”, HE Yu>, WANG Huai-zhi’, XIAO Tian-li', CHEN Wen-sheng' (' Gastroenterol-
ogy Research Center,”Institute of Hepatobiliary Surgery, Southwest Hospital, Third Military Medical University, Chongqing 400038, China)

Abstract; Objective To observe the effect of ursodeoxycholic acid (UDCA), and its derivative, taur-
oursdeoxycholic acid (TUDCA) , or rifampicin ( Rif) on the expressions of membrane transporter, multidrug re-
sistance-associate protein 3 (MRP3) , and its nuclear receptor, fetoprotein transcription factor (FTF) in HepG2
cells. Methods Both total RNA and total membrane or nuclear proteins were extracted from HepG2 cells after
48 h treatment with UDCA, TUDCA or Rif (100, 100 or 10 pmol/L). The mRNA and protein expression lev-
els of MRP3 and FTF were determined by quantitative real-time PCR and Western blot analysis. Results Both
FTF and MRP3 expression was significantly induced either at mRNA or protein level by UDCA, TUDCA or Rif
in HepG2 cells. Conclusion The up-regulation of hepatic MRP3 expression induced by UDCA, TUDCA or
Rif may be associated with FTF pathway.

Key words: ursodeoxycholic acid; tauroursdeoxycholic acid; multidrug resistance-associate protein 3 ; fe-

toprotein transcription factor; HepG2 cells
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HepG2 4l A HRHSE ¥ 40 B BF 5T i, DEME 55 37 51
F Gibeo 23 &), FIAHZG4 UDCA K HATH= 4 TUDCA F1 Rif 40
F Sigma 2\ #], Trizol i 77 Wy F Invitrogen 4\ 7, ProSTAR RT-
PCR kit [l Stratagene 23 ) ( Lajolla, CA) , Mem-PER B % i 75
HHR UL &  NE-PER #88 H 5 BGaUR] & L ECL 105 & 1
4 F Pierce Biotechnology 2\ 7], $it {4 ( MRP3 | FTF, SH-PTP1
GAPDH i A IeG-HRP) #ly  Santa Cruz 2\ ),
1.2 7
1L.2.1 iR GBS HepG2 4/l DMEM 13
F(4E 1000 ZTHE DMEM 55355145 10. 4 ¢ Hepes 3.57 ¢,
NaHCO, 2.0 ~2.2 g 555 0.062 5 g S48 0.1 g) MA 10% f&2F
MigEEFE, 37 °C 5% CO, FiFEffisss, AMi5E 85% ~90% fil
A ] EDTA-JE S (45 1 000 22 F} £ EDTANa, 0.2 g, Tryp-sin
2.5 g.NaCl 8 g . KCl1 0.4 g NaHCO, 0. 58 g, Dextrose 1 g) 41k,
VL 1y 1055 % 296 0 22 240 BTG 3 90% LA AT 240, 241
AR 60% ~80% % FEI, LAAHE 100 wmol/L UCDA |
100 pmol/L TUDCA 1{ 10 wmol/L Rif il A JC il 5 ¥ F W 5
HepG2 4T 48 h, 5 FiF, T 1Y PBS WRH VAN 3 5
WORAHAE . X HRZH LATC LI DMEM 3537114 HepG2 4Hififd 48 h,
1.2.2  Quantitative real-time PCR ¢ Trizol 335715 1 35 H2 B
HepG2 A S RNA AR5 430006 B TH AN P g 0 M B s
LK B S vk A alifh . BUS weg F9 5 RNA $% ProSTAR
RT-PCR kit 6B 450 %% 5 hl, cDNA, TagMan real-time quantita-
tive PCR £ I8 ABI Prism 7700 Sequence Detecton System {¥ #§
(Applied Biosystems ) Ui, W] 5 84, LLJC ML DMEM 55 3% i)
HepG2 2 VX BZH , UDCA K HATT A4 TUDCA Fil Rif 5 511
HepG2 4ifiiff Ay b ¥E2H . GAPDH {5 i, MRP3 Eii75]
#.5'-CGTGAAGATGCGCGCC-3", F #5149 :5 -TCAGCTTGAT-
GCGCGAGTC-3', % £: 5'-TCCAGGTAAAGCAAATG-3'; FTF |-
5149 .5 -TGCACGGCAGCCTGC-3", T iiF51 4. 5'-TGGGTACT-
CAGACTTGATGGCC-3', #§ 4 : 5'-AGGTTACCAAACATATGGC-

CACTTTCCTAGCC-3'; 4% GAPDH B| ¥ fliE 4 ¥ B F ABI
(Applied Biosystems ) , &—#f 5l 3 L, LI =D EE 3 K,
1.2.3 4G E A% E E IR 5354l 42 HepG2 4l g
M RAZE IR B 1, 7 08 NE-PER 4% 2 [ 3L BURF) & f Mem-
PER FCI AR FR IO G 4R E UL 134545 . ] Bio-Rad 2
A S B TBORL A B R B2, FF 400 it 284 o Y N B 1 R A%
R B A Rk, 70 C R4
1.2.4 Western blot AR EUZ M 20 pe B EE M
100 pg 55 AF ARS8 wR IRTR 5, Foh % B 1 100 C ik
5 min 5Pk B H G BAE. MRS AR R T 2R P B
o BEPSESE A2 12% 55 7. 5% SDS-PAGE Hi jk i
BEFTHLIK AT B, SR LA B 28 i TR 2T 4 3 6, T A 21 % (5 ff
FARER PR AR RS ROR , B 5% JBUIE W5k (Y TBST % iR &
M1 2 h, in—4i(1:100)4 CHERE &, H TBST Yk —Hi/amA
AN —40(1:4 000) , =R E 1 h, MRP3 5y FTF 4 05l
FHE IR — AR 27 4E R B 1 00 S92 52 5 ) 40 e B ( Stripped ) LA
J&i , F5 Ah— M R 1 H I -3 - iR I (U ( GAPDHD) 444
SRR 1 B S R W B2 IR 6 ( SH-PTP1) HL{A i 5 )5 , Western blot
il GAPDH \SH-PTP1 335, AL 255 A NS IR B 2 LAE R,
ECL B3g e Ja , IR R R 40 b USIe 5%, 285 Al Quantity
One [EUZR AT FCPF I 72 BT R 4R TEMR B Y 45315 9 T Y6 %% B
SCH R 3 R, R A FRA R BKTH B 5 1 SR R E
FIR .
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Gl R LE 1.2, 1 G EE R B UDCA e HiA
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ARSI A B EEF (P <0.01), Hf, UDCA
A9 TUDCA 5 SV HI i o 1] 2 SEit 45 R & W 78 UDCA
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FEHR I 20 HepG2 2 MY SRR AN BE (1 R #F4T West-
ern blot, MRP3 FTF {4y 375 Bt F i [l —fis PR 47 4k R - f
JEE AWV LLR, 15 3K B (1 GAPDH = # % [ SH-
PTP1 HiiAIEE 5 , Western blot #6;ill GAPDH A4 AH X} 43 F B i
36 x 10° (& 3A) , SH-PTP1 %4> F it 67 x 10° (& 3B) ,
L GAPDH SH-PTPI [ 2% 4332 MRP3 (FTF Py 2: B8, iff o L
LB, DAHERR AR ) LB T S B SE i 22

HART 4> F Ik 180 x 10° Kb AT L 2 4% 457 (181 3A) , ¥
MRP3 2 [, J7 B i B AN R R S8 W B A b 8 SR i 380, JHE ol
SRR R DA R 38— R g 5 2 4% 4% SR 55, B N1
MRP3 0] WLt — 4671, J6% % 5 i At n , 78 UDCA Je H
744 TUDCA F1 Rif b BRZL AT B 40 0] MRP3 k¥ B 3%
25 (P<0.01), FIABZ5% UDCA K444 TUDCA Fi Rif ¥
Al MRP3 (13535, Horp UDCA i1 4 TUDCA 5 576 B
5o 2R AR AT R RS 4R F mRNA 7K,

KR FTF £ F 54 x 10° &b (1 3B) o SGE R T
$27R , 7F UDCA F HATTA: %) TUDCA 1 Rif 4b 3 20 A1 %) 8 4 (7]
FTF R FRRIA BE 25 (P <0.01) , 3 FhEERET FIF 1
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MRP3 {37 T4 AL 9 T 40 S FE 0 ( basolateral mem-
brane ) , 7] LLAF T 200 3 P9 B9 90 5 65t Al i e ) L
F R LG R R A B PR TS B4 17 B-E AN
— Sl PR UL A AL 25 0 g 245 (It A8 i 2 H s
WSAF) o FEIEH A FRIEALT , MRP3 76 A LAY S rh
R FEIR ER Ak , T 7E R T B BRAR A5 T sl 40 g
FES 1) /NS T TP 42 2 1 MRP2. 5, BSEP Dy fig ik 2k fisf
HFA PRI . T MRP3 S 5% A fR R I 259
HMEZE ,MRP3 0] LK 4y 5 5 4 ) 1 3  , MRP3 1] g
2 5 10 VR RE BT T 24 e rr A 222 s Iz AL ) R AR 1) 240 e
i 25 ML . X MRP3 DA Bk 19 70y B S Jite BDL ( bile
duct ligation ) % B, YA RE A /N BT 40 458 2 520G L BF
A= 74 BDL B/ E S P AT 3 A MRP3
3K B B8 5 SR B R AR BIUIR 25 T P4 A i — AR
BEVE [ FRARS RN o 25 BE I SR AR B 40 B 1] B
2 EL A I FEL P2 11 1 % 0 A 37 B, T 0 s 5K
A 308 G HE S 0 P SR AR A RELRR £k, B af 4 T A
MRP3 ik 1, F 24 i P FR 2R 1% IR e HE 0 38) ol v
5 EL A B A A A R R X 4 i 4 7
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UDCA } HiAi74E %) TUDCA Fl Rif J2 I R b3
(ORI AR 2549y , X T2 e B SR A T R REL A
WLl oy 4=, AT R, R 254 o] 5 3 5%
B MRP2 Fl Bsep 235 19 18, B2 00
(EL R A 0254 2 75 TR i T A6 5 MRP3 (19355 ik
D WAT SCHRRIE o PRI AR 5 38 o 1) E 245 95 SR 4
e 4 HepG2 (W) SE 56 , W1 AR A% 37 & FTF FIfsEE
B MRP3 (357 1k, i A ) T T % MRP3 4
FERLH AR Z A IR 259 R RRAE AL

FTF 2 —Fh UL 20 A% 32 44, & A 21 7k
MRZE5W T, SFZEZERARME, EAS
RXRa JE G IR — RA, Thif& DL R X 445 B 7
H LD B 80 T 9 R VR Y . FTF 800
FIFRE RSN WA . 4B/ W UESE , iiE
(Y AHER T LA S FTF 2235 13, 5 MRP3 30 7 L
845 9 485 4, AT MRP3 588, T e i
i, FTF ZR 7] |38 MRP3 fy 3350 HAl B £
TNFo 1 IL-18 &t W] 3% 5 FTF R ik [, M ff
MRP3 (2 ik 39 it o 1 A1) 0 265 4 2 75 ol i i
FTF &35 LR Al MRP3 Rk, H A 58 it
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