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e H) K4 HepG2 40 g 15 37 WL EL - S HF  mangiferin X} 21t 2541 5¢ 45 4 3 multidrug resistance-associate
protein 3 MRP3 FlA%Z Ak Z2 ke X Z 1K pregnane X receptor PXR  CYP7A 3z F45& KT CYP7A promoter-binding
factor CPF kMMM Jiik  JIHSSHE MM HepG2 2008 72 h I 40 MR 4000 RNA BAZE (R RCEE 11 SR 1P i
RT-PCR 1% 1 6% E K ML 2 6 11 MRP3 FIRAZZ Ik PXR CPF 7% 7% 528 LK TI0Z28 75 E AEIAUINR ursode-
oxycholic acid UDCA AbFR¥) HepG2 HIAFE fy BHPEXT R DMSO AbBRAN M A AP X IR &5 2SR ] i 2 013 HepG2
YN R 2 25 MRP3 (1) mRNA  FEEAPEXT IR 3.0 5 P<0.05 FIEEE HEBAPEXT IR E 3.3 £% P <0.05 ik HAE
FHSE T UDCA = FF- Tl i VA2 16 PXR mRNA ACFRIR 1.7 4 P<0.05  ZEFUKTHIFT 3.7 % P <0.01
CPF mRNA KV 2.1 P<0.05 WEVKTIME 4.9 P<0.05 MFL ik ERAMIITALNG HepG2
IR 11 MRP3 (92235 1 AT AE 55 B2 U PXR. CP i HIG

X HFF UDCA MRP3 PXR CPF
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Mangiferin up-regulates expression of membrane protein MRP3 and nuclear recep-

tors PXR and CPF in HepG2 cells
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Abstract Objective  To observe the effect of mangiferin on expressions of multidrug resistance-
associated protein 3 MRP3  nuclear pregnane X receptor PXR  and CYP7A promoter-binding factor
CPF in HepG2 cells. Methods  Total RNA and membrane or nuclear protein were extracted from HepG2
cells 72 h after treated with mangiferin. Expressions of PXR and CPF at transcription and protein levels were
detected by semi-quantitative RT PCR and Western blotting respectively. HepG2 cells treated with ursodeoxy-
cholic acid UDCA and DMSO served as positive and negative controls respectively. Results  Mangiferin
could significantly up-regulate the mRNA and protein expression of MRP3 in HepG2 cells. The mRNA and protein
expression levels of MRP3 were 3-fold and 3. 3-fold higher respectively in positive controls than in negative con-
trols P <0.05 . The effect of mangiferin was stronger than that of UDCA on the expression of MRP3 P <
0.05 . Mangiferin up-regulated the expression levels of PXR and CPF 1.7-fold mRNA of MRP3 3. 7-fold
CPF 2.1-fold and protein of MRP3 4.9-fold respectively in HepG2 cells P <0.05 . Conclusion
Mangiferin can up-regulate the expression of MRP3 in HepG2 cells which may be related with PXR and PXR.
Key words mangiferin ursodeoxycholic acid multidrug resistance-associated protein 3  pregnane X
receptor CYP7A promoter-binding factor
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Zit 2542 &E H 3 multidrug resistance-associate
protein 3 MRP3 iy MRP G J& T ABCC #
FIE Tz A T NGRS RO JHE B E
SFHSL BT MR AN A FE R T MRP3
e AL B FHER AL 43 B IR IO H R 45 &
W, FEEGE R R GSH iR £k LA A - st 4 9 24
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JRPR i iz 8 11 MRP3 HEWA 2 1L 9870 JH 240 L o8 A 2
Vil qnE IR B R 8 ORI 40 g AR
FI T MRP3ERYTARTHARFUE IF T2 10 25 4 40
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B #% Z 1K PXR pregnane X receptor CPF CYP7A
promoter-binding factor ¥ &4 20 i iF AH i 541z &5
MRP3 [y ikl JE# |2 M/EM " FmZ
UDCA ursodeoxycholic acid gt 52 i i #% 32 1 PXR
CPF S5A% 324K E i MRP3 458 JHIR ez Rk L
A A SR I A58 5 LA T B3 s N 1 B e bR
TR P R B R E A KOk R TiRYT
A EMERUE SR AR R TR SRR
D4 AR T BRI I I 2 — B I T B DK
ARWFFE A 2 2 RT-PCR il Western blot 3 R B
WL IRAT XS HepG2 411l [ iz 85 111 MRP3 635 LA
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HepG2 4l A hARHBe_L e 40 M AF 5 fir DEME B35 5L
T GIBCO A w] p5RA7 A iy s BTl rh 25 WS e 4 41 A2y
#) UDCA T Sigma /A ] Trizol &7 T Invitrogen /&) %%
FAN & W T Fermantas 23 7] PCR {5 & 14 T TIANGEN 24
&) MRP3 PXR CPF SH-PTP1 GAPDH #{{£&l§F Santa Cruz
A P e [eG-HRP 1y H Pierce Biotechnology /v
7] BCA & H € =i 7 & F1 Supersingnal West Femto maximum
sensitivity substrate Kit Jlj F* Pierce Biotechnology 7\ %] Rever-
tAid™ First strand ¢cDNA Syntesis Kit lJ T Fermantas /A #] 2 x
Taq PCR MasterMix Iy F KA /A 7] MRP3 PXR CPF GAPDH
1 A T A
1.2 7
L2.1 iz YdEs  HepG2 400 A DMEM ¥4
FRHER10% B 5 /e #37 C & 5% CO, Wifikid: 4
NGEE 85% ~90% Fi4 ik ] EDTA-ffiF 45 1 000 ml 7 EDTA
Na, 0.2 g Tryp-sin 2.5 g NaCl 8 g KCl 0.4 g NaHCO, 0.58 ¢

Dextrose 1 g JHfk L W i 5 4% 105000 52 40 i35 3% 90% L) |
AT Bt & E K E 60% ~80% % LMt Lk
70 pmol/T. FYTERA & DMSO 0. 1%  fiIn A& ML B35 52 5
HepG2 #HMIEE 72 h  pki® PBS PR4iiffl 2 K5 W4k HepG2 4
ML T 50 RNA BB ER | DA R A% AR SR B B2 T 2%
WRE 0. 1% 1) DMSO 4b 3 HepG2 4 il FH 4 XJ M8 20 H
100 pumol/L UCDA % DMSO 0.1% AbHZuy
1.2.2 *f¢ & RT-PCR 2 Trizol 17 158 I 5 $2 B HepG2
AR AY B RNA B 1 pg & RNA $% RevertAid™ First strand
cDNA Syntesis Kit Fermantas il 45 ¥ #% 5 4= i{ cDNA PCR
K18 2 x Taqg PCR MasterMix TIANGEN {iiBi -1/ MRP3 |-
W51%) 5'-GATACGCTCGCCACAGTCC-3" Fii#514y 5'-CAGTT-
GCCGTGATGTGGCTG-3" PXR | {if 51 # 5'-AGAGCGGCAT-
GAAGAAGGAGATG-3" T ¥ 51 ¥ 5'-GAAATGGGAGAAGG-
TAGTGTCAAAGG-3' CPF L W% 5| 4 5'-GCGTGGAGGAAG-
GAATAAGT-3" T UE5|% 5'-GTCAGGTCAGAGGGCATAGC-3’
GAPDH | #5354 5'-ACCACAGTCCATGCCATCAC-3" FiiF5|
¥ 5'-TCCACCACCCTGTTGCTGTA-3" SEUGE K 3 Ik
1.2.3  Western blot £l B CHEY 8 13 14 JreftHugn
ML AR A AZE T BCA I &l e B AW U
HFER S 5 xSDS EREZE kA HLEEATR MRS A&
FIRES 100 C VS PE S min 10 000 x g B5.0> 1 min J5 {4 7]
PERE ORI AW T LA BEE 50 wg sl B EE A
100 wg 435I 12% 5 7. 5% SDS-PAGE EEMCHLIK /325 SR 5
¥ 3 PVDF i Millipore W41 4 6 A 093 —
MHFEBSR T 5% BRYMEREREH 2 h SREIMA—
$HT MRP3 1:1 000 PXR 1:1 600 CPF 1:1 200 4 CH¢HE 1K
TBST Y5 AR ZHT 1:50 000 F=EMEF 1 h TBST
PRI 3 YR A% 10 min - %5 PVDF fi£ 5 Supersingnal West Femto
maximum sensitivity substrate T-ZEJRIFE [N 5 min J5 K53 X
LR ER 3 PXR A CPF Gy Bl i FH ) [F]— PVDF % I
b A W& e Suipped LIS 5 5 5% E A
SH-PTP1 [ RBERRERRG HUIARNEH 5 Western blot Kl Jf LA
WA E NS BB E AR X LS A Quntity-one
UGS TR E B 125 OGS EEE SR 3 IR
1.3 %itgrik

Bl & x5 R R SPSS 10. 0 GEitR - AT ¢ Ktk

2 HR

2.1 FR3FH-F HepG2 I 7% 20 B0 IR 4435 & & MRP3
o9 KA

5 DMSO X} JR41AH L =47 fF MRP3 mRNA 3.0 5 P <
0.05 FIEEHKE 3.3 4% P<0.05 pyFEkmEm e HH
HepG2 4fiJffd MRP3 323k it 5 5 /E A W b 38 T R IH 254 UDCA
Wesern blot K] %2 8L MRP3 %4y Jp 0l &t R [a) 4 3L L 1)
B 4R P R RE S B 15 T HepG2 41 il f8 4% iz 2 A
MRP3 fyik DL 1
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TR I UDCA B A0 F TR 97 MR AR BUAE 1 i
RGP IR PRfE TH LR

Hil MRP3 ik L6 A PRk
MEMBZER S 5HEE O Bk
— MR R ZARRR TERCRA S T 05 s A
IR R E T EE/EN  CPF 22 B R
W Frz-FLE G SR e R AR s 3Rk R
TEZEFL IR IA TR S Py B T IF 5 32 B A48 i3 YR 2K
T L A 32 & CPF BEfEfl MRP3 (1) 1k B & 1
e PXR JEGSLAY R AN RY) IR 2 R PXR 7
fFmE il EAEIESE  EvfEdE CYP3A LR #
ik ZHASRY RS B MRP2 MRP3 °710 1Y
GRMFR  EARMEMITIREE UDCA FIE M1k =
Y- af AE LA IR TUDCA 2 PXR Fil CYP3A4 [y58
R ABEGE 5 R HepG2 #i il 45 2R 3R
B] #%3Z2{k PXR CPF Rk EI N AR kN
¥z Ak PXR CPF xR geth 25 7= R4 LA
MRP3 ik 7F MRP3 FikH & i [FIAS #5324k PXR
CPF Rkt A A BN 530k 8 -10 14 17 4
B EHE—3 (B2 R RS HiE st PXR
CPF ¥ 3ZRiE A2 il MRP3 iy 3R3K8 DL S HL AR dnfay i
= MRP3 [ RIR A 1l — 2058 AR SR 1T
J HepG2 4 i 5 I iR 5% i £ 11 MRP3. [ 3R 3K il T
WA A AR 4 i & sh W 1k 3 A4 F iR A 1R
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