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Effect of alcohol extract of Swertia mussotii Franch on expression of hepatic bile acid

transporter Mrp4 and transcriptional factor Nrf2 in rats

Du Xiaohuang', Chai Jin’, Feng Xinchan®, Zhang Liangjun®, Cheng Ying®, Chen Wensheng’, Fang Yongfei'
('Department of Integrated Chinese and Western Medicine, ’Institute of Gastroenterology, Southwest Hospital, Third
Military Medical University, Chongging, 400038, China)

[ Abstract ]| Objective To investigate the effect of alcohol extract of Swertia mussotii Franch on
regulating hepatic bile acid transporter Mrp4 and transcriptional factor Nrf2. Methods Total 14 SD rats were
randomly divided into 2 groups (n =7): a control group treated with normal saline, and a treatment group
treated with alcohol extract of Swertia mussotii Franch. After treatment for 7 d, liver samples were collected.
The expression levels of bile acid transporters Mrp3 and Mrp4 , transcriptional factor Nrf2 and nuclear receptor
Lrh-1 were measured by immunofluorescence assay, Western blotting and RT-qPCR. Results  Compared
with the control group, the mRNA expression levels of Mrp4, Mrp3, Nrf2 and Lrh-1 in the treatment group
were increased by 2.1 times, 1.7 times, 1.8 times and 1.4 times, respectively, while the protein expression
levels of Mrp4, Mrp3, Nrf2 and Lrh-1 were increased by 2.5 times, 3 times, 2.3 times and 1.3 times,
respectively. Furthermore, there was significant positive correlation between the Mrp4 mRNA expression and
the Nrf2 mRNA expression in the treatment group. Conclusion The alcohol extract of Swertia mussotii
Franch promotes hepatic bile acid transporter Mrp4 expression in rats, which may be mediated by

transcriptional factor Nrf2.
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b FREL e S SO T i s ) S AE AT & B
JHFARPRLIEE 153 A 45 — R 5 IH R e i AH G 1Y 2 iy iz
B RGE, 47 T A IR ER (E 5 AU HE W D Be
XL 37 4 H E 435 MRPs, OATPs, NTCP ., BSEP
A0TSR A T S SR I A P BRI
L iR P A 3 38 B 9 B8 3R P IE T R FRL Dubin-
Johnson ZE-GAE 25 W1 403 45 45, 7™ i e 5 N 28 A fit
JE o SR BRATERELPE BE Y YR B AT SR IR AR A, 4 K
ZRUBHH R IG RIG YT B Z A 325, NIva g2
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JIEL R, XU A B R0 SR I BE SR T,
K 0t 015 585824, th 2T S 245 45 (U R
Sy U8RI AT R 1L G R 25, (B AT
B IR AR A B A 53 5 AL O ok 5 1S [ P A1 ) A7 ) B
P, N AR AT A 5E ., Z2 2T 25AH5C 3 (multidrug
resistance-associated protein 3, Mrp3) il Mrp4 ¥ k{7 F
JHT- 0 4 L A (8 RE T iR i 1 o FRAT ] B2 [ S el £y
BT SATE S 92 50 F0AARAR A 5 % 8L, Mrp3  Mrpd 43
FAERRTH IR A X OR3P 4R ML AR 3] 1 OCHEEH] . 7R
THIRFR Y K B AY A RH 1 298 K2 Dubin-Johnson Z54
fEE B FPIELH S WA T, 1% B0 T MRP3/Mrp3 £ 1
AR 0 T Mirpd JRE DR A4 R BRUBE VIR B Y
RS v O SHC P 0 52 32 ) d ™ o 7 B AU U
TRABUBTRI L 2 TR AT R0 S 56 45 R M 7 BB 4R
R B IARGR S 7 1 20T LA )5 &, ZEAT ST,
FRATDT N P A S AT 3R 2 T AR 4 1 PR B
B @3t RT-qPCR ., Western blot 46 1 A 55U HT 1 48 it i
FEE 2R 11 Meph Mrp3 K HI XK % A mRNA F17E 14
IR B ZRIBAEA , I8 1o B 8 ' S A 240 i K F- B
T Mrp3 \Mrpd HYZASAk , BT A0 3 1|06 53 2 SR 7
JEHIARRAY 235~ BLH , Al RYA 7 BE T R AR S 7 1
LRI AP L L G B 2 T

1 #R5FE

1.1 244
14 FUfErE SD KER,6 ~7 JlS AR & 200 ~220 ¢,
W) 5 =22 R K2 R IE B B i A MR 5 I S 56 3

Huts o JPYRE A S EEER Y h 3 PR T rh 25 i 5 T B At
K T5% LTS WHRE A W E N 50% , 11
B FH 2K T 0 A2 BRER K %5 % . RIPA Lysis Buffer It H
Sigma 7\ ] 5 2 [ iU A1 50 R il U0 71 57U W A Roche
/NE] BCA A & 81 7 & . Supersingnal West Femto
sensitivity ~substrate Kit [ H Pierce
Biotechnology /\ ] ; TRIzol g H Invitrogen /A ] ; 100 55 5%
A& R FAREM I 1 Fermentus 24 7] ; PCR X7 &
W B TaKaRa 2\ #] ; Mrp3 . Mrp4  Nef2 | Lrh-1 HTi& g H
Abcam 2\ 7] ; GAPDH 14 5 Epitomics /\ 7] ; e N
BB 2E A [ Pierce A F], S8 AR P
A g PR A B A PR m] it

1.2 Fi%

1201 KEUBEAY Y 7 Je b 2R 14 H A TP
SD KB, WK Jo 7 Se gl HIZ A B i 55 1 J . ffi ]
e bRZE K, o 2 A, BRSSOk 12 ] i)
T S8k OIE F X 410, 9% 1y A BEER
IKIELLHEML T d, BRI QNP S i s )|
PO SF SRR 100 me/kg % T 0. 9% [ EFRER K | 1%
SEMEME T d,BER 1R T d R ARFER R, oA I3
AL EREAS, - 80 CLAAE, 45 H

1.2.2 SEsdtR B BEREE 2V OCT fu sl
JEHIVER 6 ~8 pm KD Ao vK ISR [ %E 30 min,
PBS %k 3 ¥, 0. 4% Triton X-100/0. 01 mol/L PBS &
7130 min, PBS ¥y 3 W, ALl 3 1 3 EF A 30 min,
PBS VS, A Mrp3 1: 100 Mrp4 1: 150 Hifk gy fr,
4 CiI. JamA FITC bRic i A0 X5 W By 2856 — 4,
37 C W#F 60 min, H A I E A JE Bk o

1.2.3 SR Z:RASCHR [ 13 ] el 1 v
FRBOR BUI IS 11, BCA YA TR e 2, 4T 5% 1)
WARIE A 10% 1173 B5 JKE SDS-PAGE Hiyk , AL FAE &
80 pg MR, WAL 60 V HLIK 1 h, 43 fi 100 V
HLUK 2 b, F IR 5 80 min, % 5% IEAE W43 ) TBST
FIREA 2 h, in—Ho(Mrp4 1: 1 000, Mrp3 1: 1 000, Nrf2
1:2 500, GAPDH 1:50 000) ,4 °Ci & 7, ] TBST
Yek—¥rE MA RN B — 4t (1: 50 000) , iR H
1 h, ECLfb2Ek0t, BRI RGN .

1.2.4 RT-qPCR  Z:MHSCHR[ 14 ] H38 19 7k 42
JHWEZE 24 RNA, Off Hoafi 5 5 oy ¢DNA 5 i 47 RT-
qPCR ¥4, PCR WK F :25 pL AR FR b F0 i
519451 pL (10 wmol/L) kg ¢cDNA 1 pg.2 x Tag
polymerase 12.5 pL.ddH,0 9.5 uL, &2 55 14:94 C

maximum
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5 min,94 °C 30 s.55 C 30 s.72 °C 2 min 30 ME#R,
72 °C 10 min, FIYFHIAIE 1,

&1 PCRI|YFIEKE

KEEE 519 J#51(5'—3") K (bp)
Mip3  Fi#f  CGGCGACACAGACTAAAGAGACT 139
T  GCATACAGGAGGCAGATAAACAGC
Mip4  Fi#f  AGAAGCCGCTGCCCTCACTG 296
T AATGCCTTCGGAACGGACTTGAC
Nif2 [ CTTTTGGCGAGACATTCCC 151
Fi¥ GACTGGGCTCTCGATGTGAC
Lth-l [ ATGGGAAGGAAGGGACAATC 166
Ti¥  CAAACCTGAAGGGAACGGAGGC
GAPDH  Fiji# ACAGCAACAGGGTGGTGGAC 252

T TTTGAGGGTGCAGAGAACTT

1.3 %itF 7k
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IR, TR TORER I & £ 5 FR
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FERR K, I PY % o S840 Mrp4  Mrp3 ik 7R 14 5,
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REFE BAGIE L (E 2) . AW 5 s
PICR N, 45 5 K B )1 VG B o S I 4 4y A AR A
Mrp4 Mrp3 fy3RIAH o T IER X A (K 3) . KL
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A: Western blot #m| 2 ;B. ¥ T F 5oL R
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[E 2 Western blot #ill )| 7 %% 7 SEEZ 4R 4 B IE & K R
J& Mrpd4 Mrp3 EHKFHRIE
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1EH %] IR VAR 2 32

-
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3 &, % sk 7 Mrp3 Mrp4 £k
B3 GBI SRR Y R M AT 4 A R AR
¥iZE®H Mrpd Mrp3 BJ5RiE  ( x400)

2.2 NEREF EERY LAETRKAHETET N2,
%Ak Leh-1 9 & ik

RT-qPCR Al 45 5% 875« 5 1E 5 % IR AR LE, 1

VAR A SIS M) 2H Nef2 B Leh-1 3658 W35 10 i, Horh

Nrf2 FERHE G 1.8 47, Leh-1 A @ 1.4 f5 (K 4);

(], 25 P A28 B S 361 52 - 7R 2 K, 5 IR R4

HEEH AR L, PSR 2 S B S W) 20 Nef2 GRS 2. 3 4%,
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Lrh-1 Nif2
a:P<0.05, 55 5% 2 M40 1hdk
4 RT-qPCR &I FAEFEERYHMEEXRE
Lrh-1 Nrf2 ) mRNA 7k EFRix

TE X2
1 2

3 4 5 1 2 3 4 5

- v g" ¥ T W
Lrh-1— ' t .' “ ¥ «—59%10°
~ez— [ M. <100x10°

GAPDH (e i <36 | 0’

NP 2220

L RG RO b
= IR SR

30r
25
20F
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LAV POE Sy i

1.0r
05F
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A: Western blot ¥ 2 ;B ¥ 2 T o & R

0.05,b:P <0.01,k5 % s g 20 b4

5 Western blot &)1 79 3& oF X ERIR M R IEE KR

/5 Lrh-1 Nrf2 E QK FHIRIE
2.3 N ERF R ER MR EF KR Nrf2 & R
5 Mrp4 ik 6948 X 57
TR KF I8 /& mRNA 7KOF, )1 5 % 2 52 B

P11 0 B 4 P 5 % T IE Y R e i R ) Mirp4
Mrp3 #%5Z 44 Lrh-1 5 Rl Nef2 , ffi HERIA I & . &2
LANERNA S BT S B 1 P48 28 SR B 4 0 03 N2 38
IR Mrpd FERBEE R IEATE (P =0.694, P =0.019),
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JIELH A BRI 22 o e 5 S 1 B L I PR £ A A

B SEAT A T EhRE R B G
= AR 25, E— N FIG RIS 2] Z AR Y
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FXR (14384 3h 771 i b I A58 B B, Rk, F-3R36 97
R IR BR B R 2 1 BRI DR BR R A R A R, 1TV
B SRR E G Y, AR A K TR 3 800 ~
5000 m [ FEHLIX, 45 A2, HA T FIIRGR
2K eGSR R I 40 AR L AR A TR R
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HoF AR . S B R oA e I B 2
O PEORMR Y2 A T2 B
T 5k JHEG AR 52, (15 3 245 BHAIL 6 3R 5 &2
Z%o BT, I R H A ARIR 8 7 /9 4 FALE I R T
RO AR ICRE A M R 1 TR IR BRI 25, (A
U, WFSR N PO 2 SR 7 B IR AR 4 ML 5
BT LA FRATTE S R R Y A T AT, TR B K
SRR AR B S AL [5] E h E—
AT AR A3, SR I B — A R IR T BRI
R 25 A AR AR Bl

Hr, XTI R L B R AR 2, 46K
HRAIFTEIN < 240 0 2 T E 9 R e 3 2 1 9 Sl 3R
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B E 2T 40 M A e i Y JB T MRPs SR, AN
At ATP (A MLBH B+ F iz ik, 5 Mrp3 FHAL, 76 1H
THRFRET Mrpd 23809 L 8% VE 2 I 40 i %) BH 2 14
RE JARR R M B B, AR T4 B S A2 0T
(L i S S A 2 I ol 177 N 1
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HIFAEE LT 5T, K& B : A IEFE mRNA K8 &
B UK, 1 PO e B B R R R U, L4
[l Mrp4  Mrp3 J¢ %% 55 Rl Nif2 %Az 1k Lrh-1 ik
AR, St e MR LA o3 #r A B, B S R Nif2 i 3k
IS MR 5 1 Mrpd R B OIEAROC, i,
AR N VGFE SR RE A 38 1 7 55 R Nief2 3
PN PR A2 2 11 Mrpd DT X I 7= A= 52 . A
R e SERFFE N PO A S N R AR B (VR Ay g B8
LA [ Bt X PR3P pH A% 4 B 24 1 B 3 TR P AL
i DTk
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