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Correlation of transcriptional factors NR5SA2 and SP1, bile acids transporter MRP3

with liver injury in human obstructive cholestasis

He Xiaochong', Chai Jin®, He Yu’, Wang Huaizhi’, Chen Wensheng’ (' Department of Nursing Management, School of Nurs-
ing, *Institute of Gastroenterology,’ Institute of Hepatobiliary Surgery, Southwest Hospital, Third Military Medical University, Chongging,
400038, China)

[ Abstract | Objective To determine the expression of transcriptional factors liver receptor homolog
1 (NR5A2) and specificity protein 1 (SP1) in obstructive cholestasis, explore their expression levels with that
of multidrug resistance-associated protein 3 (MRP3) , and investigate the role of MRP3 in liver injury from the
accumulation of toxic bile acids under cholestatic condition. Methods Live tissue samples from 15 patients
with identified obstructive cholestasis and 15 control patients excluded liver diseases were collected. The
expression of NRSA2 and SP1 was detected with RT-PCR and immunofluorescence staining. The correlation of
the expression of MRP3 mRNA with the levels of NRSA2 and SP1, and with serum levels of ALT and AST were
analyzed by liner regression. The correlation of the expression level of MRP3 protein and hepatic necrosis in
human cholestasis ( HE staining) was also studied. Results The expression levels of NRSA2 and SP1 were
extremely increased in human cholestatic tissues, compared with normal controls (3. 7-fold, P <0.01, and

3.2-flod, P <0.01, respectively). NR5A2 and SP1 were predominately expressed in the nucleus of cholestatic
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hepatocytes but not in that of normal controls. There was a significantly positive correlation of the expression
levels of NRSA2 and SPI proteins with hepatic MRP3 mRNA level in cholestatic tissues (> =0.47, P <0. 05,

and r* =0.51, P <0.01, respectively). HE staining also indicated that hepatic necrosis was more severe in the

tissue samples with elevated expression of MRP3 protein under cholestatic condition. There was a markedly

negative correlation between MRP3 protein expression and serum ALT and AST levels (+* =0.52, P <0.01, and

r" =0.39, P <0.05). Conclusion Hepatic NRSA2 and SP1 are upregulated in the liver tissue under cholestatic

condition, which are positively correlated with the expression of MRP3. Meanwhile, the elevated MRP3 expres-

sion may alleviate the liver injury caused by the accumulation of toxic bile acids under cholestatic condition.
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Z it 2540 ¢ 2 1 3 (multidrug resistance-associated
protein 3, MRP3) J& T ABC #8 ZZJ% (adenosine triphos-
phate-binding cassette transporter superfamily, ABC su-
perfamily) , J* 32 7341 T N 16 145 2 Sl 4 1 BT L B
JIE RE#E il B RS A8 B R S RO B A A,
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sk Al F NR5A2 (liver receptor homolog 1/cytochrome
P450 7A promoter-binding factor, LRH-1/CPF/NR5A2)
Fili A (1 SP1 ( stimulatory protein 1) GE#% | % iH iz
Wiz BRI MRP3 361" 5 i 2 A B R
THRBUFIE NRSA2SP1 W R 2 515 MRP3 3%
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cDNAG A 139 55 S8 57) &) F MBI A 7] ,2 x Tag PCR master
mix I FFAR/N 5], NRSA2/LRH-1 SP1 .GAPDH &|#)F ¥ /k
T/ #] 4, NRSA2/LRH-1 Hi 441 32 F Abcam 23 ], SP1 #i
& APt BN BB AR SEOE —Hi I A Stanta Cruz 23 7]

1.2 Fik
121 REREROEEEERNY % Trizol 15 B 45 $2 BUE
O MR ANBH ZEPE AR (n = 15) JFZHZLE RNA, 70000t

JE 3+ (Bio-Rad 23] ) 1 F A AR M St R Fi K 40 Sl 00 ok 6
alifl, BU1 pg B RNA #% RevertAid first-strand ¢cDNA synthe-
sis Kit 38057 & 100 W 45 47300 7% 5, #4 3K 15 09 cDNA M 5L TR T
—20 CARAFEH T26 € & PCR I, 25 & PCR %18 2 x
Tag PCR master mix $EAE UL A5 AT, F 2% B S HE 10 i Uk
5385 PCR 724y, 55 Jo FHBE B 13018 A ( Bio-Rad 23 W) ) W% F 40
R4, GAPDH [ 35| #:5 -ACCACAGTCCATGCCATCAC-3',
B 4 : 5'-TCCACCACCCTGTTGCTGTA-3' | A B /1N 452 bp,
NR5A2 [ 35| :5'-GCCTGGAGGAAGGAATAAGT-3' | F i 8|
Y. 5'-GTCAGGTCAGAGGGCATAGC-3", F Bt K /N 141 bp;
MRP3 . SP1 5|#) W22 SCHK [ 8], MRP3 i 5]4):5"-AAAAG-
CAGACGGCACGACA-3', F il 5| #: 5'-GCAGGCACTGATGAG-
GAAGC-3', A Bt K /N 158 bp; SP1 |- ## 5| ¥ : 5'-GCCGCTC-
CCAACTTACAGAA-3', T i 8| #: 5'-CCCATCAACGGTCTG-
GAACT-3", FrB& &/ 102 bp, Quantity-one L 43 #1454 Il %€
H s B, Sz bEE 3R,
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1 HRMIFHIGEKER
AT Py iEan FEMRLT R [ AR LT 2% SRR ALT AST
415 n (B/4%)
(%) (pmol/L) (pmol/L) (pwmol/L) (pmol/L) (1U/L) (IU/L)
Xof BB ZH. 15 15(9/6) 51 +10 13.5+1.4 4.6+1.5 8.9+4.2 3.7+2.8 27.3+11.0 25.7 +8.1
BHEEMENRTHRFRZ 15 15(5/10) 50 +11 197.2 £151.1% 108.9 £99.02 88.3 £69. 6" 77.9 +68.5%  208.4 +277.6> 229.3 £318.5"

a: P<0.01, b: P<0.05,5 B bix
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NR5A2 2 (133K SP1 R ik o
. — & 7 BREAGEIE MRP3 ik 552 354% ALT(A) |
B4 HRETF NRSA2(A) SPI(B) BARLSERAERS B7 RERMEEXE MRPS R4S 0REHERALT(A)
. . AST(B) t )
MRP3 mRNA % i K25 44 B I3 43 47 (B) MILEHEEA 47
3 e

2.3 Jemg#iE %G MRP3 &k LR AT IS4G

TERRHRFRIE BL T MRP3 235 BRI 250w (HRAA 1
—E AR S (K] S) T BT AR B0 T IFRE IR SE 1
TOLRAFTEZE S . XTI AEZH 81T Western blot FI HE Zt ()5
S B, MRP3 3 1 Ry 2 1 9 R 7 308 ARURF IUE 48 13 155 B0 22 B T
MRP3 2 IAAR HAR A AR 8 BREFHE (P 6) o 3k 15 IR 392
U BL T , MRP3 2 3K 119 ;1% AT B 55 RELTH 308 AR MU 452 £ %%
DI

GAPDH— «36x10°

«169x10°

MRP3—

1 ~4. 345 ~9, e it ARl
E5 Western blot # il fFAE BT A LA fEFS 4Lz E H MRP3 EHIIRIE

XoFJHFWE MRP3 25 (4 2 35 2 5 B Z8 P RV F IR B R 2 o R g
FEREA5 005 04 i 35 36 4% ALT AST 7K b 47 46 0 [l 1A e 1122 4y
Mr, G5 90, PR FEME AN Y AR R 3 o, IV 2248 Bk ALT 7K 7
S FE MRP3 (1A B 5 B 3% 6 (# =0.52, P<0.01,
FETA) . G244 AST 5 F A MRP3 2 (4 33k i 5L @
A (r* =0.39, P<0.05, /" 7B) ., i WI7E A BH ZE4E AE
FURZS T FIE MRP3 1) i 2635 7 REELAT Wl TR0 405 (0

A:stRE4E ;B MRP3 S Ak feitid il T @ RIRT X 3 C. MRP3 ARs & A fe it it Aran 1 AT 4 I3 28 R 3%,

MRP3 J& T MRPs &%, J& —Fh & 45 ATP 45 44
(R IR e ia 851, LU IR (45 B IR K R RY, T
Hpay/a i o 1 2 1)) U 7Y s I = N ol o
SRR Ak A IO L AR I E, IR R % 12 2 1 MRP3
T ST AR AR 200 B P 5 R 8, AR LIRS TN ISR i
BANFRIR MR R BURAS N &Rk, gl o2 O
JFRERG B R EE FRATATII B R, R s R
[ MRP3 7 A\ BH ZE 04 IR BT IIE 2 35 o 3 1 g, O
Fik BRI HE S NRSA2 Ml SP1 () ki LA
S8 o ARSI B SEIE I NRSA2 TSP £E A
RH ZEPE AR IR U IE v 2238 B, SRS Geit e i H R
ik B MRP3 JER R Z B SC R, LAt —2 R
AHEVHAFUR MRP3 23k F R THLH .

AMHFEE i PCR 255 W], NRSA2 il SP1 mRNA
FERRTIRFUIE o B 3 n . B e o a4 R R B,
5% HRA e, NRSA2 il SP1 & P76 IR IR FR N4 i
P R, UERH A BH ZEHE IRV IR FL T, NRSA2 Al
SP1 ik W IN 3% STA TR 78 45 B — 8,
9T AR IR AR A S NRSA2 F1 SP1 235 |1
S5 E AR PR % 32 25 11 MRP3 mRNA 23k % V) HH
XK AR A A G207 1 0 BT E NRSA2 5%,

6 HE FENREAMFEFAMRIENREEWL (x200)
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SP1 # H 5 H R % 12 8 1 MRP3 mRNA 2 [i] (4 4 5%
PEo G5, 7 B B IR LR A o, AN
NR5A2 £ 5 HMR iz 8 11 MRP3 mRNASLIA & g 2
IEAH G, 0 H SPL 8 1 78 5 I R ¥% 12 & 11 MRP3
mRNAZKI R IEAHSG, X Sege oM et R UL, 7ERH
FEPENRTHAFUIRZS T, FFIE NRSA2 H1 SP1 AL P 4 | 34
AIREE IR 12 85 11 MRP3 mRNA fY3R1A5, IS
SER Y NBHZEPENR IR MRP3 5k B R 9 737 HL
MRt T —E A B . B sh ) S8R s A i K F
FOBTFE 3BT , A% 2 1R 2 19 PXR ( pregnane X receptor) |
CAR ( constitutiveactive/androstane  receptor ) , Nrf2
(nuclear factor-like 2 ) 251 LA & MRP3 X [X &3k
FFE RO (B R SR 7 3 T B ZE VI
IRy e E— 2D A5

YRR, R IR IR BUIRAS T, MRP3 1
R ARIRPEE A JE LR A 3 A RO E TR
T SORE AL, T i LA R P 40 A A R
B2, I8 SR NSRRI R h i e = AH OGRS
P, FAT TR Lt [l A 58 127 5 125 73 B BHL 2 1R IH 7
IR AT MRP3 2 [ 4 2 3k 5 SOy I A 095 174
M2 EEAE AR ALT  AST Z [ J& 5 HA M G 45
REW AR IR BRAETT , FPIE MRP3 2 1 3R ik 4t
AMEE IME R bR ALT KFAAAE 2 25 (A, T HA 5
AST JKPAALE B35 OROC, e E 2, ZE TR B S
BT MRP3 335 bl vy , ) if 7 2 3 46 AR ALT
AST JKPBAIG, BIVIF RS i Fe BBz o [R]In , 4y 2H 21
o S 25 R W UE W], 76 B 28 PR BT IR BUIREE T
MRP3 L3k i 5 AR AL FR B DIAH oG . DA B4 2R
U, BELZE M B VIR BURAS TR IE MRP3 1 /55 &35 7]
AEELAT Wl T 3 1) T, HCATL AR T B S T 400 i
JEEMIEE MRP3 5 1 09 i 254 F) R AU 40 i
PIRRER Y IR IR HE I 28 1LV, f J 8 e 5 R I 2 4
A, LA/ s B T R AE I 4 L P A RRUERE DT 328 81 ik
BRFER G R ER Y

S, BTy Se g 1R W], NBHZEPER TR
JIFE NRSA2 Fl SP1 Rk B Z W, g2 5 1
MRP3 K& LA i) R M I 4a . [N 3d & 3L, MRP3 (1 15y
FIK 5 R A0 MO IR SERE B AF A (A G, UL B MRP3 (555
K T RETERH ZE RN IR AR SR T B R T 5 £ 114
YERT, 32 LS i PRGBS BB IR B s 4 4 138 v
SRR E AR,
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