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[FZE] B BHEEZIRRERE X Z (FXR) 762 R IH B4 K USR58 SR R I T 1
fEM. Ak 4% 90 2 Sprague-Dawley B4R BRBHL N by 1E 7 % IRAL, AL AR B R TI4l, fdl 30 H, #4
TIHMKEZTHEL T o - SHETRZENE (ANIT) 50 me/kg —IRFEE , Ay R BISADT TR Shrim), F %
X RRALZE TSR BUMIIMES A0 KR T 4L B FrEBEAE S 4 d S iE4E H 457 20 mg/ke kﬁ%(ﬁ%,
HEFKAKRADNTERT 24, 48, 72 h At HIRILLFIE H6 RRLLLS T35 A RUR H 47 4 AR A TR
ST EE I PCR A T AFZH 21 FXR mRNA Fik 84k 4 A s A b 7 B ASCR: I ot v s In 1 3% (TB) H
FEIRLTER (DB) | WRARRARELERN (ALT) KIHTFER (TBA) /K-, S8R SRS S L, BRI
AU FXR mRNA R EKEHETIERXTIRAL (359 P<0.05) , KER T H4IFAHL P FXR mRNA i'%uk%ﬁm
FAAIA (35 P<0.05) 5 FIRIZE K FUATE ALT. TB. DB. TBA K75 AR S 45 I A) i 500k R 2H 35 s (1
P<0.05) , TiKEZTHAKEING ALT, TB. DB, TBA /KEHARIH M) i F AR (¥ P<0.05) . &it K
R 0] i A ANIT i S0 I IR A 48 KBS B TB. DB. ALT. TBA /K-, HAEFMLEI T eSS FXR
FIRA K. [ hELRILRIZE, 2014, 16 (4) : 424-429]
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Effect of emodin on expression of farnesoid X receptor in rats with acute cholestatic
hepatitis

DING Yan, XU Fang, XIONG Xiao-Li, LI Hua-Rong. Department of Internal Medicine, Wuhan Children’s Hospital,
Wuhan 430016, China (Email: dingy129@sina.com)

Abstract: Objective  To investigate the expression of farnesoid X receptor (FXR) and the effect of emodin
on FXR expression in a rat model of acute cholestatic hepatitis. Methods  Ninety adult Sprague-Dawley rats were
randomly divided into normal control, model, and emodin groups (n=30 each). The model and emodin groups were given
alpha-naphthylisothiocyanate (ANIT) 50 mg/kg by gavage to establish an animal model of cholestatic hepatitis, while the
normal control group was given an equal volume of sesame oil. The emodin group was given emodin by gavage every
day from 4 days before the model was prepared until the time of sacrifice, while the model and normal control groups
were given an equal volume of sodium carboxymethyl cellulose solution. At 24, 48 and 72 hours after the model was
prepared, serum level of total bilirubin (TB), direct bilirubin (DB), alanine aminotransferase (ALT), and total bile acids
(TBA) were measured by Aeroset automatic biochemical analyzer, and the mRNA expression of FXR in the liver tissue
was measured by real-time PCR. Results At all time points FXR mRNA expression in the model group decreased, but
serum levels of TB, DB, ALT and TBA increased significantly compared with the normal control group (P<0.05). The
emodin group had significantly higher mRNA expression of FXR and significantly lower serum levels of TB, DB, ALT,
and TBA compared with the model group (P<0.05). Conclusions Emodin can significantly reduce serum levels of TB,
DB, ALT, and TBA in rats with ANIT-induced cholestatic hepatitis, probably by promoting FXR expression.

[Chin J Contemp Pediatr, 2014, 16(4): 424-429]
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B IR I T A ORI R s i f:, AT
H M2 A S IE A R 8 RE T 4 Db R S IE 3
FELWTIT ke, Hegh 2R ] S BUIB IR S5 35 VE W BT i
B, SRR G AR R R A 1, L
AR BT BE R o3 i RE RN i 55 05 TG
FEmYI P RS CAEHA L) BIRRELIR
THIR AR SR S LTS R Y 3 2 A 2 2 LT
RLZAAE (infantile hepatitis syndrome, THS ) , A
Ry FE AT A RBOR T W] R N BT AL, B
R Eh RE R W B8 Il R AE T, ™ E R 22 )L
(1 A A7 AL 2 U A B E AT PR IRy R
THIATRA #2545 BB 24 UIHR (UDCA ) FlEZ
FUER, HHIRFTFRH AR " h RN
TR ARG A IBTT AR . e R (6- BT -1,3.8-
SORBETER ) SR T R Y 3 A AR,
BATRRAPAE I AR | PORTRE . 0T L ey
et 8 miish . Prafe. WER A HEE . BEERME
WAL RO CIESS R R EA TR
JT o - S FRZ5ME (alpha-naphthylisothiocyanate,
ANIT )i 1 S NI IR B R

UEIIOFTE I, AR JE I X B2 AR farnesoid
X receptor, FXR ) J& 0B H0R 1y, H
BB IR IR IR B G 1 ™, FXR %)
MBI RR &I e iz, DLRIFEF 4RI IE )
DI VER . ANIT 385 K0 i A ) A 2
I BRI 2577 2O 5 BT A B TR AR B AR AR
FI AT A 1 B2 A SR 1 5 94 AR 28 i 58 3 P i 7
2y M ARBFSE SR ANIT 7 2 eI iH T 48
AIBPAsR, JF LA Sh I 5T FXR 7RI H R
RT3k e R B R 1T HVEH]
1 #EEE %
1.1 LW RS HE
{3 T 4 3 7t 9% Sprague-Dawley (SD) K B
90 H, 1k#E 200x20g, Fl 618, My AEH
BHE R AR B R 2 B S g s b o R sh Wy BEsL
G3E R R IR . BBV RIR B R TP, &4
ARG A5 AN [ T FiUf (8] 738y 24 48, 72h =
AN, BT 10 HOREL, SR, priiEdn
BHRSR, Aok, fHHEE 25 £2°C, EIHRSE
BRI S eI IR TR 3 d,

1.2 Y. KF5EE
KEFEN (4 >98%, L5 : 26110401 ) 1
T VLS5 RARUS IR PR F], ANIT g T3 [
Sigma Nl o TRIzol IR H £ H Invitrogen NI
SYBRGreen 1 2 GHL R F DA 5 A 0 38 AR A
A}, W SR RNA S5 B H A Toyobo 2%
Al o IIARZE M H I E Sigma A A, LY To/K L
. R A PR A [ E 2
L2 A BR A F] . PCR AXCH FE[E Stratagene
TEERE B PCR X ( Mx3000P ) . I AAHLTZE (TB ) |
HIEMLZER (DB) . WRARALE S (ALT)
FAAEE (TBA ) A EEHEES ( Abbott ) Aeroset
4 H S A ARSI
1.3 ZHECH
KBy R WP L 21 4 E AT A% 0.4% 1) B
VR, ANIT FHIRRIHIC A 1% B, 34T I FHATRC ] ,
RIS
1.4 HBAHE
RERTHHL T REK 20 mg/(kg-d) #EH ,
KERFNESH k" 2GR0, BRI IE 5

X B2 1 25 S AR BUR B S 27 A KNI W S
VA L2525 05 ik S: 4 d,
1.5 EEFAE

R IE B0 B A, oAt 2 1B T 92 A 5 5

T A Sk " AT 19%ANIT BRI 50 me/kg —
WHEH, HEETE 120 Brfa szt e A gk,
DLARAIE T 25 ) 70 0 35 S M i, T % A )
HETERBRRIMHE S . &8 4~6 h [T KER T
RS T RIER 20 mg/(kg - d) HEE , FERIZHFIIE
"G FR L WU ATS 26 7 S AR B HH L 4 4 28 i T e
B, HEEHG 24, 48, 72 h AIEAIRN 3
1.6 BEitSIREIRARE

F KL 6% KA A 250 me/ke B8 151
FRIWS, BZ5 s IE, e b IREAE, 4540
PR, FEMRSAE RSy — v BYIa, HiALI
e CHEEZEESIR) , 510 1 h I3, THEIFIk
£ 1mL, 4B EDIIK, fH 2 mL 3k & L&
N, 4000 r/min &L 10 min, W4 L, -20°C
UKAE AR il 5 BRSP4, AR HEER K
ok, SEREA A PR R R o B R R
(] — BB T 4 % 258 FH SR & 22 48 h, i
KIgE AR A,
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1.7 FEFKRE

B4 9% 225 WS 81 8 (A SR8, s BT
PR ABEEYE . 4 pum ESY L AR - D
21 (HE) Yefa, A KRR 6 5K U) R BAH, Wi
5 N WE AT U EAR AL
1.8 ELHUWHEE PCR #&MAFHL FXR mRNA
Fix

K F TRIzol $£ U 2H 21 &L RNA, LA &L RNA
AR, WL SRR cDNA, i SR A J1RUEE DNA
255 Y4B SYBR green 1 7E Mx3000P #5248 i 47
S 3¢ 6 5E B PCR. FXR 31 ¥1)% %1 (149bp ) -
k9§ 5'-GAGAGATGGGAATGTTGGCTG-3',
T #%: 5'-CTTGGTCGTGGAGGTCACTT-3';
B-actin 5| ¥ F % (237bp) . L i
5-TCCTCCCTGGAGAAGAGCTA-3', T Jif:
5'-TCAGGAGGAGCAATGATCTTG-3', ¥ 34 4 1
95°CAE M 30s, 62CiR k 40s, 72°CHEAH 30 s,
85 CHIEM 8 s, T MEIAE 85 CHIRMZE N5,
I 38~40 NMEI . YIS T, B SE E i RT-
PCR /W) 68°CL2 M H A i HR 2 95°C, TRJE
BT 0.2CIEE—IRYOGIH, BPULAEME 1 s,
X} PCR G 7= 2 12 Jei 43 6 10 F5 s R et 2k
FXR mRNA FiAAKF-LIHY B -actin MYAHXT A 5
HeI T,
1.9 Sit=EHH

K HH SPSS 17.0 Sei R AR 5 - 7 40 124 4
B, TGRS + FRiERE (32s) TR, £
ZH (8] Lb 32K FH one-way ANOVA 38T, 754 2554
PRV 0 3E— 2 5R FH SNK-g #3644 18] 93 93 L4t
P<0.05 hESAGITFE L.

2 #R

21 BHRREFBRESKFARNRARZER
IEH A AR BRAE T, BRFIA I,
ROGE5E, FHSERELEEH, SRR3R
If LR A 5 BT R Bk =05 01, BA
WAL RIDEHE, Wsh Kb, IREEH,
HPAHZUR L0 R b, # Wt (51,
24 h B BRI 0 D, 48 h B AR R KT, 72 h

WHRRYT TR, A T IS, BHEY ki
B, #a Wi KRR T HA R RIE)
K YR B B, R AR AR TR
JF A 288 0 254 8 /0, 48 h I A 53k Y,
B IR
22 FHAALREBRESERN

IEH X BRZHAE 24, 48, 72 h B [E] 5 AL 2L
/NS5 kg ek, A0 R HESHE 55, IR iR
N5, Yefadhsy, RS bR AR, R ILH
PERLANAIR T . R K R AR 24 h P2
IR o el A A N 2 078 7 N 11
ZKAEVERN P B AEARYE, LA XA I 7 20 i B
JiK, T UL & A REAE I R 20 A R B R B X, T
U BH S p R A R s 48 h ARfL B L, T
YA A APAK, BEIEHAS, FFARMIRE R N —EL,
BN, A MURH s, T4 500k
RIRIE X, A A, R 1 R 4 A=
B, IR, I N AT LR S SR BRI 75 40 i,
T AR L R 2 N R IE NG P DL IR T B, IR
R AT KR R A0 IR, A SR L AL
ARIRFE X 2 J5 BT RE S T8 A 40 A5 72 b B LA
AR, EATE AT LR AE L R AT
o K2R T A AE 45 R ) A 2 20 B i A 3
SRR AT I ek A, e 20 B IR T A s
LI 1,
2.3 FJAMBELIEIRKTLLE

TR T IS A% B IR, AR R 2 K R i v
ALT, TB, DB, TBA /K5 X} Be 41 2 @ 35 3% i
(¥ P<0.05) , K#EZR T A KB MF ALT,
TB. DB. TBA 7K - 34 %5 185 704 20 4 25 B I (3
P<0.05) 5 B 72 h TB /K48, KR T AR
A B ALT. TB. DB, TBA /KA X1 B
4 (# P<0.05) . W3k 1~3,
2.4 RAFFHLZ FXR mRNA kKFE

TR T IS A BT, AR A R RO 4
21 FXR mRNA 7K - 55 %F B8 41 2 3% R AIK (1
P<0.05) , KERTHAHKFMHAHZH FXR mRNA
IKFHAERIZE & Tt (34 P<0.05) 5 BR 72 h AF,
K E THILHTE 24 h F1 48 h FXR mRNA 7K A%
TXIEA (#) P<0.05) o W3 1-3,
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48 h

E1 EBNESSEXNRFARFRERSERI RAR - P06, x400)
N HEF AT, IFAINEI/N—3 BRI 24 h T/ SSA IR, JIFANART 12KV (kIR ), FF ML PER AR T 48 h P4 AL
#24 h B, BUACEREE (RO ITR ) FIERRIREIX (ZLGNER IR ) 5 72 h AP 0, RS 1 B A 2k (kiR ) o
R ZR LA V1) 2 T 200 B 2 P A R 2 i

24 h FAMFENIEIRKFERIFHZR FXR mRNA RiZZEWL

AL/ NS5 R e, T2

251 AL ALT (U/L) TB (pmol/L) FXR mRNA
ozt 10 42+7 7.3+25 0.75+0.21
FEIRIZH 10 397 + 63" 435+5.9" 0.42 +0.14°
KR 10 309 + 49" 29.8 +4.6™" 0.59 £0.11™"

F1§ 159.067 161.072 11.117

Py <0.001 <0.001 <0.001
e oa WM RA R, P<0.05; b RSB AL, P<0.05,

#x2 48 h BAMBEMLIETRAFERIFAL FXR mRNA RiET

2151 Uk ALT (U/L) TB (umol/L) FXR mRNA
X HRZH 10 47 +8 75+27 0.74 £0.22
FERILH 10 818 + 138" 92.0 +27.6" 0.28 +0.08"
KR 10 647 + 98" 58.5+16.8" 0.45 +0.14""

F1y 172.342 73.545 21.087

P <0.001 <0.001 <0.001

W oa N EXTIRAIES, P<0.05; b N SHIBI4 L, P<0.05,
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#* 3 72h BAMFBENIEIRKFERIFALS FXR mBRNA RiZTWL  (xxs)

2151 AL ALT (U/L) TB (umol/L) DB (umol/L) TBA (umol/L) FXR mRNA

X HEAH 10 48 +9 7.6+2.8 2.8+0.8 26+7 0.76 +0.21

ERIZH 10 432 + 93" 38.1 £13.3" 27.7 £ 8.6" 79 + 29° 0.45 £0.14°

Nl 10 188 + 54" 9.5+32" 7.6 +2.4" 49 +11* 0.66 0.18"
FAE 97.136 44.925 65.148 21.821 7.880
P{E <0.001 <0.001 <0.001 <0.001 0.002

e a WEXTIRLALES, P<0.05; by SHRIL L, P<0.05,

3 it ARl et 1S B P T

ARYT IR U —FPIG RZEAAE, # UL IHS %
PR, AR AT BGRYY . W BT
G E S R P BRI R R R H 2
Pi4a 45 UDCA Rz i 2 P, (A HIRIF T AL A
Wi, H UDCA RN, BN S, 10 ik
R EA GBI RIVE R, 03X 9 245 9 ) 4 52
FIMRAKBR S, L, WRERL. K. MW
MR IR BRI 25 T o e

W2y K B BN BLT ZHE il | e
SLREIRI . FEHENRH 53U PR3P AR AR
P, R8O F I R YT N IRV IR R, 3
KENTEGEEY), &HZMB5r, HAERL
A Sy B BR DR A 6 X K A A A B A ot
17k — 20 W a5 LB FLAE FIBLD . AT — 20
PEEITAL. BRARAIMEN . REFERZRE Do
ey FEEA RO, WFFTIE S B A RV
KAisg . buwes . WEE . ey | ek E ks
Ui TR A L EGE IR 2 R
Sy i — 2 BT R B R AT IR TR 4% 4 1 F A
PURIBE 2 T 3Eml . AriAFSE CEsE KRB E @it
PR AL A 35 5% T 200 B 1 P 47 00 07 R P IR 76
ROPEICVEA, XAEH 22 M S h e & 40
JiL PR A B A AR R B A L e
PEIR . WA . SR R 4 R T Ak
SRR M, ARSI AE LR BB K R
XFFXR BFER, DA — 405 FXR 7RI IR 58
R R o KB R 25 BV E FIALH . ANIT i % 3h
W50 493 10 25 ) A 2 T B 285 2 el A8 5 A F
FIE A B S S R AL 1 kP A A D AR 7R
W2 SR R) , 17 H. ANTT 7ESh iR 5 [ ATt
IRFUE T, IR RO, A 1962 4717,
BT A T PR R R sh e A

FXR 22 M RN 51 2 —, PUHT DLk
Az BEKF BYE JE BRI AR 44, e — PP ETT RS2
T, FERFE. MH4E. BiE. B FIRATE A
R IL FXR AR Qe ORI g, HLAT
RS2 AR SRV A5 R, R0 45 2 R i 25 B8 DR ST 1Y
DNA Z55 X (DBD ) BCARARARAE 36 S i 2
AEDX CAF-1) | RIEA AR S & X (LBD) K
P A A P T RE X (AF-2) o FXR A9 & 5 LBD
ZERIE, A2 R 2 (A B K A s, T
MEEAT A Z R (RXR) R IE Rk, &
FEFVR E B9 DNA ROBLTTPESS &, AT 4 ]
e s o FXR 5 IETTRRES & J5 I 59 IE T FR A,
HEFp T IR AR S, SEEGUEN], FXR X JH R 1)
G RS, LA A8 i 5 T T )
AEM: FXR AEWS i 3 /) S I — AR AR AR 2 1k
(small heterodimer partner, SHP ) 1l IHy TR A9 &
i, AT RR RO, B/ MR R
THERAGHEME, AT AR s, AT AR
5 i, s SHP Flid Ak 40 i 1 1 5 T =2
&~ (peroxisome proliferstor activated receptor vy,
PPAR y ) I JIF £F 2 Al 08 2 " 1 FXR
[ #Eh7, A GW4064 ., 6-ECDCA % 1 LW kit [
fRHE — W27 S O RETE AR b I A M B O3, IF
REVR MRV s, B vE R IBdebr. B, #
ZARFXR HETHOA AL T HEH IR BIG T A X 4 3
A, FXR Z SIS, AT 2RI G R
RV B

ARSI R R B, R R AT AR A E T T
R ALT, TB. DB, TBA /K-, Jf nJ & 3 0 5%
J2H 205 BB A0, 9 E B T 98 68 28 2 i 4 21
FXR mRNA & 15 & PG, KE Rl 2 df FXR
mRNA (3815, AUFEHE— LIRS, RERBAT
PRAPAER, BR THCRALGISN, HXFPAE BT 5 B
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BRI AT i 2 FXR mRNA SRAR A 4%,

ERIEIRIBZ /S PN 0 P Ll SR R 20

2 b A2 B FXR BUPE T, 7R RR VR & i 2%
SHP 475 (1 310 ) 18 B% & FXR {55 F & 14 S 5 4y
T, 5 FXR 2EAASCER; MRV 2 i,
UGT2B4 #3Zk H T FXR BRI, T FXR BYf#
BMES; MERT RG22 Y, BSEP Msh)a k&
T R LB EH, 225 FXR IRE.
PRt A T FXR T U 04 A IR SRR G 431
MOATY S 1 — 2L SR o

(& % x W]

Wagner M, Zollner G, Trauner M. New molecular insights into the
mechanisms of cholestasis[J]. ] Hepatol, 2009, 51(3): 565-580.
Hirschfield GM, Heathcote EJ. Cholestasis and cholestatic
syndromes|J]. Curr Opin Gastroenterol, 2009, 25(2): 175-179.
Ding Y, Zhao L, Mei H, et al. Alterations of biliary biochemical
constituents and cytokines in infantile hepatitis syndrome[J].
World J Gastroenterol, 2006, 12(43): 7038-7041.

FEE BRI SRRSC, AR AR R SUIHRR B LI IR AL
IR Z 25T 2581 3 S ik Je It 2 R DR R 5 i R L
[J1. S ARLR R, 2013, 15(9): 756-758.

Poupon R. Ursodeoxycholic acid and bile-acid mimetics as
therapeutic agents for cholestatic liver diseases: an overview of
their mechanisms of action[J]. Clin Res Hepatol Gastroenterol,
2012, 36( Suppl 1): S3-S12.

Li HL, Chen HL, Li H, et al. Regulatory effects of emodin on NF-
kappaB activation and inflammatory cytokine expression in RAW
264.7 macrophages[J]. Int ] Mol Med, 2005, 16(1): 41-47.

Koyama J, Inoue M, Morita I, et al. Correlation between reduction
potentials and inhibitory effects on Epstein-Barr virus activation

by emodin derivatives|J]. Cancer Lett, 2006, 241(2): 263-267.

429 -

(8]

[

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

Ho TY, Wu SL, Chen JC, et al. modin blocks the SARS
coranavirus spike protein and angiotension-converting enzyme 2
interaction[J]. Antiviral Res, 2007, 74(2): 92-101.

Ghosh S, Das Sarma M, Patra A, et al. Anti-inflammatory and
anticancer compounds isolated from Ventilago madraspatana
Gaertn, Rubia cordifolia Linn and Lantana camara Linn[J]. J
Pharm Pharmacol, 2010, 62(9): 1158-1166.

Zhang HQ, Zhou CH, Wu YQ. Effect of emodin on small
intestinal peristalsis of mice and relevant mechanism(J]. World J
Gastroenterol, 2005, 11(20): 3147-3150.

Ding Y, Zhao L, Mei H, et al. Exploration of Emodin to treat
alpha-naphthylisothiocyanate- induced cholestatic hepatitis via
anti-inflammatory pathway|[J]. Eur J Pharmacol, 2008, 590(1-3):
377-386.

Sturm E, Wagner M, Trauner M. Nuclear receptor ligands in
therapy of cholestatic liver disease[J]. Front Biosci, 2009, 14:
4299-4325.

Goldfarb S, Singer EJ, Popper H. Experimental cholangitis due to
alpha-naphthylisothiocyanate(ANIT)[J]. Am J Pathol, 1962, 40:
685-698.

Hillstrom J, Duane WC, Eckfeldt JH, et al. Lack of benefit of
ursodeoxycholic acid in drug-induced cholestasis in the rat[J].
Proc Soc Exp Biol Med, 1992, 200(1): 122-126.

Carey EJ, Lindor KD. Current pharmacotherapy for cholestatic
liver disease[J]. Expert Opin Pharmacother, 2012, 13(17): 2473-
2484.

Wang YD, Chen WD, Moore DD, et al. FXR: a metabolic regulator
and cell protector(J]. Cell Res, 2008, 18(11): 1087-1095.

Fiorucci S, Mencarelli A, Distrutti E, et al. Targetting farnesoid-
X-receptor: from medicinal chemistry to disease treatment[J]. Curr
Med Chem, 2010, 17(2): 139-159.

Zhang Y, Edwards PA. FXR signaling in metabolic disease[J].
FEBS Lett, 2008, 582(1): 10-18.

Zollner G, Trauner M. Nuclear receptors as therapeutic targets in

cholestatic liver diseases[J]. Br J Pharmacol, 2009, 156(1): 7-27.

(AR HrHT)



