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B JF#LEUBR B5 (alpha — naphthylisothiocyanate , ANIT) 3 B 1 kAT W RZ T i ARAE R A 9 20 T VA v 3T R a0 28, 3
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Discussion on Protective Effect of Emodin on Intrahepatic Cholestasis in
Rats Based on TIPE2/TLR4 - NF - kB Pathway

LIU Yijing, YAO Hengpan, LI Suli,ZHOU Fang
(Childrens Hospital Affiliated to Zhengzhou University , Henan Children’ s Hospital
Zhengzhou Children’ s Hospital , Zhengzhou 450053 , Henan , China)

Abstract ; Objective Intrahepatic cholestasis is a common pathological condition of several types of liver disorders. In this
study,it aimed to investigate the hepatoprotective effect of emodin against cholestasis liver injury induced by a — naphthylisothio-
cyanate ( ANIT) in rats. Methods Forty SD rats were randomly divided into control group,model group,emodin group with ANIT
treatment and emodin group without ANIT treatment. Emodin group with and without ANIT treatment groups were intragastrically
administrated emodin(40 mg - kg™' - d™") for 7 days,and the control group and the model group were fed by sodium carboxym-
ethylcellulose. On the 5th day after administration and fasting 4 h,the model group and the emodin group with ANIT treatment
were given ANIT(50 mg + kg™' - d™") to establish the intrahepatic cholestasis model ,and the other two groups were fed by olive
oil. At 48 h after the model establishment, the specimens were collected. The liver histopathological changes were observed by
hematoxylin — eosin (HE ). The levels of alanine aminotransferase ( ALT) , aspartate aminotransferase ( AST) , gamma — glutamyl
transferase ( GGT) , total bilirubin( TBiL.) ,direct bilirubin( DBiL) and total bile acid( TBA) in serum were determined by colori-
metric quantitative method. The levels of malondialdehyde (MDA ) , myeloperoxidase ( MPO) , tumor necrosis factor — oo ( TNF —
a) ,interleukin —6(IL - 6) and interleukin — 13 (IL — 1B) of liver tissue were measured by ELISA. Quantitative fluorescent
PCR was used to detect the expression levels of tumor necrosis factor — e — induced protein 8 — like 2( TIPE2) , Toll - like recep-
tor 4(TLR4) and nuclear factor kappa B( NF — kB) mRNA. Western blot was used to evaluate the changes in the protein levels
of TIPE2,TLR4 and NF — kB. Results Compared with those in the control group,the concentrations of ALT, AST,GGT, TBiL,
DBIL and TBA,the contents of MDA, MPO,TNF — o, IL — 6 and IL — 1B were significantly increased in the model group (P <
0.01). The mRNA and protein expressions of TIPE2 were down — regulated( P <0. 01) ,while the expressions of TLR4 and NF —
kB were increased( P <0.01). Compared with the model group,emodin treatment could reduce the levels of ALT, AST,GGT,
TBiL,DBIL and TBA(P <0.01) ,decrease the concentrations of MDA ,MPO,TNF — o,IL -6 and IL - 13 (P <0.01) , increase
the expression of TIPE2( P <0. 01) , meanwhile significantly inhibit the expressions of TLR4 and NF - kB(P <0.05,P <0.01).
Conclusion Emodin has a protective effect against intrahepatic cholestasis in the rats through up - regulating the expression of
TIPE2 and inhibition of the TLR4/NF - kB pathway.

Keywords : emodin ; cholestasis ; TIPE2 ; TLR4 ; NF — kB

JT N BV A FRAE (intrahepatic cholestasis, THC) J& 48 By AT
ST A AN (20 AT BB 5 R RE T 5 BBk BE | HE I S
PR AEAE T B 38 3 B HUAE s 2l REPE e it , (5 AH o3 AL
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43 F 2 (tumor necrosis factor — o — induced protein8 - like2,
TIPE2 ) J&e— 77 B A DM G 22 119 3 9, 7 S0 B, AR A
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('TCR) Fll Toll B£3Z 4 (Toll — like receptor, TLR ) {5 534 1% 4 52

BUR R R0R . Toll #£32 44 4(TLR4) /8% - «B(nu-
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HEENK, AN ABTREELERRD R HEEZEE
UYL BT R, R Z W E AT TLRG {5 538 i, ik
2 PRI I 4 {HJL RE 75 0 3 4% TIPE2 3k,
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12 %85 5RH o - % SFUAIRE (alpha - naphthylisothio-
cyanate, ANIT) ( 35 [ Sigma 23 7], it 5. N4525 - 10) ; KT &
( HAs Tokyo Chemical Industry CO 2y #], 45 : E0500) ; K BN
1% (malondialdehyde , MDA ) | %& 3 & fk. 1 [ifi ( myeloperoxidase,
MPO) . 4l s/ % - 18 (interleukin — 18, 1L — 18) it IR 4
K+ — a( tumor necrosis factor — o, TNF — o) . A4 L4 2% - 6
(interleukin —6,1L - 6) ELISA 77 & (_LIFVL3EA MR A R
A, S g B ok JL13297  JL10367 . J1A9831 ., J1.20896 |
J120884 ) ;5|9 5 ¥y el A L AR LR (B ) IR A R )
it A A B RNA SEIBGAH & (ALt RAR A RHCA BRA A,
it DP443 ) 5 390 5% 5% N SE I 2O B PCR ORI & (H A&
TaKaRa /A &), #it5 4351 & RRO37A,RR820A) ;BCA R EH
R & (CBUM IR A I RHHCA R 1] L dit 5. FD2001 ) 5 4R
$REGA A & (H1E45: ARO1SS ) Ahi KB TIPE2 Hi ik (Hit 5.
BA3300) At K Bl TLR4 Bk (4t 5-: A09398 — 1) \fedii K il
NF - kB p65 A (Ht*5: BA0610) Hyit { I - 18 AR 4 T
ABRAE 1P 1gG - HRP —H0 () MV A kA KR
AL S PLO03) s iR Bl GAPDH HipfA (Jb st i B 2R A= 4
FARA BT AL :hsm — 0978M) .
1.3 i fU DUy B R BF AU6SO H Bl Ak /BT (38
[, DUy & 2 JRAF 2 7)) s Light Cycler 480 I 520 246 E #: PCR
X (Fi—, Roche 4] ) .
2 FiE
2.1 shi M BAEA G A& HEPE SD RBUEH RS 1 5, R
FHRAPLECF R0 B3 IE 0T IR BB 2 R + R
R EH + RERM, A 10 H, RERARHILLF4E R
FC AR 0. 4% e B, ANIT FIASUHE I EC AR 1% W BE , v i 4 o
TEH XA B AL L4 T ¥ S 27 4 30 10 ml. - kg ™' -
d7' B+ KERA MIEH + KEFEALL T REE 40 mg -
kg™ - dT LW/ IET A TR S RIGZIS 4 h BURIAL K
IR + BRI T ANIT 50 mg - kg™ - d 'R 1 Y, oy
JH P IR A AR, TR 5% B R E R + R 28 2 A6 S vl
AEFR; SEEER T K452 IE 4 h, BIBIAIEE ST J5 48 h, RAE KRl
AL S IR ZGH AT — 2P Y
2.2 mdEFHEAEN  MIEMN -20 CrkAE R E, =R TR
7 30 min, [ 34164 B AR I 1L 375 AL IR 212 (total bilirubin,
TBiL) , H#2H4T Z (direct bilirubin, DBIiL) , vy — 2+ % Ik % % [if
(gamma — glutamyl transferase, GGT) , N 2 FR 24 & 5 % liff ( ala-
nine aminotransferase, ALT ) , K 2& & iR & 3L ¥4 #% [ ( aspartate
aminotransferase , AST ) FLE AT B (total bile acid, TBA) 2544k
E{Eg S
2.3 A4S mBEPAYE JFHLEE, AWAEHE,5 wun
PIR ARUIRANE - g6 BT K B o2 B T
WS AR
2.4 RF4 4 MDA MPO TNF - o IL -6 & IL - 1B A F 4
JHFRIEZH 2R 5 35 I AR A 0] G U W A5 BV D i, IR S e it
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[t i35 ( enzyme linked immunosorbent assay , ELISA ) £ JiF-2H 21
1 MDA \MPO \TNF -« \IL -6 FI IL - 1B & &,

2.5 WK% EE RSB KN (quantitative real — time poly-
merase chain reaction, qRT — PCR) # /| AF 41 41 TIPE2 . TLR4 X%
NF - kB mRNA &3k A&F  NH RNA 2050 & B2 40
AN b S IRUEL RNA 35 BRI A7 B SE (R 241 DNA J5 5
FOHRE | A 408 05 5 300 & DT A3 S % 5%y oDNA R8T
=20 CHRAF. LA cDNA AR EAT PCR 474, e i 95
CHAM: 30 s, FIRPEIR 95 C 55,60 C 20 5,40 MEH, LU
WERIEF GAPDH g% R 2784 1155 H AR mRNA 1938
Ko SIS 1,

F 1 EMFOLER qRT - PCR 5975

M FIIFHI(S’—3")

K BE/ (bp)

TIPE2 Forward:5" - AGCTGTGCATTCTCTCCAACA -3’ 182
Reverse:5' - ACGGTTCATCACCACTGTCAC -3’

TLR4 Forward :5" — AAGATCAACCGATGGAC -3’ 114
Reverse:5' - CTTTCAGGGAATTAGGC -3’

NF -kB  Forward:5" - AAGATCAACCGATGGAC -3’ 118
Reverse ;5" - CTTTCAGGGAATTAGGC -3’

GAPDH  Forward:5" — GCTGACAATCTTGAGGGAG -3’ 158

Reverse ;5" - TGGAGTCTACTGGCGTCTT -3’

2.6 & B i 1 75 % (western blot, WB) 4 | TIPE2  TLR4 #n
NF - kB & & &3 AT e BOR 70 6100 B 5 52 IR A 42 40
FFAHLERE D, R BCA e S ki . AR gk
FEJGHL 40 wg Kb SDS - PAGE HL k5 ¥4 # 2] PVDF & | ,5%
JERE kY =R E A 1 he A H RS E TIPE2(1 : 500) \TLR4
(1:1000) NF - «B(1:1000) 1N 27 4 GAPDH(1 : 500) i}
—Pi4 CHEE R, VEIRGE B IRF & AR A bR IC Y —
HL(1:10000)1.5 h, ECL AL AOURB R GG, T BREH
SRS IR LERRE R

2.7 FitF ik R SPSS 27.0 Gt iR HEAT AR 3 AT,
HRBORLL x 25 F2on , SN LLBCR S R 7 25007, i —
TG AL, Jr 22 55 IR ISR A LSD — ¢ K, Jr 25 A8 55 IR
Tamhane fi%5, P <0.05 AZEFAGZITFE L.

3 &R

3.1 AEZFMNAAARTFALRENANY W HIEHXHE
AIAA B, AR ZE B 2 20 B2 A A S R R A X B [ 440
JRL3 A A 50 P AN IR, IRAE 3G 2R A IS 1 B AR E , IR
YK, B NG IRE Y BUUR MR AR 45 TR EFE AL
PRIS  IRAE S A e RAT VAR , W8 R M) S DR A 5 T I 2 I
TEH + KRB R A T At M HE 5 B 55, T/ o0 8, R L 5 5 40
LR AR , o S BRI A DX Z5 A8 TR o A BT XXX 1

3.2 KEZMAAKNRME R effmnn  SiEE R
ZHAR LG, BRI I3 ALT  AST GGT TBiL. . DBiL } TBA ¥ i
FE (P <0.01) ; SR AR LL, 25 T K& 2 e 2 WK 7
ALT AST .GGT . TBiL, DBiL } TBA /K, % S H Git¥ 2 X
(P <0.01) ; IEH M BRAIRIE R + K RA TR &fabr e
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%2 41K F ALT . AST.GGT.TBiL .DBiL fil TBA Z5 S 45 (x £5)

415 n ALT/(U/L) AST/(U/L) GGT/(U/L) TBiL/ ( pmol/L) DBiL/( pmol/L) TBA/( pmol/L)

EH A ER4L 10 64.80£12.80 272.60 +19. 10 1.00 £0. 82 2.13+0.77 0.37 +0.25 15.39 +9.57
ikl 10 629.30 £139.71 % * 1104.20£223.83**  4.90+0.88* * 53.72£22.417 7 26.03£14.47** 248.74 £67.83 * *
PR+ KEEZRAL 10 119.20 £43.49 %% 469.20 £35.84* *#  2.10+0.74* *#  4.72+0.40* *# 1.60 £0.30 * *# 48.41 £10.07 = ***
W+ KREEA 10 85.20 +31.87% 257.90 +34. 127 1.30 +0.67% 2.49 +0.32% 0.29 +0. 117 16.65 0. 64"
W/F ff 54.113 18.317 51.986 18.472 17.346 15.084
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

T« HIER IR, P <0.05, + + FIEFXTRAL A, P <0. 01 ;## 5HRA L, P <0.01,
#3 KHKE MDA MPO TNF — o \IL -6 F IL — 18 454 b4 (x +5)

2H 5 n MDA/ ( nmol/mg) MPO/ ( ng/mL) TNF - o/ ( pg/mg) IL -6/ (pg/mg) IL-1B/(pg/mg)
1E G R 10 3.00 +£0.06 0.73 +0.06 1.03 +0.00 1.44 +0.04 0.95 +0.04
AT ZH 10 7.44 +0.15** 5.65+0.12*~ 2.96+0.02** 4.64+0.12" " 7.67+0.10" "
PR+ R A 10 3.81+0.17* "% 1.12 +0.03 * ** 1.27 +0.05 * ** 1.56 +0.03 * ** 1.43+£0.02" *#
IEH + RERA 10 3.03 £0.08" 0.74 £0.03" 1.04 +0.02% 1.42 +0.02% 0.95 +0. 04"
W/F {H 2 419.636 5 538.886 45 862. 144 2 194.766 12 391.684
P8 <0.001 <0.001 <0.001 <0.001 <0.001
e o« HIEF A A W, P <0. 01 s ## 5B L3, P <0. 01,

ZRIGITEEL(P>0.05), WEK2,
3.3 KEE AU KR4 E MDA MPO TNF - o 1L -6 &
IL-18 ¥ 51E% X440t , 45 AL 40 MDA MPO,
TNF - o JIL -6 F IL - 18 B2 T} 5 (P <0.01) ; 5K R ZH A
I, %7 RER )G, oI 0 AT 4H 2 MDA MPO & & J
TNF — o IL =6 1L = 18 K- (P <0. 01) ; 1EH Xof BEZH FH I # +
K E Y 4, MDA MPO TNF - o IL -6 IL - 1B & 82 5T
Gt #EE L (P>0.05), W3k 3,
3.4 K#EES4A 4 Kk B TIPE2 TLR4 Fr NF — kB mRNA % 3k
WR e 5 IEE X IR b, B4 TLR4 Fil NF - kB mRNA
FRUI I, TIPE2 mRNA 23k B (L (P <0.01) 485 F
A, 457 KB RIRYT G, TIPE2 mRNA A3 fin, TLR4 F1
NF — kB mRNA FRiA T (P <0.01) . HIEH XA, iE
o+ KIEZE YL TIPE2 TLR4 I NF — kB mRNA Fik %% L4
FRU(P>0.05), W4,

F£4 KU KE TIPE2 . TLR4 I NF — kB mRNA ik LA (x +5)

31 n TIPE2 TLR4 NF - kB
TEH X IR 10 1.00 £0.02 1.45£0.04 0.98 £0.01
R 10 0.71+£0.082** 3.05+0.18** 3.03+0.14**
P+ KEEEA 100 0.86+0.02% ™ 1.98+0.08* *# 2,00 0,11~ *#
EH + REEH 10 0.98+0.01% 1.44 £0.02%  0.99 +0.01*
Wl 18.959 366.787 17.912
P < 0.001 < 0.001 < 0.001

VE: s x GIERXIRALILEL, P <0. 01 ## 5HERL L4, P <0.01,
3.5 k#&Z a4 4 kR TIPE2 TLR4 & NF - kB & & % 3k i
o SIEE X IR AH b, R 4] TIPE2 7K [ 3535 B B PRI,
TLR4 FI NF — «B % [ %35 B 8 T+ (P <0.01) 5 FAR 5 21 %
b, 4T R )5, TIPE2 45 [ 3% 34 K F 2 2 F1 &, TLR4 Al
NF - B #EHFREK B EFRE(P <0.05 8P <0.01), 5
IEH IR AR L, IE 7 + K R 4l TIPE2 [TLR4 FINF - kB &
HRKRZEF G (P>0.05) , WERS RE2,

F5  AFHKH TIPE2 [ TLR4 FiI NF - kB A RBM LI (x £5)

415 n TIPE2 TLR4 NF - kB
TR 10 1.04 £0.06 1.04 +0.04 1.31 £0.05
| 10 0.50£0.03** 1.24+0.06** 2.02+0.04**
PR+ REERA 10 0.81£0.03* ** 1.16+0.03" ** 1.12£0.06* **
EH+KSEEH 10 1.00£0.05" 1,08 £0.03"  1.07 £0.07"

W (g 36. 136 34.439 1.946

Py < 0.001 < 0.001 < 0.001

E:x x SIEH XA P <0. 01 # 5HRAI I, P <0. 05 #5541
bk, P <0.01,

TLR4 100kDa

NF-kB

70kDa

GAPDH 40kDa

A IEHXTHRAL ;B AR ; C BEAY + KSR A ;D
B+ KRR,
[F12  Western Blot 464 5256 40 K B
TIPE2 \TLR4 F1 NF - kB % [ %1k

4 itig

THC & —ZH 5 RSE M 3, &6 L T 25 M 40 & L D e PR
TR 5 ARTAE MRS U VT G YR ST Y AR+ iR B | D
R R ORI 42 B B R fE PR G IR
TRFR B B PR 98 3 PR o L 2% 05 S8 A T 45 b 25 57 48
K, EEEZRHR AN 3. 1/10 J7,{H 2016 4 H AW 55 o H
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VAT ik 33.8/10 J7, SICHH 32 [ AN 45 K 45 [ A4
NR IR R A AR AN B IR T JT A A oo v B MR R A A
FH T ] P i J S 21 2 Ak 2 R4, 55 O 09 3 A2 A 466 - 20 it
JENg T B A PSR S AL R B RSB T 2 AR5 5 3G % . BT,
FF B IABRURE AR YT DA I R R AT 3645 3, F2 22
24 G 2 IR S — MR AR 2R 7% R Ji Jic L B DL JIH i A
VUG S ORI, HAR TP BUR A A N4 7, 29 173
R A SR IR A RO T AR A B DL R R A AT 3L
FEERESRE , T TN R A MR T AR A 4 KR B IR 2R
REEREE S I, % 2 — SRR A SGE )T THC 254,
H AT A AR TA ANIT R 25 25155 5 BB £ 57 8L A28 IF Y
FIET R AR B A A IR AR S 30 17 3 — R A T o

KEHERM1,3,8 - =55 -6 - PRI, 2N Fpp i
R FEAL R I R BRI A LAY, 72 AT IR
FHA E RIS A SERIESE, AR R I 24 R AT
Wk R B X A2 & (famesoid X receptor, FXR) | AH 34 ) %2
(bile salt export pump,BSEP) | £ 2yt 25 M 1 2 PR H 05
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