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Abstract

AlM

To assess the regulatory effect of emodin on the
nuclear factor-kB (NF-«xB) signaling pathway in rats
with acute liver failure (ALF).

Beishideng®  WCJD | www.wjgnet.com

METHODS

Rats were injected intraperitoneally with D-galacto-
samine and lipopolysaccharide to induce ALF, and
the treatment group and the positive control group
were given rhubarb and biphenyl dimethyl ester,
respectively, before modeling. The normal group was
injected intraperitoneally with equal volume of normal
saline. After 3 d of modeling for 16 h, the rats were
sacrificed. Serum levels of alanine transaminase (ALT),
aspartate transaminase (AST), nitrogen monoxide
(NO), and interleukin (IL)-1B were detected, and the
activities of Caspase 3 and Caspase 8 in liver tissues
were measured. The pathological morphology of the
liver was detected by HE staining. Western blot was
used to detect the protein expression of inducible nitric
oxide synthase (iNOS), cyclooxygenase-2 (COX-2), Bcl-
associated x protein (Bax), B-cell lymphoma-2 (Bcl-2),
proliferation cell nucleus antigen (PCNA), NF-kB p65,
and IkBa.

RESULTS

Compared with the normal group, serum levels of ALT
and AST in the model group increased significantly (P
< 0.01), and emodin treatment could effectively reduce
the contents of ALT and AST (P < 0.01). In the ALF
model group, serum ALT, AST, NO, and IL-1§ levels
and the activities of Caspase 3 and Caspase 8 in liver
tissues increased significantly, the protein expression
of iNOS, COX-2 and Bax increased, the expression of
Bcl-2 and PCNA decreased, and the phosphorylation
of NF-kB p65 and IkBa was significant; emodin
treatment could reverse these changes.

CONCLUSION

Emodin can reduce the contents of liver function
enzymes and inflammatory factors in serum and
regulate the expression of apoptosis related proteins

2018-03-28 | Volume 26 | Issue 9 |
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in ALF rats via the NF-«xB signaling pathway, thereby
improving the symptoms of ALF rats.

© The Author(s) 2018. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Emodin; Acute liver failure; Inflammation;
Apoptosis; NF-«xB signaling pathway
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Fih

=/

B0 BT B K SR K %0697 )& x4 A -F-«B
(nuclear factor-kB, NF-xB)1z 5 il #5649 1f 4= 4F J .

T

ADRIEF UM/ RS % 4 I i 514, W67 afeTa
Tt BB T AR AT A 4 T Kk A, BORWES, E
WA A KRR E S, #1453 di 16 h
JG , BAFHRIR A AL 52 A &2 KR Ao 7 - 7 B Bk
(alanine transaminase, ALT). &3 #& & B (aspartate
transaminase, AST). NO. @4~Z (interleukin, IL)-
1382 AT 442 F Caspase 3. Caspase 87&; HE
K E AW ISR 3L 7 &5 Western blotte IiNOS.
IRA A B-2(cyclooxygenase-2, COX-2). Bel-248%
x% & (Bcl- associated x protein, Bax). B#k & 28 itLj&
-235 B (B-cell lymphoma-2, Bcl-2). 3 74 4w i A7 4%
J&(proliferation cell nucleus antigen, PCNA). NF-xB
p65 & IxBo % & #9 ik .

#ZE

B A FPALT. ASTAEWA R Z
(P<0.01); K¥FZ 67 AT A ZIPHALT. ASTA &
#97+ Z(P<0.01). ZHAT o) 4L % B (acute liver failure,
ALF)#EA 406 7F P ALT. AST. NO. IL-1B4& %
B AT4A 4% Caspase 3. Caspase 87& M 2 F LI+,
iNOS. COX-2. Baxk it 7%, Bel-2. PCNAL
L% F B NF-xB p65. IkBoskiifb 2%, K& &4
I3 40T ) s T A,

2z

K#FHFiBENF-«BfE 583, THRIKALFX K o iF
VI feBaAe X e BT 4=, AT @Rl LR
¥ & GA, Mot B-EALF KR IK.

© The Author(s) 2018. Published by Baishideng Publishing
Group Inc. All rights reserved.
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BORE: XKEFF 28— k& PRRE 6 R
T, BRK . AFEF T2 AN, B
F4 A Fi£5)3.0 mg/100 gk R B R AT 34 - A
M ABFRIFET K HF AW B KRR KR
B F8-& BT 2 6B ¥T A 20R i 4a IR o

TRE. KEXWBMEFRBABNF-«BESEEOVERIERNE
0. R AEIZYE 2018; 26(9): 543-549 URL: http://www.
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0 515

SV Th A8 28 95 (acute liver failure, ALF)/& i1 T 2 Fh
F IR IR & A MO PR BE, 48 JiE 24 it 322 3 7 5 S50 48
Jf & B P A 1 IR R SRS AE, P T AR,
I PRIET: 2 =ik 50% LA b ANFIH &= 5 K A LF R 24
HR 2> TS M A M ) TE AL, 3TN EE S AE B AR, S
HUH R R AU s A R A 7™ B A,
LA Pl AR, B2/ R I L8+ 3fE, 1
FEARRE Y “F7 OPR7 ORT B4, YT ORBHET
7, tLIE. MK RAcum palmatum L)RJETEF
TR B R B AR BRZE. (& GelR )\ R B PR 5E,
BABRIE K, BULARRE, 1% AR DR, A
SRR O B s R A, R )Tz
MHTHRIGIT. FERFALFRRIGITH, RiERAT
Bt P {Kcaspase 3. Fas. FasLFik, KA 4
T2, I 52 Y JE A PR A% 4705 (proliferating cell nuclear
antigen, PCNA)RIE, (E#EIT A, W AT 545,
¥ Kl F-xB(nuclear factor-kB, NF-xB)AJ# 8 ¥, 4l
R A Sl RN L R R ol S
PR A4 ALF 512 o fF 40 B 7 T F 98 hE 5 NF-x B
F T IE R A VIR OC, T S B AT TTINOS, M
& H-2(cyclooxygenase-2, COX-2)% % S [ -F & Bcl-2
FHKx [ (Bcel- associated x protein, Bax). Btk 41
J8d-23% [F(B-cell lymphoma-2, Bel-2). PCNAZE R T2
FI R RIE. ASEEG 4 BT K30 ALF & 1% R -1 04 &
ALFRET- R ARIENSTALF. NF-«Bf5 58 5 AH <5
H R AT T AL, ARE .

1 #ERSE

L1 ## (D)3 ICRK R A _F e 7 3% 50 5256 50
MABRA A, HER, HHIES(2012-0002), 20 g+
2 g, ENIREEHIE23CE 27C, KR HEBHREA
Tk, ()25 REE M B E K2 5. BRI AL
V) T WL 245 A A BR A |l (3)il71: D2 5L
PE(D-galactosamine, D-GaIN)(3E[E, sigma/a ], it
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R 1 AEXWAFKRIDBDHIALT, AST, RERFIL-1B . NOSELURAFLALPCaspase 3. Caspase 8HY#PH] (mean + SD)

paxi:) FIE Img/kkg - di ALT (U/L) AST (U/L) NO (umol/L) IL-1B (hg/L)  Caspase 3 (ug) Caspase 8 (ug)
i=ti] = 4512 + 4.59 160.11 + 3411 054 + 022  7.27 + 0.37 154 + 037 0.97 + 0.06
it - 265.84 + 556.32° 64534 + 67.84° 12.08 + 1.21° 18.11 + 0.97° 12.08 + 7.21° 9.11 + 1.35°
K& 1000 124.35 + 43.28° 389.56 + 56.45° 2.83 + 028" 830 + 1.04° 483 + 645° 330 + 1.11°
BN 150 122 + 35.89"  367.33 + 45.86" 1.14 + 0.13° 836 + 057° 4.14 + 573 3.36 + 0.57°

°P<0.01SIERALE; °P<0.01 SERAL K.

51 G0500); lEZ FE(lipopolysaccharides, LPS)(3EH,
sigma/A F], #it5: L2630); BCAVEEHE A & &R &L
I, B RAEDE AR FA, #it'5: P0009); ECLHH
RIGBALTy, B REDE AR, #£5: P0018),
B-actin(YL7%, = KAEDH AR, #t5: AA128);
N O MR ) & (AL 5T, b 5T R 3 2k R 4 R A R A
7], #t5: E1030); Caspase 3(F &L, B Rl A WH
B R EAR AT, #it'5: KGA204); Caspase SFilll
AR, MR HE R R RARA A, #it
F: KGA304); A% B (alanine transaminase, ALT)
o 5 S (R o, R AR AR AT, S
C010-2); A% Bf(aspartate transaminase, AST)
S 5 B (R A, R R R AR AR AL, S
C009-2); FA/%-1p(interleukin-1p, TL-1p)AMR 7] £
(P 5%, P Rt B TREWE T FT, 165 H002); fufi
COX-2. iNOS(HX, s LAY EY TAEA R
i), JaPiBel-2. Bax. PCNA. NF-kB p65. pp65+
IkBa. p-IxBodfiti(biMl, Epitmics/A &)); (4) A7) Fr
HL(GEE Optical AHl); 4= 34 HT (35 E Abbott
on]); KA, FREHLPKAY, ChemiDocTM XRSHE K ik
B FR24(EEBio-Rad A A]); MR (i -TECANLEH]
N ]); -80°C VKA (E[E Thermo /A 7).

12 F ik

1.2.1 24 40 LR BENL > 4, B 102 IEH A,
FERIAH, RIERIAIT A, BRI RH X R 4. 456 3¢
BRIRIE, LAD-GaIN(400 mg/kg)/LPS(10 pg/kg) i i v 5t
TERL, BT AL AN BE PR R4 T s AT 230l 45 T R BROK
1.5 g/(kg-d), BERXEE150 mg/(kg-d), 1EH 41 LI
A KIS, ES:3 d, 16 hiG, FEEKEL
i, KbFE, BUFFIEZE bR AR, FRA-80° CHRAE, HEAT % T
T b e Aar .

122 HE & . ik BATFA LR E A FFFH SR A
210% AR /R AR, A aE, U1, M
i, oK 95%- 80%ZLBEML/K, TR, TR
B0, SRIRTTREIRI, KR R, R gy, K
Mk, BRIE CRELK, T IRIE B, W S R
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Jr, JEBiKG. MIEALT. AST. NO. IL-1B#& &M% 1R
PR & v B AT E R E . A2 Caspase 3.
Caspase 87 VAl : AR 15 & 1 B B B AT A e .
1.2.3 Western blot: HUE & AFH 2R A, i ARIPAZE
fE, 2460, B0, WOk S . AR BC AR EX & H K
BEREATIE. —PUE, 4CIR; EeE, =R
H1-2 h. L, WIMECLBEIGY, 7ERER g 2 4t ik
Y. F “Quantity one” AN &Pk Sk K EAE HEAT
giit.

it K I Microsoft Excel /423 3/ £ 4
JE, N FHSPSS17.08 gt AT 8 7 i, Fr G ¥l =5
K963k, HKHmean+SDEIR, N AHAGY:, P<0.05K
ERrBAAHEIFE L.

2 FR

2.1 HE4 &4 X % Z 3T ALF K ST 69 1% 47 4E R
IEH AR H LRG3 5, SRTE T R (E 1A); BEALA
FFan i % B imb, IEH ARG R, HERERN
Y HL 2 (B 1B); K 3% 21 T 7 4 RTIDE R X g 4 e 2
YT AR H 1S 2, dHIR BRI, 28 VAN iR i b
(K1C, D).

22 K#FHZ3FALFR R id ALT, ASTA-2#9% 0 AXTT
IEHH, BRI IMBEALT, ASTE REEE BT, =7 A
A Gt 5= L (P<0.01); KiEVAITHAE R ZHHIALT.
ASTEH &R EF, 2R BA SR L(P<0.01, K1)

23 KEFMALFR R i X5 B FNO, 1-134F 8
ot M FIER A, B P MENO. IL-1p5 &
Z LF@P<0.01), BAG IS E L KERIGITH
EMHNO. IL-1pFEM LT, ZRBEHGIT¥E X
(P<0.01, %1).

2.4 XEFEXALF X ZIF4L4% F Caspase 3, Caspase 8
S0 SRR, K RIAIT A RE D 0]
Caspase 3. Caspase 8% &EN LF, ZREFARIEE
X (P<0.01, E1).

2.5 KEFZHMHALFR A L EEBINOS. COX2kikF
8% AERTT IR 2, BAYZH FINOS. COX-2K ik &

ab
HE T
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1 RERXNAEAENRIPIERHERE, x 400). A: EHEZAMAZ; B BIWZANAR,; C: REEITHAIFAZ; D: PERERAITHS.

A

nos o M-
Ox-2 D e

B-actin  WEE——————

IEFE MR K PR
B .. I iNOS
a 0 COX-2
5 [
o4 L
<\m 4 b
w3
= b
220 a b a
b
a
N ﬂ
0 ]
IEEH FRIHZH K RS

2 RBEWEFRERERADINOS, COX-2FIASHIEE. A:
EBRIIREE; B: 8HHA. "P<0.05, 'P<0.01.

BEFE, KERIRITHREEEMHINOS, COX-2F%
EEMN ETHE2).
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