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[BE] BB Hit K E 7 D- &£ AW (D-galactosamine, D-GalN) / i§ £ #
(lipopolysaccharide, LPS) %55 20t 805 B R E H LT . A& 8% 40 H BALB/c I
P/NRIZRENEL L0 S H (n=8), XTI, K¥ZFA . D-GaIN/LPS 4. K#Hi % + D-GaIN/LPS
ZHAE RN 3-MA+ KB & + D-GalN/LPS 4. £/NFUE 241 D-GalN (700 mg/kg ) /LPS (10
peke) HRAEFBBIY, 3-MA (15 mg/kg) il (3F) KEE (20 mg/kg ) M8 S TR
AESCAT 30 min, 6 h JEFERRIE FARSE/NFIFREENML . FALWRAS SR b (08 ARG I 10 775 TR R
FHEBM (ALT), RAEMREAILEHKE (AST) KV, FFHSSS SR (MPO) &1, &
FH ELISA B0 if 7 b g IR 3E P o (TNF-« ). 4% -6 (IL-6) BY/KF, HE JL (i
FRIFHLURENSFMAE, Western blot #rll FFZHZL {1 LC3- 11 . Beclinl HFRIEE, It
AR, EREHLECR R R 200, R SNK-g Bt i m this, 7 2558k
F Games-Howell 5, £58 SXFIRZUAH, D-GalN/LPS 41 AST, ALT, TNF-a . IL-6 /KAl
MPO % [ (2 476.80 +263.14 ) U/L (27171 £ 47.15 ) U/L (( 537.92 + 89.35 ) pg/mL .( 169.74 + 25.52)
pg/mL, (1.37+0.22) U/mg] . F 5 (P<0.05), 5 D-GaIN/LPS 41# Lk, K& ZE +D-GalN/LPS
2 AST. ALT. TNF-a . IL-6 /KFF1 MPO 4 [ (1248.01 £380.70) U/L. (142.59 +34.63) U/L,
(288.91 +67.21 )pg/mL.(61.83 + 13.64 ) pg/mL ( 0.80 + 0.21 ) U/mg] & EF%&M ( P<0.05 ), 5 D-GalN/
LPS ZHAf L, K#FE +D-GalN/LPS 4 Al W] i jai 45 A U 4R ML g 301 10, 4 /D RAEFRR. 5
X} HRZHAH ., D-GaIN/LPS 41 P44 LC3- 1. Beclinl 35 FF% 5 55 D-GaIN/LPS ZHAH L, KB
# + D-GalN/LPS 404U LC3- T . Beclinl FRikFHim. BeA ABMHIF 3-MA J5 K& R MRy
WA , AST . ALT . TNF- o \IL-6 7KFEHT MPO JH44E [ (2398.78 +233.57 ) U/L.(242.79 +43.46)
U/L. (505.07 +67.89) pg/mL. (151.46 +14.11) pg/mL. (1.27+0.15) U/mg] F & (P<0.05), JF
HAURMBGINE, &t K& K4 D-GalN/LPS 5 S 1y 2T 45, X fE 50 Le3- 1.
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[ Abstract] Objective To explore the protective effect of emodin on D-galactosamine
(D-GalN)/lipopolysaccharide (LPS)-induced acute liver injury and its mechanism. Methods A total

of 40 male BALB/c mice were randomly (random number) divided into 5 groups (#n=8 in each group):
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the control group, the emodin group, the D-GalN/LPS group, the emodin+D-GalN/LPS group and the
3-MA+emodin+D-GalN/LPS group. D-GalN (700 mg/kg) and LPS (10 pg/kg) were intraperitoneally
injected to induce acute liver injury in mice. Autophagy inhibitor 3-MA (15 mg/kg) and/or emodin (20 mg/
kg) were intraperitoneally injected 30 min before the liver injury model. The animals were sacrificed under
anaesthesia 6 h after D-GaIN/LPS challenge, blood samples and liver tissues were collected. The levels
of alanineaminotransferase (ALT) and aspartateaminotransferase (AST) in serum, and myeloperoxidase
(MPO) activity of liver tissues were determined by colorimetric quantitative method; the levels of tumor necrosis
factor-o. (TNF-a), and interleukin-6 (IL-6) were measured by ELISA; the expression of LC3-II and Beclin 1 in
the liver tissues were evaluated by Western blot; the pathological changes of liver was evaluated by HE staining.
Animal survival rate was also analyzed. The one-way ANOVA was use to compare quantitative data, SNK-¢g test
was used for pairwise comparison between two groups, and Games-Howell test was used when homogeneity
of variance were not met. Results Compared with the control group, the levels of ALT, AST, TNF-q, IL-6
and MPO activity [(2 476.80 + 263.14) U/L, (271.71 £ 47.15) U/L, (537.92 + 89.35) pg/mL, (169.74 + 25.52)
pg/mL, and (1.37 £ 0.22) U/mg] were obviously increased in the D-GalN/LPS group (P<0.05). Compared
with the D-GalN/LPS group, the levels of ALT, AST, TNF-a, IL-6 and MPO activity [(1 248.01 + 380.70) U/
L, (142.59 + 34.63) U/L, (288.91 £ 67.21) pg/mL, (61.83 + 13.64) pg/mL, and (0.80 + 0.21) U/mg] were
obviously decreased in the emodint+ D-GalN/LPS group (P<0.05). Compared with the D-GaIN/LPS group,
the histopathological abnormalities in liver tissue were significantly alleviated and the survival rate of mice was
improved in the emodint D-GaIN/LPS group. Compared with the control group, the expression of LC3-II and
Beclinl was decreased in the liver tissue in the D-GaIN/LPS group, while compared with the D-GaIN/LPS group,
the expression of LC3-II and Beclinl was increased in the emodin+ D-GalN/LPS group. With co-administration
of 3-MA, the protective effects of emodin in acute liver injury were reversed, the levels of AST, ALT, TNF-q,
IL-6, and MPO [(2 398.78 + 233.57) U/L, (242.79 + 43.46) U/L, (505.07 £ 67.89) pg/mL, (151.46 = 14.11)
pg/mL, and (1.27 £ 0.15) U/mg] were increased, and the pathological damage of liver tissue was aggravated.
Conclusions Emodin alleviates D-GalN/LPS-induced acute liver injury in mice, which may be related to the
activation of protein LC3-1I, Beclinl and restored autophagy.
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2P £ 4 (acute liver failure, ALF) J&—
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Y AR PRI IS — R G St Blle 5 A e oAy
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HALF B IRAR 2, BlUsss. 259, R, W
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IGYT ALF B8 A6 A PR, B 259 D- 2 3
2k F, B B (D-galactosamine, D-GalN) / fif £ #
(lipopolysaccharide, LPS) A& 245 sh¥
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Fras U9 DI R R A 2 ELA W SR S 17
PERATEH . BRI A WS SRREA & B K
#, HhlNEGEREZW2MEMIGE, AW
T LC3- TRk WA, s A ek ik s
RAE SN U BRI, KK FEAE D-GaIN/LPS i
2R e S AW LC3- TT 43R
MR MAERE . Hit, A58 E e MK E R XS
D-GalN/LPS 75514 20 454 1) 25 BEAE FHAIL 1 A
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18~22 g ), WgF R 44 K2z sc g sh P rp s, 52
B S A= PR VF AT IR [SCXK (1) 2017-0002]. JF
U B B S S0 A5 AR Yoy 7 A e B b 22 42 1R K2 3
Vs L s e BEE R T . SE 259 LPS
(L2880, K [ ¥ & 055:B5). D-GaIN ( A2795 ),
emodin (E7881) W T 3£ [E sigma 2 F], H WM
7| 3-MA ( 3-methyl-3H-purin-6-amine ) 1 F 3¢ [
Cayman A F] (13242 ); NRARZ L FLREE (alanine
aminotransferase, ALT ) (C009-1-1). K [] & &
T2 24 Hk % %% i ( aspartate aminotransferase, AST)
(C010-1-1), #& i %A 1L ¥ B ( myeloperoxidase,
MPO ) (A044-1-1) #; I a8 5 & W F md 5t 2 A%
A TRV GE T s MR F o (TNF-a )
(EMC102a), F4Ifi/N% -6 (1L-6) (EMC004 ) £
DT S0 TRV K A IR A BR A F 5 NS
GAPDH( 5174S ). LC3- II (3868S ).Beclinl( 4395S )
—Pr M i H Cell Signaling Technology /3 A ;
k.2 % 6 ECL (K-1243-D10) i 7] & W T 2 [
Advantsta /A 7] ; BCA 8 FH & =il & (23225)
22 & Thermo 23 Fl .
1.2 HYEREST 5548

BSR4y 4 . K 40 HIN R Bt
MBS R 5 41 (n=8 ) : XTHBL . KHEZEd .
D-GaIN/LPS 41, K# % + D-GaIN/LPS 41, 3-MA+
KB ZE +D-GalN/LPS 41, 2 B4 A7 5K 7
U SC 1.8 #or. AbERF Rl 7 24/ U
Jes ST D-GaIN (700 mg/kg ) /LPS (10 pgkg) 5
S B E 2 SRS LRI . R IR T
SR H, NS+DMSO: £ H okl 5 ki
EHEH KEZR (20 mgkg) + DMSO: & H £k
i ; D-GaIN/LPS 2018 JiE i LPS (10 pg/kg) +
D-GalN (700 mg/kg ) ; K # % + D-GalN/LPS 4 #&
AV T 30 min FESSKIEER 20 mg/kg 5 3-MA+ K
i F +D-GalN/LPS ZUA R A 57 A, 4% (8] F& 30 min
REST 3-MA 15 mg/kg, KEEZE 20 mg/kg. 454
BRI 27 5) 6 h J5 REFAR AL, REEIMAE . L
FRAs, B8 P TR ERZH ) i, HigrdH 4 -80
CARIR VKA LRAT T J5 HH A SC SE B AT
1.3 HSE ALT . AST BUi&I

AR AR A I 375 T B P A SRR AP 3R, T
HVEREI /N MR AR A, HRD BRI KA 57
HERE-LRE, BR 505 nm KT, &0
BREARMOCEEAE, ARYEARE LA RORF S FEA
ALT., AST SZPr&& .

1.4 ELISA ix#il TNF-o, IL-6

MR TNF- o | TL-6 A6 I 357 & 5 VR Ui i 45,
TUHIRRAEAS , FFARR SE BB, Ik S 45 Fh
KA, BEERE—FEA, B 450 nm T,
RESAEARN G, ARYEPRIE T 2 A 2 A S bR
FEAH) TNF- o . IL-6 Y,

1.5 BFAZ MPO &R

A IR S E UL 45, WEA SEIR AR A
IR, TR R AL SV 0 25 R R AR
AR E EE G —F . MR 450 nm T
TS EAEANG S CRE(E, [RS8 REAS TR 1
WeRE, RS UL N A S EA SR LT TR A
PORE AT
1.6 BFHZLA HE #

B 4% LT W EERE 2 5 SR A P2, MRk B
KM YR 9ARNS - REL (HE) Zefa, T,
WK B, B A, eF R TSI RID R
FH LR EY) R AR 1k
1.7  Westem blot #:ill LC3— |l . Beclin1 EERIZE

il f& BV 1 EREREA, TN W Ik e B
JEHL UK B S AEARE A, SRIFHE E NC K L,
APrE A 2 h, —HLLC3- 1 (1 : 1500 #iBE ).
Beclinl #i#& (1 :2 000 #i® ) , N2 GAPDH #
f& (1:3000%#FE), VKFH 4CFE L%, TBST
PEW (3K, 20 min/ ¥R ), =%t (1 : 2 000 Fi k)
FIRIEE 2 h, FIRPEG, & LI ECL 960,
o4 a (5min), 7EAGI EBEIFCREAR
IKEL R AR JE fFH Llb A0 5 A o B 25 I BB
1.8 HHFEERSH

100 H/INERBAHL ( FEFLECFYS ) 53 5 41 (n=20):
PR ZH. KB E 4. D-GalN /LPS 40, K # %
+D-GaIN/LPS 41 . 3-MA+ K#Z +D-GalN/LPS 41,
WL 420/ 72 h BT, SR Kaplan-
Meier 72 il K fthid /N RAE AR 2R 4]

1.9 FitEFHiE

GraphPad Prism 5 %4 il 1] S Ab BA 55, 1]
SPSS 22.0 BT EdE, IEAA A THEVERER
B+ FRrUEZ (Mean+SD) o, L4 R
PRI 25T (one-way ANOVA ), PZH 1] LR
FH SNK-q K% , 77 22570k H Games-Howell £ %,
DL P<0.05 WZESAGIHE .

2 #R

21 FHENRITESEE. FiERMAFAARENT
ARUFT e T KB R X D-GalN/LPS 5%
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(149 /0N B2 453 400 v e B K I E . SXF
HEZH %, D-GalN/LPS #H 6 h iif ALT #i1 AST /K3
Bl TR (P<0.05), 1 K# % +D-GalN/LPS 41AiT
JIRE 2 S KT B FRAIR (P<0.05), DLEE 1. [RIAT,
5 D-GaIN/LPS 41 Hb#¢, K# &K +D-GalN/LPS 412
FEE T/ R, WK 1. LR HA A
7R, H D-GalN/LPS 53 09 I E 2 21 1 2% 5
JH N RIS RN, ERESHmIR, KAt
TR HAEA KL AN 5 1K 2R +D-GalN/
LPS ZH ] B s Se g 2O Bf s Ay, LR 2. LA
ERER, KEE TS D-GalN/LPS 75 31/ il
SVERTHRGT . EMER] 3-MA FEARTSE
T AW AL, Z5R SR 3-MA W T RN
SR ER, il e, HEURH
AR 1, E 12, 8 AT RES 5 R RN
D-GalN/LPS i S19 2 s s Ve
22 RBANBRRKERTFKEZH

AW G EE R Bon, RAEHEE T TNF-o |
IL-6 7E D-GaIN/LPS 41 H &g 3 i (P<0.05), 5
X RELL LA, KB ZR +D-GalN/LPS 4 44 K 177
AR (P<0.05), W32, Rk—iEAhmg bk
RN IR AR, ARSI AT AR ZH 21 H MPO
Wk, 5% e, D-GalN/LPS 4 MPO i ¥
B B (P<0.05), 1 KE % +D-GalN/LPS 417]
SR AN E VA, X5 4 S0 R 2R A A T g%
S AR IR — 2, 3-MA XTI 8 0 i BHL
W 7 K EE Z X D-GaIN/LPS 7% /Nil TNF- o | IL-6
F1IMPO JEPERPHIVER . 4878 AWERTREA B TR
15 24} D-GalN/LPS 17553 1 2 I 43 i PR 4R H
23 HANRFEARBEHEXEARETH

FART K Z X D-GalN/LPS 75 514 20 i
By VEFIRLE, AT FFIELL S H WA ST R
IR R SRR BN AT 45 SR B /N R D-GalN/
LPS ##%&)5, S5*XME4H (1.01+0.17 ; 1.01 £0.16)
®1 BAUNRULEHNRREEEIE (ALT), KEEM®

BIEFERSEE (AST) KA (Mean = SD, n=8)

Table 1 Comparison of serum ALT and AST levels among
different groups (Mean + SD, n=8)

205 ALT (U/L) AST (U/L)
X} R 2 192.97 + 68.58 34.52 + 14.47
KR 200.37 + 60.59 33.37+17.82

D-GalN/LPS 41 2476.80 £263.14°  271.71 £47.15°
K% + D-GalN/LPS £ 1248.01 +380.70°  142.59 + 34.63"

3-MA+ K#ZE +D-GalN/LPS 4 2 398.78 + 233.57°  242.79 + 43.46°

F1H 181.50 86.15
Py <0.01 <0.01

W 5 X M4 b %, "P<0.05; 5 D-GaIlN/LPS 41 It %,
°P<0.05 ; 5K Z +D-GalN/LPS 4 i, ©P<0.05

%8, D-GalN/LPS #H Beclinl F1 LC3- Il /K334
BERAK (0.77+0.16 5 0.75£0.20 ) ( P<0.05 ). i
K#EETHG, 5 D-GalN/LPS 4%} [ Beclinl #il
LC3- MFEAKFERE FH(1.05+0.17;1.04+0.13 )
(P<0.05), WL 3. DL g5 REM R RN 2T
PR HLTRI T RS A WS A G

3 itit

LGP 2 R AT R RE . MR B
e E N I EE S YIE Y G PN S (B
AR Z—, AMUBAYUE . YUREE. YAk,
USRI, Ok RIS W R B R A AAE
A SR R < S R (G R N 1 e
N, KEFR T REF O BT i il 1

AR (%)

Al (h)
5 D-GaIN/LPS 4114, 'P<0.05 ; HK# R +D-GalN/LPS 41 1L44,
°P<0.05
1 B/ NRALHED (n=20)
Fig 1 The survival rate of each group (n=20)

ot B K F4l D-GalN/LPS 25 K## +

D-GaIN/LPS 2H

B2 H4/PEATHSURE SR (HE 3e6@)
Fig 2 The liver histological abnormalities of each group (HE staining)

3MA+ K% +
D-GaIN/LPS £

F2  A4UNRUMLTEE TNF-a . IL-6, MPO i { &t ¢
(Mean + SD, n=8)

Table 2 Comparison of serum TNF-«, IL-6 and MPO levels
among different groups (Mean + SD, n = 8)

TNF-« IL-6 MPO
2159

(pgmL) (pgmL) (U/mg)
papilcHaEl 183.93+16.88 1975500  0.19£0.07
KEHEA 193.00£3435  1952£620  0.18+0.04
D-GalN/LPS 4 537.92+8935"  169.74£2552° 137£022°
K#ZE + D-GalN/LPS 4H 28891£6721"  61.83+13.64° 080021
3-MA+ K% +D-GalN/LPS 41 505.0767.89° 15146+ 14.11° 127015
F1i 6191 187.98 104.40
P{H <0.01 <0.01 <0.01

T SXRA HE, P<0.05 5 5 D-GalN/LPS 4 H.#, "P<0.05 ;
5KHE +D-GalN/LPS 4H 14, °P<0.05
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A: AW Beclinl, LC3- 11 & FAF3A7KF ; B: LC3- 1T /GAPDH JKJ HAH ; C: Beclinl/GAPDH JKJEE FUAE 5 1: XFHRZ 5 2: K#H 4] ; 3: D-GalN/
LPS 41 ; 4: KFHE + D-GaIN/LPS 4 ; Sx A4 Fb#e, *P<0.05 ; 5 D-GaIN/LPS 414, °P<0.05
B3 H4/MRIFAHZ LC3- 1T Hl Beclinl 8 HEKEKFE (n=8)

Fig 3 Expression of LC3-II and Beclinl protein in liver tissue of mice in each group (n=8)

YR BT R R GRSk B 2R S8 . s
HEAER BB Z X D-GalN/LPS 7% 510 2 AT
WA — 2 B TE

HH D-GalN &y /N B IE, 5 g LPS Hill
FERE R B RAEN T, J& D-GaIN/LPS i 3 & 1
JF 403473 5 TR0 T B 20 96 i 52 1o Y T B AE ), A
AWFFE, KB Z M H D-GaIN/LPS i3 4 45E [H 1
TNF-« . IL-6 #7742, $278 K8 Z X D-GalN/LPS
WA/ NEIHR G A TIRER . AL R,
KECEINH] LPS 1755 10 5 W 200 0 22 e i i 57 1
TNF- o *7 B4, MPO 3 1 (48 i gk ik g 2 2
P 98 5E 9 B2 Fh rb PR 20 it A AR R Y — A T
Shn B AREFSEH MPO 35 P45 R 1 D-GalN/
LPS iR/ NP MR IR I £, TR
BRI X — G NA Frsds, X542 00 %
gEIE

F WS — AR ST AR, 3 I T A R A 3 o
MM ZHAAMER. ZRMEAR. LR,
ANZBAE Y%, ST R AR E e BB
PER U, BFgT & B, AW R S RORE B
FIRHLHRI AU A7 B BB R 0, Les- 1,
Beclinl #{IA N JE: A MERMFRETERE A P77 AR5
gk W K, D-GalN/LPS i 5 19 2 J1F 458 475 71 B
A 2L LC3- 1T . Beclinl Fik/K TR, W
A 7 W AR A7 B 5 KB R A PR B
T LC3-II, Beclinl Fik/K¥F, FHRKERMIG T
HWEVEH . AWFSR R A B RED ) 3-MA T
Je, BEEBHT T R Z AL S B S R A
FHER, 15T R A SAE TRl S 2 = A
TERIA 580 . k&l SR B D-GalN/LPS 4 {#
AWEVER SN, KEZE AT LITE D-GalN/LPS 5 S 1
SRR RS AR . I, B
K F WK & 2 ) HWEE R, 235 s Xt
D-GalN/LPS % S/ Bt A s 2 AR 7R H

SR, KB A WA BARPLE AN TE 2, 5
B — AR .

i BTk, AR SE R BN K E R R
D-GalN/LPS 75314 /N R 2R #5405, 38 2 sk 20 i
WA AR A, A SAE R TR, e L
FERA, HRE/NRA LR 5 AR R 2
rh [ WA G 1 LC3- 1T . Beclinl /KF B, %
PPN AT A BRI 3-MA BP0, FeH R
F X D-GalN/LPS 35 S 1)/ R 0 0 R AL
TR RE S H0E AWEA ¢, RUAF KRB RIS H YT
PLHIAE FriE— 9T, (ATEARMIREE R, KiE
FOO SR B A PR3V AT S s AT VA i
A

FEFEHR  TEEE SR HARFAER 2 0o

2 X x o
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