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PRiEAE' 48

HE BB BFoS R (MEL) Wi/ i P8 v 2R K N
(PDGF-BB) 57 0 JIF B2 AR 41 0 ( HSCss ) 34 58 B4 5% ), IR R &
H5 [ WAKCEIREMMCHE, FiE HSC-To 2Lk 5 4.
XFHRZH BOHIZH MEL(fIC b ) AbBHAH . 1557 24 h 5 4
WHEE 4 FJC M T A9 DMEM 35523 | i 4n e [ 2516 T G, 9,
T35 24 h SRR RSN 4H AN A PDGF-BB (39 3 9 10
ng/ml) ,MEL Zb¥8 20 fit A MEL (fKF) &40~ 1 nmol/L, H 5
2 1 pmol/L, FHI 4N 0.1 mmol/L) , 7 48 h, 408
TR -8 (CCK-8) &1l MEL %} PDGF-BB 47 1Y) HSCs
HUBEI RN, Western blot M 7E HSCs MIAEHMHE D 1 &
# 3b(LC3b) \a-TIF LB A («-SMA) 1 F kKT,
SR DN i 3 S A RN (qRT-PCR) M2 HSCs
LC3b mRNA ,a-SMA mRNA 3K7KF, 75 5 HE 85 M %K HSCs
HIBTIES L T K, &R 5% R4 b, PDGF-
BB AES T HSCs BUHEME (P <0.01) , SHEIAIL LH, MEL fiE
0] PDGF-BB 7% i HSCs M %8 (P < 0.01) ; 5%} B4 kb
BRI LC3b o-SMA 1R A B B HE5R (3 P <0.05),
LC3b mRNA ,a-SMA mRNA 23k B i 8455 (P <0.05,P <
0.01) , 54 B 21 b %, MEL fi 30 il i Ff/E F (1L.C3b: P <
0.05,P <0.01;0-SMA:P <0.01) , &4 RN, S5XT A
LA BRI L 1 W VS T A 2 B (P < 0..05) 5 SR AT L
B MEL AP 7 e v B A W2 (P <0.01), &ig

HSCs HU3EFE FT R 5 H W 0S¢, MEL 41| HSCs 3451 7]
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A4 4L ( hepatic fibrosis, HF ) J& 45 S EUH
RO RIS - 18 52 O i 25 4, H: 32 200 Bk
AR R IHE N R T8 A B D JE BT (extracellular matrix,
ECM) 15 BE TR, 2 22 Fite 4 1 1) T 068 £ 3t e
(Ll e ah' . WFAT R R, U R A AR 40 i
(hepatic stellate cells, HSCs) 7£ HF & JE [ E & i
P2 EREEM . PFRD R /MR K
F-BB ( platelet-derived growth factor-BB, PDGF-
BB) Je BB ER A ¥ Z — 1 HSCs U i 84
o TERX—ib A8, B A RFERURAE R . A
BRUCHRR A WETE HEF SR R R AR A
AHLHIEATEAE . HF 15 1P 4 J r) e [l i, 394
S HF & 2 0 HE S0 | T SR ik 941 4 e B e g2l
HSCs 1AL, 14508 JiT- 200 e A8 OR3P FRE A gt ] LA Ds
G L G HE, VS BT R B TR
P R 2 (melatonin, MEL) 7] LI B W M 117
W% HF' |, HRTE WS HSCs #9556 R k. MEL Xf
HAMSIE R IZ B A1 1 AR DL , 0 508 E
— A5 MEL #046 HSCs 34 58 5 30 i 5 W5 7K 19
LIPS e

1 #MREF*

1.1 #p5iF  HSC T-6 (KA R0, 5
WiPE/NF]) s DMEM b 55 32 58 IR 48 13 (e g

levels and IL-6 content in liver tissue of APAP 4 - hour group increased;serum ALT level, liver index, HMGBI1

protein content and IL-6 content in liver tissue increased in APAP 12 - hour group. Compared with APAP 4 - hour
group, serum ALT level, liver index, TLR4, HMGB1, NF-kB protein content, MCP-1, IL-13, TNF-a, IL-6 gene
level and IL-6 content in liver tissue decreased in APAP + TAK-242 4 - hour group. Compared with APAP 12 -
hour group, the levels of TLR4, HMGBI protein and MCP-1, IL-13, TNF-o genes in APAP + TAK-242 12 - hour

group decreased. Conclusion

Inhibition of TLR4 may inhibit TLR4/HMGBI1 pathway to reduce the inflammatory

response in the early stage of acetaminophen-induced acute liver injury in mice.
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ZHEYA R ) s PDGF-BB ( 32 [F PeproTech 24
A PURAE A CE T 1 4% 3b (microtubule-associ-
ated protein 1 light chain-3b,LC3b) Hi&  o-~FH HLAL
B #5 H (alpha-smooth muscle actin, a-SMA ) He it F 5
SEREPLIR T B-actin LMK (32 E Abcam A F]) ; —H
VAR ( dimethyl sulfoxide, DMSO ) , Z& FF 3 fif§ B 350
( phenylmethylsulfonyl fluoride , PMSF) | 7 2 & . §% %
= RN AL SR 45 & R 75 ( bicinchoninic acid
assay , BCA) 157 & . 2R M 6 £ #i ( polyvinylidene flu-
oride , PVDF) i ( 138 = RAYFHARGBRAF) ;
MEL( 3 [# Sigma 23 A ) ; 40 M 71 503K 5] £-8 (cell
counting Kit-8 , CCK-8) | LI ZEHT/) BRBRAR B b i 1eG
(H+L) 4% ZRHEE 1% MARK (A HE Biosharp
HEYRHELAF]) o

1.2 #pE3Es 40 s 5% HSC-To 4tk 95 )5
BFRT810% JG 4R G (1% % - 584 %R 19 DMEM
RFEsd B 37 C 5% CO, MM &R
70% ~80% il Je A AR, UK 852k K 300 40 i 1 1 5
1.3 CCK-8 =3 JH3 ~4 fUanff, i 5 4.
X RRZH  BERL A MEL (IR, b s R i) Ab B
HSCs T 96 FLEE IR (M 5 x 10°/L) , B L%
6 ML, HEFE 24 h 5 MG EE 25 70% ~ 80% 4
JH 25, I I W B9 DMEM 85 55 55 D) fdi 40 it [7)
EALT G, W, FERE 3% 24 h S BR X FEALAMS- A A
PDGF-BB (&% 10 ng/ml) \MEL 4ZbFEZH i A MEL
(LN 1 nmol/L, 51 EA1 M 1 wmol/L, &5
4N 0.1 mmol/L) ,EE 48 h J5 i A CCK-8(10
g/1)20 wl, 4k %2 37 C % 2 h, /N FRE FR
B BRI %4 570 nm AR AW RS (A) fEL,

1.4 Western blot 3E3&  [] [-i& CCK-8 734 , ¥ 4H
Mudfh TR, TR IR Th R f A
TS 80% L AT I, W5 Ak AL B | 45 4320 i A AL 32
[A % (PDGF-BB il MEL, ¥ £ [W] CCK-8) , 55 48 h,
INCWE SRR SR, A PBS 252 Wk FT 4 i 22 40 Jifg 3
AWEVE , B0 (650 v/min,5 min) , 32 B, A
S L 2R iR O S B2 R T 4 L ol 240 5 SR A VR T A TR
5], HRE 30 min B0 PEEUEE . HAER)E R
M EFE 10 we, P17 12. 5% RGBSR Lk, 5%
JECE P, K — PR B 2 I MR (SR bt L LC3b
1:2000, % ¥t B «-SMA 1:1000, B-actin
1:3000),4 CHEBIRA, BEME 3 WKJa, IMA 9t
P H MR REZ 1 2 8 000, VEIE —HT, ECL &t
o, [FEAGI B-actin RIEMENNZ, ARG

Image J BRI KA 6T IR BEAE 43T, i ASE- 3
WG REE x R R, L LC3 b/NZ: B-actin HIJK
FEAH LB AR A AR FRih 6

1.5 qRT-PCR 3% [A] -i& CCK-8 F32H K 4 ffd
LR T EEFRIE R, BB BE R 80% 247 I [R) 254k Ak B
24 h 555 A 45 4b BER 2 ( PDGF-BB Al MEL, ¥
FE[A] CCK-8) K7 % 48 h J& ffi FH TRIzol i 5 #12 HL
HSCs & RNA, FI 24043 O B2 7 RNA 7K F,
A/ Mg BE5E RNA 411, 735032 0 1 pg &L RNA,
2 RNA JBE AL A B cDNA 5 — 55 2 % St
# :MgCl, 25 mmol/L 2.2 pl,10 x PCR Buffer I 1.0
pl,dNTP 10 mmol/L 2.0 wl,Oligo(dt) 18 50 pwmol/L
0.5 wl, RNase Inhibiter 20 U/l 0. 25 pul, RNase-free
H,0 1.85 wl,50 ng/pl RNA 2.0 pl, BAFL 10 pl,
REEFSAE .25 € 10 min, 48 C 60 min, 95 C 5
min , DA R 47 SEIE SO E 8 PCR 9731, PCR
RV RSk A SYBRG, # B AR AR P 647, R B
Z N 20 pl, KU SR 50 °C 120 s, 1 MEFR ;95 C
600 s,1 MEH ;55 C 15 5,40 MEH, 60 C 60 s,
PRICHEN A & FEA R 46 #5 D%k, BT 51 9)F
513 . LC3b, Fif CCCAGACATCAGGGAGTAATGG,
T TCTATCGGATACTTCAGCGTCA ; GAPDH, |- i
CGGAGTCAACGGATTTGGTCGTAT, T il AGCCTTC-
TCCATGGTGGTGAAGAC ; a-SMA , [ CCCAGACA-
TCAGGGAGTAATGG, F il TCTATCGGATACTTCA-
GCGTCA, SEEd #2 i L GAPDH N2 JE K 1E hy 5k
256 RT-PCR WY s, BHMEA—X 2 iy, 7E1R
BN B E S 8UE, 153 284> PCR RN I B 45k
(cyclethreshold, Ct) fH, EI#54i cDNA £ PCR ¥4
J IR BIHE— DR B E IR B, LA 4 iy
R Bt S S NS PR 7 B C(EAE iz b A 3L A
FEIR AT B, LT IR 4 A ik R 100% 115
HARKAmRiLE,

1.6 BHBEEWR HSCs WBMEH [ Lk
CCK-8 74 W4 A KORAS A1) HSCs ¥I513F T 6
fLb T, BLAEEHN 80% ZE AT I IRl A AL AL BE 24 h 5
A3 3N A 45 4b B K 2 ( PDGF-BB 11 MEL, ¥ J¥ [7]
CCK-8) K777 48 h, T e MG , & AL4N M43 5] 4 4
A AR 5 1 T s A ) s 4 B B . 1 000 1/
min .0 5 min, fEETTIE RN & O RH ., Fid L
THWR PBS, VRGN A 4% 2 58 WIS [ 2 W 1]
2 h,1 000 r/min B.0> 5 min PUTELNML, FEf L B H
T [ R, BRI MO W A B0 8 (R BE T )
R AR B U VE 10 20 M 1A ) B 45 BE I 1% DY
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FALHRIEATAC B . 2 R R IS 40 B AT, /N0 DD I
251 mm® W/NE KRR IE 4 h, XAk B 4
/NI T AE Y] A JRE 70 nm, MUBERET
T8 37 5 LR ( Talos L120C G2 35 FEFEER KA A M
F2 HSCs MBIMZE 1), T4 B FEAS BRI 3 S LF
AT B R T 2 um SRR RFRAE, Giit 45k
BRI Wi AR

1.7 iR SR SPSS 22. 0 AT 34T,
THEORILL x + 5 Fon, ZALZ A HLBCR AR R
#%53H7 ( One-way ANOVA), LI P <0.05 NERA
gt X,

2 gR

2.1 MEL 3f PDGF-BB #i& 1 HSCs 4 it 38 Ay
o 25 R 5 XA L #, PDGF-BB fig 45
RIZH HSCs {546 HGFH (P <0.01) ; SHIBIA 4K,
MEL AJ LA HSCs 3438 (P <0.01) , W3R 1,

#R1 MEL X&) HSCs HEAIEM (n =9 ,x +5)

20 5 OD,59 MR (%) FIH P 1A
X R 1.727 +0.078 -
T 1.878 £0.065** -
MEL
1.0 nmol/L 1.674 £0.040% 11.985
1.0 pmol/L 1.407 £0.059% 31.787
0.1 mmmol/L  1.307 +0.009* 39.196  143.4  <0.01

SRR At * P <0. 01 SRR A # P <0. 01

2.2 MEL ¥ PDGF-BB #i&# HSCs LC3b & H
G250 Western blot 45 5 i /x LA 20 HSCs
LC3b & H 3k /K AH X T X%k BT B 5 39 A (P <
0.05) ; AHXT T AL AIZH , 7E MEL 1 7l i Ab 340
LC3b FHRILKF- B E R (P <0.05) . WAL,
2.3 MEL X} PDGF-BB # &8 HSCs a-SMA &
HEIZ M Western blot 453 /R A2 HSCs H
o-SMA 85 IR 7K P AH X 5% B ZH B 8 38 i (P <
0.05) ; AHXH PRI #F MEL T #l g A B4 P | -
SMA £ IR IBK R Z FEL (P <0.05;P <0.01),
K2,
2.4 MEL 3t PDGF-BB #i& # HSCs LC3b mR-
NA RiZKFEH M  qRT-PCR 45 3 W 7 A AU 2
HSCs ' LC3b mRNA 3k K F A X FxF B4 4 3%
HM(P <0.01) ;A% TR | 72 MEL T i9 &b
FEZH b, LC3b mRNA KRB KF W FH B (P <
0.01), WK 3,
2.5 MEL X} PDGF-BB #i&#) HSCs o-SMA mRNA

LC3b
B-actin

B 20

1.5F T

1.0F —=

LC3b/p-actin

0.5

1 2 3 4 5

1 MEL % LC3b ER R
A:Western blot #:] HSCs H* LC3b B H/KFE-33% ;B 4% 41 HSCs
o LC3b MR TR ;1 X IR ;2 BRI ;3 . MEL IR 41 ;4 : MEL
HpF AL S  MEL SRl A 5 X B L. * P < 0. 055 SR
%.%P <0.05

B-actin ’-ﬂ-- v —— ——

B 1.5
*
el
Lok T
£
S #
< T
< ##
Z T
S 05f #
T
0
1 2 3 4 5

B2 MEL Xt o-SMA &5 &L
A Western blot Kl HSCs H «-SMA K /K% 1k; B: % 4H
HSCs H' a-SMA R EIFRIA ;1. X JRAH ;2 AR ;3 . MEL IR &4
4 ;MEL P34 ;5 . MEL A2 S5 X IR He 4. * P <0. 05; 58
I . *P <0.05,%P <0.01

FIAKFHFI  GRT-PCR 45 BN B HSCs
1 o-SMA mRNA 22 1A 7K T X 06 1 26 1 62 38
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(P <0.05) ; #HX} FAEAIZH | 7F MEL 1 9 (1) &b 3 2H
1 a-SMA mRNA 23k K g E MK (P <0.01),
LK 4,

20
* 3% s
o LS1 -
ﬂ T
X
=<
£ 1.0 F —|— it ki
<
: L
o0
o
Q
— 0.5
0

1 2 3 4 5

El3 MEL X LC3b mRNA Fi&H80H
1 XM ;2 BRI 4 ;3. MEL {57 41 ;4 . MEL H 38 41,5,
MEL @l 4 ; SR A, * " P <0.01; SETAIA L #5. " P <
0.01

201
g 1.5 *
x T
®
&
£ T wh
< 1.0 T
E #H
= I #H#
< T
=
P05
3

0
1 2 3 4 5

El4 MEL X «-SMA mRNA &880
L X RRA] ;2 BRI ZH ;3. MEL IG5 it 4l ;4. MEL 50 i 4155 .
MEL @57 S 41 S5X A LR . * P <0. 05 SHEBIA H A . ™ P <0. 01

2.6 MEL X} PDGF-BB #i& i HSCs B ISk

IR K 5A UL IBE G R VG i, A% R
VAN URTR =3 U8 i o I R = g E 3723
A, Bl 5B AU IESS A6 15 M, A% JI B 1E 7, A% N G
JoT AR DL BE B, 5T N AT LK B RS AR, BT 5C
XURZRELE AR TR 0T , A% S B T 8 A% N G 40 o ] DL
AR, BBTN AT UL/ F RS A, B 5D AU
FEEZE ARG BT , A% o) B T 5, A2 A % €2 I oA AL W Sk 35

A, ISP 1 W T A A 0 S A

C D

5 #&%H HSCs B#ZH x50 000
A XFREA B ASRIL €. MEL "84 ;D MEL #5740

AL AE AL R AL ] HSCs h [ VA IR
ARG T LT B34 T (P <0. 05 ) s A TAR AL,
7 MEL(1 pmol/L; 0. 1 mmol/L) TRy M4 [
WV A B E D (P < 0.01) |, HRERIZH A, MEL
(1 nmol/L) ZES G L, WK 6,

6

*

T

_|

_|

B W G A ()

i

0 ]

1 2 3 4

6 MEL X B AR T = RIEM MG
1% a2 ;2 A RIZH ;3 . MEL WPl 4 ;4 . MEL 744 50
MRAL AL * P <0.05; SR AL * P <0. 01

3 g
FET Al e 22 Fitg P 0 5 16 A 5 B A T

BEAL 2 HF BB EE )R, I P BE 2 Bl A hE K2
REZE AL, HA AR & R AL R, ARk A G
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Frl W, HF FEE R R A Ak 2 T DL A Y
IS Fe W] HSCs & ECM JE IRy 2ok IE , H.
HSCs G4k R UG ET 4 40 i & HF %42 % JB 1Y
HUGIT, HSCs BUITE FEA NF-kb % 5% H -+ 1 3%
6 M cymb JEPH AR, 1M cymb AW 45 A -
SMA FE[H 45 X, ik o-SMA, FT L a-SMA £ K
HSCs 1LY EZ bR &Y, 5 HSCs TG 10 AR K8k
HEIEMIXKEY, CCK-8 525 H & —Fh 5 i | peid
FIER %) 20 B A PR PPAG T 5 W LUH T 3T
AU ML B FIAE TS 5, % SC 50 R F HSC-T6 #4744
ANE:3% | F PDGF-BB 1% HSCs , i id CCK-8 FIf 52
SRS DA A4 K- 26 B, HSCs %X
HEFITE M I B 5E | HSCs «-SMA 25 4 it . mRNA 3£
IA7KSF-BH W3 = L 1580 PDGF-BB T4 1k HSCs, N5
SRS PR TR

IV EAZ A P 2 A A ) — R AR
T AU B PN R S B 0 7 S At 5 Rt 1
BNz BB IR IEAT B A L, R tRE =, T
EHRE A 1 74 3 (microtubule-associated protein 1
light chain 3, LC3)/Atg8 J& H Al 7% 9l e )32 ff
MW FirEd ., ©35 7T HRBENIE K, 615
A ERALR M AIE R Le3 T Le3 T, Framk
1) LC3 £l T Bl i B ) LC3 1, J5 & &k
ZEAIN T, 5 AWIRIRES & RO LS &I
FLe3 MU B Le3 T ry & el Le3 /003
T (W He 5 WA i 5 5 TR A G, FE SRR AR B
ST UL SR W R A R IMA T
TE R, 7 375 5 rL e L2 3] 19 058 /)R 45 ey S R 0 9 e
() & hRifE

Mo W], AW HE KB REA % (HHYS
HSCs X RN, EFEL T, HSCs & T2
S AR BOEARAS ) 0T 3R A A O B R —
HmARRR" . MAEE R R T A, HSCs A
(R R TR 2 1 Wkl o P R0, B 2 e T AR AR e, o
B NRIER M | J5 o HSCs B4 4k g WU2T 4k 241
P B pE B o ok VR, A RS RO A 4E AL R T, W -
SMA R EE 1, R F 5% 2 WA R 14 [ i 5
HSCs MG A %Y R, AIRNBFIE " £,
O v RT L5 | B T 7 HSCs i 5 9 S 4, HSCss
AL TFULERAS , IF HAEU S5 HF, XL 85 R s,
PDGF-BB AbF 5 3% 1L ) HSCs LC3b 2 i . mRNA
FEIRKF-IH S 3 v, P A6 U HSCs A MK SF i,
2 5% 3% 5 B 48 %) PDGF-BB 3803 9 HSCs i
TTRBTIEE A 7307, 007 L 1 e Tl AR 5t B 25 1

$275% PDGF-BB B3H #Y HSCs [ WK -0 i F3
MEL J&—FpHA L5 B e p IR T &R
R R HY AR, EB0E I RERS EaL HT £ 4
F Sl ORI HF & & A5 ECM 1A K
FREAR S IZ AL T R N S0 500 B MEL f8
EU i e A A N E 1 N N 223 1 T 3
9L — 4R HE PDGF-BB #4035 9 HSCs 1, MEL
POl HSCs T 54 H] 1 WK B AHE, 1T
gE LB, PDGF-BB AbBEf) HSCs H , i fu 358 78 A1iG
PRI I | a-SMA LC3b % 4 5 . mRNA ik
b 30 AT PN I S R A A A S S, 1 B
PDGF-BB BE{iG £k HSCs, [F] s [ 18 H W5 7K S, i 28
MEL 2 #1 )5, HSCs 34 78 94 ], Hi N a-SMA | LC3b
AT mRNA FIA K- T % HSCs N H W
it (A0 B 8 /0, R MEL R4 HSCs % 1k H.
TR AWK, Ik, MEL A DL 6] HSCs #9175
1k, HALHI v BE 5 MEL 8 HSCs #Y9 H 1 7K SF AH
5, X AIRYT HEF $24E T8 A I R B B . (R S5
SRR, AT Tl — R AR ST, W5 &
W W25 HF B985 £ A TCF-B1/Smads i #
P13K/AKT/mTOR 15 5 i i , RAF/MEK/ERK {5 >
i (AR U Ve AT RRAILHI A FriE— 2005,
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Effects and mechanisms of melatonin on autophagy

and inhibition of hepatic stellate cell proliferation
Chen Difei', Jie Lei', Huang Qiming', Xu Dexiang”, Ren Xiaofei', Hong Rutao'
('Dept of Gastroenterology, The First Affiliated Hospital of Anhui Medical University
Key Laboratory of Disease of Anhui Province ,Hefei 230022 ;> Dept of Toxicology ,
Anhui Medical University ,Key Laboratory of Anhui Province ,Hefei 230032)

Abstract Objective To investigate the effects of melatonin (MEL) on the proliferation of hepatic stellate cells
(HSCs) induced by platelet — derived growth factor (PDGF-BB) and explore its correlation with the regulation of
autophagy levels. Methods The HSC-T6 cells were divided into the following groups: control group, model group
and MEL (low, medium and high) treatment groups. After 24 hours culture, the cells adhered to the wall and were
changed into serum-free DMEM medium to synchronize the cells to the G, stage. After 24 hours culture, all groups
were given with PDGF - BB (10 ng/ml) excepted the control group. Besides, melatonin of different concentrations
(1 nmol/L., 1 pmol/L and 0. I mmol/L) were added immediately in three treated groups. After incubated for 48
hours, the effect of MEL on the proliferation of hepatic stellate cells activated by PDGF-BB was detected by CCK-
8 method. The protein expression levels of LC3b and a-SMA in hepatic stellate cells were determined by Western
blot. The expression levels of LC3b mRNA and a-SMA mRNA in hepatic stellate cells were determined by qRT-
PCR. The ultrastructure of HSCs was observed by transmission electron microscopy to understand the autophagy lev-
el. Results Compared with control group, PDGF-BB could induce the proliferation of HSCs (P <0.01). Com-
pared with model group, MEL inhibited the proliferation of HSCs activated by PDGF-BB (P <0.01). Compared
with the control group, LC3b and a-SMA protein expressions significantly increased in the model group (all P <
0.05), and LC3b mRNA and a-SMA mRNA expressions significantly increased in the model group (P <0.05, P
<0.01). Compared with the model group, MEL could inhibit such effects (LC3b: P <0.05,P <0.01; a-SMA ;
P <0.01). Transmission electron microscopy (TEM) showed that compared with the control group, autopolyso-
some significantly increased in the model group (P <0.05). Compared with model group, autopolysosome signifi-
cantly decreased in MEL treatment group (P <0.01). Conclusion The up-regulation of autophagy level can pro-
mote the proliferation of hepatic stellate cells and the inhibition of hepatic stellate cell proliferation by MEL may be
related to the down-regulation of autophagy level.
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