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Research progress on the pathogenesis and related signal transduction
mechanisms of liver fibrosis

LI Mingfang' , LI Caofei’, ZUO Dongze', ZHAO Yingli', YU Shibei', XIE Yaohui', PENG Jiazhi', LIU Jianjun'*
(1. Department of Pharmacy, the Second People’s Hospital of Hefei ( Hefei Hospital of Anhui Medical University) ,
Hefei 230011, China. 2. Department of General Surgery, People’ s Hospital of Fengyang County, Chuzhou 233100)

[ Abstract]  Cirrhosis is caused by an imbalance of hyperplasia and extracellular matrix decomposition in the liver
for various reasons, and it is a major link between various liver diseases to the development of cirrhosis. The process of
liver fibrosis is reversible. Liver injury leads to activation of hepatic stellate cells to form muscle fibrocytes, excessive
extracellular matrix deposition in the liver, and then liver fibrosis. Its consequences often lead to irreversible cirrhosis and
even liver cancer. The specific pathogenesis and molecular signal transduction mechanism of liver fibrosis are unclear.
Therefore, it is important to explore the pathogenesis of hepatic fibrosis and investigate anti-fibrotic target drugs. To this
end, this article reviews the pathogenesis of liver fibrosis and the related signal transduction studies.
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TELA S i Ik e 28 1Y o 55 9800 0 22, 4ok il 1%
RAE R SMAIGALRSE AT, 45 KB et o
TR g e SR AR Sy — A EE R
JHEFAEAL AT % A= 705K P 98 L AR 8 P i 107 11
(non-alcoholic fatty liver disease, NAFLD) Jj 8¢ P AT
R H B G I s B 245 W) P T 0 S e v R
JFE R A Y A 2 P 3 1Y, 280t R 3 H R
S5 AT SR i 2 YA A ik O 2R IR Ak DA TR SN
AGS SR FRE AT A TR R B
PRI 1Y Ak % 2 5 30 8 AF AR 1 ke 35, KT
NAFLD | [ B S PR I3 B 245 1 e T 450 0 ) s 36
BB IEnES, Hor NAFLD €5k 4Bk 18 M I
WY SRR AN H R A 2808 M R IR T
FELIXPRAYT R 3 B R UL L R T 259015
SN RAA P G 1 Y [l &, DRI, R AR I 27 44k
PRI 1) 2 998 WL X B JHE 28 2 AR A 05 25 W 0F 5% LA
HE RN, A ORSCHRTE RS | 2R 1k A A= i 7
W N Z A AR AR EAE ], AT U R AR 5 5
W2 R AR s AR FRALAE S . M, A S
PG T N AN DG SCHR X 2R 4 Ak 1) & s AL ) DA
FARKAR SR FHATERR , NI AT AeALn 16 7 244
5y

1 FFAEURRIEEENS R RIRK

T AEf e R TEM ME R B RAE T, ALK
JEF200 Y B S T 200 i A BB , BT 4 TR 1 K
FH AL A 5 1 B S e 3K, 5 | 2T 4 ] 2 fip
B AR A | R 2T Ak 45 4 4 2 B DURUR A I
Yl , HE RS BOR R A 1 5L 2 T 0
KA R SIS AIE ST, I SE A A AR 4l
Jitl (hepatic stellate cells, HSC ) &5 EUH-£F 46k 19 3
TR IR PO R A S BT EE N
HSC BT AL T WUSET AE A0 M, T 4T defb d it 1
FERIAMRIR™ . HSCs 10 41 4 Ak 1) 5 440
SR, 22 BOBE TS AL 1) T A R A 22 b B
AL R TR, BT A A A 5 200 i B i, e T
20 2 B L /Il S5 22 R 200 I S 3 %) 208 L ERL 5 ) 2
Wi & HRESMERLZ A2 A AR AT T HSCs, #00%
HSCs FHARER & 1 40 B AR 3 5 1 A5 1 G
BORH N, HSCs BYBOE AL S 28 2 FF A0, Bk |
O3 R W RS i A, 400 L A DR DT - e i o U
PERGE  AIE P 22 P55 e Sl B 4 AT S HSCs,
W2 I G B R EIRAZ IR 0 58 T 2 A s

o e RN LR 5 10 % i 105 4 PH 1 5 i I
F BB AR OCAT S A eAh, AR LA
AR SR AT LA HSCs , 0 TAS 75 200 i BT 58 N 2
M B Ik L R A L Rz 240 S5 T e i %
SR DR 7 s A L P 5 20 6 1 e 2E HSCs
BOE . S GOR B R, HSCs I 7= 2E LA ZF
ZHE 240 0 P 2o AR AN A 3 2% 2R A i 2 i PR 1 7
25 ]l e 7 A D A M A0 Rk i 4 e a2k JULET 4
PRI S LB ET 2k 40 B 1 T A 4R E 1Y 2
5 RAERY 7= A AN DORN BT LISCET 248 40 4 7= 2
[l A AR HE T LR b rd &

2 HFAHUMBEXESESUE

2.1 Notch ESEHESERFF%L

Notch {553 B% & 32 & A 78 iR L& & R
A B e — T e EE R SF A5 a2 5
B MK Notch 1553 BETEMR NG & B o FE g
FEOME A A LA AR | 3 I R 22 A A 2 i
erh A YA X e FE vh T an i 3 R
BB A A R T A R A R ML Bh
Vb, BT 3% 2 DU A S R Notch 3244 ( Notch 1-
4) ) FH A ECAK | Jagged (jagl-2) | Delta-like ( DI 1-
4) ,TEBAE AR N Notch SZ 1A 4 FilE AL Gk (H
Bifk 223K jagl 5 DI Notch 3244 F1 Notch fit
PRFIR NN Z [A) (AR ELAE 522 Noteh {57 5 2RI 1Y
AT | AT BOBC AT 1) Noteh 52 (K88 -4 WA i
HAYYIFEN, Notch i B E B IE 7R JLAR 2k
JIed 1 22 > e B R 1 4 A0 s B 2 R B S
oS R

A BRI R HLIR P HSCs 951K 5 Notch {5
3 R AT 2 ] 2D R A Y TR AR A 0 R Y B
A KA B (transforming growth factor, TGF-B) AJ
PR RIAR SR I L KL E HSCs M354E™ . S 9EkE
SR, TGF-B Al #E HSCs 1 2635 Notch 15553 1,
FEFZIOIEER WShEA o FRIULEIEH
(a-smooth muscle actin, a-SMA ) 55 HSCs 5 i ¥ )
STt )25 B Notehl |, Notch3 DI (14 &8 25 14
fmt® . Notchl Notch2 Notchd 7E1E % [ 421 4%
A #ik B Notch3 {ULEM 7 WY AT LH LUrp it BLAR 3K,
18 PR T SR 3 W RN Noteh3 (94> F15 5 M
PRI A ORI R 8 M I kA S AT
Wit 2 4B S HSCs , BE AT LU 3o 75 40 At 8 ik
B TGF-B H 4% ¥ 3% HSCs, 7] i & 7] 42 $2 &
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Notch3 15573 F B2 5 HE 0SSR SE A, £ i
HSCs 716,

JF N A AL AT BES 5 T Noteh 55
B RE  EAEUE T AT A R A KRR, IFN
FLWR A AR I8 70 A AR B 40 o M1 B M2 B E g 4
Ji, MY I A0 2 Y Th Y20 43 0 Y 1A 40
Mi4Z - 12 (interleukin-12 ,1L-12) APREIRIEIN T -«
( tumor nmecrosis factor-a, TNF-oc ) . T L & - v
(interferon-y, IFN-y) S& {2 ¢ K 15 S oAk il i,
F AR A, nT AR 3 HSCs 175 4k ; M2 Rl 5
YA I Th2 BOZH M oA Y 1L-4 \1L-13 254 & K]
TR, A e i e s v i 40 e A
FEAER, B e A ] HSCs F 36 Ak i 72 v B AT —
SEVEFI . Notch 15538 % 76 JIF P 5 0 200 A 1) Wi Ak
AR AR M1 B A1 A 5 AL DL R 0 i
M2 2B TE AR SR TR N A% - B R 5
AT PR IR LR A KA R R RAMIF I 45
7R, IFN-y 5519 M1 B E W45 HSCs HE55%,
AJ B M1 A A0 B A A TE A [RTESE B Noteh AH
KAFS 5y F ST WE IR 45 3L H Hes1 1155 23K, T 7
M2 7 A AR Y RS R L RS R
MI 3 = 0 40 0 1935 1655 Noteh {55 18 B0 A ¢,
I st e P AT 2 Al G A e

JHFELAG 55 9 P AR D, I AE 40 7t ] 4346 IR
EAMA LR BB 2 5 T LT 4L i 9 BT A
JFREL 200 A [ B LA 0 A B 400 i 5 ARSI Bz 40 i
MIRE I RE, A X SCHERIRE , S LRI 32 B B
A2 A AT [l RRAS b 7 AL & &, Y P4l 32
P, AL A AT i 20 434k, R R S A A
11T 24 JH 552 o ™ 32 438 3 B0 A B8 0 A BR BN, IR A 44
Ji T SR 25 43 A0 T B AEL 40 i, AR 2 40 AL
T L 3 JFF 440 A 1 7 o i 4 0 i B2 2 A 2= T
FHH 25 Notch 55 5 5 Tz B>, A X
TR, R 22 15 1Y Notch 55 1] 3055 FFAHL 40 At i) JiF:
YALAY At B 02 a2F R 200 i ) RS 1 Bz 44
A 2 — 00 IEAE 18403 A R A /DN BURS
R |- A] R IR0 Noteh 1-4 FIECAA jagl-2 DI3,
PRI T Notch 5538 #% AT | [R]A HH 88 7 JIH
L R A AR S 2, Y AE A IS b B A
SEHAT UL R AE R, B HSCs TG AL L 44k, 2R
AR E LT 2k % A A, o 405
2.2 JAK/STAT ESHSSHA%K

JAK/STAT 55 i 22 S MmN 7 4K

PR {5 5 2 A O A 3 J =2 — , =8 i o A
fhel EwE R fL i 2 S 5 M g 34 i ik R T L
T g8 o 285 S ok A A R S AR W AN, T
g2 DAPS R RNE b NS R R NG SR A i S N3
PE AR IR 1 D) e 235 0 B 0% Ak 1 Al A2 1407 i
SRR SRR AL, MR R 1L 5 LR bt B AE
JAK/STAT {553 % vh BAT O a7

92 22 2 Pl U J 35 K] i i 1 A R 2 1 5, o
HINHK  JAK/STAT {555 7% 543 #4 v] G 43 A 59
FAET HSCs, P & 4 A= #3000 T 9t
JHFEF 44k 10 5 W BF 95 % B, T 9% 42 fok HSCs Y98 3R
FEARETE AL HSCs , T 7EA, 75 40 L 15 752 BR 5 rh AL 1Y
HSCs HI AT H B S 40 i B 7 D R AR K R 1 S
B, G 1Y U T TGF-B L o-SMA 52 53
WFE R I, FEIFEF A Ak /N BRASETRY v B A8 R 45 40
FRVRT 8 23 IS B 2B A7 39T B AR R Il TFN -y 7K
S BN PR AL REE L IRAMNIF I & B, 8
KHEEHUT 0] B FRARFEAC HSCs 1Y a-SMA K 1 g
JREE B 2238, ) i & PR, 98 25 ] 3l o 30 JAKS/
STAT {5 38 % 3 i 410 ] % T 4 )8 25 11 8% ( Matrix
metalloproteinase , MMP ) B2k Bl By — T T
TS, W JAK2/STAT3 3 5% Al LA ol 38 K B T
44k, JAK2 & —FP i TGF-B %N+, TGF-B/
JAK2/STAT3 {5 538 S WA R £F 4k it #2 v TGF-
B AR A5 Sam

IL-6 5 IL-6R 1] 2 5 JF£F 4k Ak BT 1 25 A0 9%
PR, VBN —Fh RAEER T, IL-6 A fE#F HSCs Y
W58 5 164k, JE R R NS 1R B HSCs 4 A F= 24 K=
BIFE A R T, 4 IL-4 1L-6 | IL-8 \ TNF-ou 55 BRI /E
FEAE NN RAE W RE L A7 A, B, TL-6 1T
HSCs 1k Y B ZAREY ™, 7E B B %5 v T
v, IL-6/STAT3 3 % () J s 5 AR | S = i
HE ConA FFHIIFRNBAIG HHVI KR,

ML/ AT A R T (platelet-derived growth factor,
PDGF) J&— 2% th A N 3% B 2R 55 4 5 2l Ak i ok
FIAE A A= K R T, E B DL o WORLAE A T I /R
Hh S I A AR B AR A HSCs |, R
FEANILY AT 533 PDGE, FF3 12 55 43 Wb 1) Iy =0 AE
TIRIBT HSCs , #1717 A2 45 3434k hy LT 24 4 i, 2R 4
FRAE R ALY, RAMIFSE & BL, PDGF ] fig i
T WLET A i M 3 5, AR E L7 AR 1 35 10 7Y fie
JE, A HFEF 4R B Vs e J BEML TR B4 A S >
2.3 TEMI1/GAS6/AXL i& & i#iE 5T 41k

JigeE N B2 bR i 1 (tumor endothelial marker 1,
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TEM1 ) j&— i 32 %02 2 3K T b Jd 1 45 %) &4 Ji i
ST A A0 20 L% 2R O B 1 A e R P R A L PO
Fik It H B A AR IS 0 3G 0 3R 2 W T IR
NRRI & F R EE R E ST A RER
/~,TEM1 5 o-SMA ¥ 8 155 HSCs R Hitric
FIALE AL, 7E HSCs JHFAE Ak 5 10 5l 4F 2 1k A8 5 1k
XTI Fe ik i TEM1Y | BABFSE R, 16
VUSRS T 09 A AR AL S AL | R ER TEMIL
LR /IS RUTE 27 4 Ak R B BH I i 4%, W) B 2 3,
S 20 A4 A S R T AN B ) G 5 7 A 2
7~ TEM1 LELE 7 £ e AV 5 A S T 5 ot 40 i 384 5
RN o U e (o R b P o o = 2
s BN B AP )RR A7, R, TEMIT AT £
FIFEF AR — A EE A SR = hn iy, ] g2
JHEF Ak 1Y S 2R YT R S, A 5 & B, PDGF
ZE o FEREE L Mac-2 & TEM1 B A , 7] 58
A 2257 24 L AR LT 2 20 P 0 6 e Dt i
P 11 A i 2 1 DORR T LET 4 4 i 48 1L 35 R 7
PRI 3k AR B 24 1 5 TR 3R 42 I 4% L ST &7 4 Ak
PRI FE R AL T B A LSRR,

A BE A RE S 1 5L )6 (growth retardation
specific gene 6, GRS6) J&—Fl &35 TG B /N Bk
LA YEE E K A, AXL MER [ TYRO3 J&H
FEAJLAER Y A EWF5E KB, 7218 M AT iR
A E I AT & 3R = K AXL 5 GRS6, [A] B
&P, HSCs 3% 5 TEM1/GAS6/AXL 15 S5 i 11
AL % V1B &, HSCs MG L), GAS6/AXL i
Z NN, X AR AE AXL JE PR AR A9 /0 B P 9
RE D AE GAS6 g Ay /N B & PR DY SR Ak B
S LR AL Sh AT 355, $E 78 GAS6 [ 6k 2k 5
P AT 38 Y55 HSCs AU , 8055 1 BU I SR AR 11
KRR TR RIB LI FHE RS &, ¥
HSCs # T& A GAS6 MM EiHE 57, il & M HSCs 1Y
MRS EB AR 13 8% L, 2R GASe 25T
LT Aefb i) 2 A e A ) — 0 il 2F 4k Ak 1) PR S i
FEH AN TR R B R B 4T AL 4 i e AXL MER |
TYRO3 BYFiAH4 2% 1R, {H7E 1 5 JE 240 i 5l 41
e ARG ERGERR AR 4
B & A & J AT BE 2l i S TEM1/GAS6/ AXL
55l MG fE HSCs SEELAY, X B2 P 27 41k 1Y
— B,

2.4 Fas/FasL RGEHIAT 5T 414
Fas J2 988 I8 58 X 52 44 8 G 1 1) BRI 22—,

Fas/FasL ¥ R G S HIE 40 T 09 BT, AT
300 A A Bt 2 A R T A R B
WFFE R, A0 B YR T A4 855 T ek /D BE g B £
Hefbsh Py B BT FE O 5 A ERHE S, HSCs
FERF &R T IR AT T, W7E 16 FR IR S i
R Fas/Fasl, R 1 235 1R, [ B Af B 2 0 T2 A0 5%
H I Bel2 5 p53 Fikmy LAY RAMNEFRAY HSCs
SRR KA LR T, FE RSN 37 5 52 4
b4 d B, HSCs TR AR 8% ,1 i J5 ik 18%,
HiGAE 1 G 4h 5 ek Fas Z 4K, IEFEAH I 15 S
N[ o Fas/Fasl. 15 & G5 16 i1 21 4
e B AT REAL R , HSCs PR T & 4 J5 , HSCs 1 fi &
i 20 R R A 7 AT R W O T /A R A 2R R
LI PR - BT A 9RE IR T i — 25 3% HSCs
ANWELE 15 ST dEAL e Ak

3 INE

IR FRTR TR 4EAL (8 A AR BLR DT 5 E A
Wikl TR AZEAT (TR 2F AE AL AT 2 R 2 B M, i
AL AL B O 2 2%, 55 HSCs /Y
WA 5%, IS BT R 235 2 A 4 0o B DO AR T
LRl HE R S BOA AT A 10 L 2= A Y
K, T HSCs B S G AL 2 b 2 0 4R oK
TE Notch, JAK/STAT ., TEM1/GAS6/AXL, Fas/FasL
SE(E SR FALE Sh P AR AT T3 K, 1HL
TR M5 28 5 1, OGRS 3d BE FE N
PRS0 UEATY 5 2 R~ TAE & AW S3 )
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