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Abstract

Myofibroblasts (MFBs) promote the accumula-
tion of the extracellular matrix (ECM) by synthe-
sis and secretion of collagen in the liver, leading
to liver fibrosis. Activated hepatic stellate cells
(HSC) are the major source of MFBs, and also
play a key role in the development of liver fi-
brosis. Many studies indicate that hepatocytes
and bile duct cells may undergo epithelial-to-
mesenchymal transition (EMT) to MFBs; how-
ever, contrary conclusions have also been drawn
in recent studies. In addition, other sources of
MFBs have also been found, including portal
fibroblasts, bone marrow cells, and hepatic pro-
genitor cells. In this article we will review the
sources of MFBs in liver fibrosis.

© 2013 Baishideng Publishing Group Co., Limited. All
rights reserved.
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LR &F 4 2m Bt (myofibroblasts, MFBs)if
& A R IF 4 vk ik R AR B AT IR 2m S AR R
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KA AR, LRRT . FFHG BT A 4L
B 0 K b dm e 7 AR 09 BT 2k 2 e (hepatic
stellate cells)2MFBs#) &k R; & A 435
FOOA T tm o e B bR g e A T AR A
BT AT Al ad b -] i 4% 44 (epithelial-to-
mesenchymal transition)it #2 4% % 4y MFBs, 12
WA RV ARERT ZL#, B s A 8 a
AR EZ—; AR S B R A, KR
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DURFREEATAE, 25 3 35U 525 45 14 12 W7 B AR
BRI AL AR, I S AT ik, 9 A 2=,
WU £ 4E 41 i (myofibroblasts, MFBs)Je HL 71 1)
WA S W 1R mT g e, S R R
fEEECM B, RiZa-FiFNNLBN 2 M (alpha
smooth muscle actin, a-SMA), EAWZEE.
LT YL R S A7 E 32 B2 ti AT IEMF B s 4 51,
MFBs & T 4EA0 R AR e () E LA i, o) ok
PR EERT, A7 BT ) W H 2T 440 16 A2 O REL
i, o8 AR 4R vR T A, A SCHMFB's
RIS IRIAH I TURE FE A — L7k

1 2R8I
FFELR 40 i (hepatic stellate cell, HSC)J& T4 4
WIE RIS I, it H AT Ui 2 i B2 4
A . 507 A v R 22 Felig B SO PR 3R, A
TR N, BRAR L SR S SN L 4
oL WA PESE, B fHS sk, SRAFIVLRET
YESHMUSE, K ika-SMA, K EECM, I HH
G W LA DL AR JRE S AR
HSCIEAL 73 4y SR ShANFFEE AR B R ShB B
L7 ) SE AN R ik 55 4 WAV E HIIRH S C,
R R Bk N FFEER BL, HSCIRE LRI —
B B UL 557 430 A il S ) 3,
ALK Bl (transforming growth
factor-B1, TGF-B1) ] 5 U AFHSCi% 4k yMFBs.
ZMTGF-BUE S 2 e AEH T TGF-p152 4k
(transforming growth factor-B receptor, TBR), 1t
Ak, AN 2 Smad2/3 B R 1k (pSmad2/3),
Jr# HSmadd R SR E AR, IR 40
1%, WorE s S SRR TR () 5™ Smad 7/2 TGF-B1
EREBUNSN PR Sk iSSP L BUR AW 5 E2\V & 2
HXTGF-BUE 546 T i/ ™. B, 2
FSmad7if1#ik, A AN TGF-B1/Smadfis
XA YR y RS S 4k, TGF-BI
&AM A PKAS 5 38, 055 40 i AN o
T EE(ERK). p38 MAPK. c-Jun N-Jii i
(INK), flAfrTnr gk “#R4t” (crosstalk) ¥ /7 =X
XTTGF-B1/Smadfis 55 T = A K52 . i
N AR K IR (platelet derived growth factor,
PDGF)/&HSCHi A H B RIE. PDGF 52
{APDGFR(platelet derived growth factor reporter)
454, WM Rasi MifRaf-1. MEKFIERK, i&
Al 56 IRELILEE(-3) B (phosphatidylinositol
3-kinase, PIBK)4i &, 5 SHSCH 2 /34 MiEft
LM PDGFIE 2 BEHSCIINa'/H A2 #t, 4k ik
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WP S ALK SCHE R 55, #VIPDGE S S
LT 2255

2 CEXmA44m

A 1 JHE 45003 I, A7 3 JIEE R L A ) L 45 4 4 21
Hh P AT 4 4 S (Fibroblast) /£ TGF-B1/Smadff:
A LA R a-SMA(H) IIMEBs! 1. Y X ik
LT A A0 L AL 2T A A T AE IR B 21 44k
e R AR, IR R B A I, A D
HECMRVE TS HSC! . I 40 0 52 41
KILTGF-B2, BJAPDGFE-BBI AL, IL-6H1%11%
41 i #4462 I (monocyte chemo-attractant protein
1, MCP-1)%%, 11X L824 K PR 1~ FI{E 28 DR~ #B ]
PEHE AT 4R 40 B A AMFBs'™. Rtk 2 Ah, 145
X MF B HoAth DU FE 21 4E 40 4 7m0 i
JH-9 0 Jeg v A AT EE AR T, B 45 0 R 2 £
REE B2 Rt mT L, YA DX AT 4 4l
PEAN 7] DR 3 B0 02 1 JH s v 0 A 5 A B A
H, AR A EOE IR FE W AT RE 2 5 I b %
PR BEAR DG, VA5 DX 2T 4 4 i 53 25 07 V25 1)
HENT R RN AR T 7 iR IR

3 EREdm
AR, T 40 MO Rl Rk I 2T 4R 16 T B 9T )
AL, AR BB 22 1R UE 35 2 B 21 4 A 0k
RIS 2 MF Bs KU T8 T 40 g, 1X— s A
T4y N H. BFFTIESE, CCLALB &
BER A/ T, 30% a-SMA(+)[\IMFBs KI5
TATHES. ) — TR STt & I AT 4R AL AT T
HZ070% 5 R T TS (collagen ©)JMFBsK
R B, R R R AR I A RS AR S I 2T
et e T 6.8%-22.2% a-SMA(+)IMFBs
HH B A0 PR AR, s b S AR 4R R AT
RIHE REAIR FIMFBs, - H 536 505 () I 2
JF I B B AT A MF B it 2077 Lk $idls
BN HERIEIMFBs N6.8%F70% 45, H7%E
TR, 3XAT ] B A T 40 0 1 5 AN [ 17 32 il 1)
ZE 5T

B & (7] 78 )5 41 g (bone marrow mesenchy-
mal stem cells, BMSCs) ] it £ MFBs[{ ki 2
—. FBMSCsHH AL 4 HFD B A5 T 5Ok
fik(retrorsine) b B L 1) /NER, FFEAEAE T4
ZUPFIBMS Cs 1 LLR IR % B 2 I (vimentin) Fl
a-SMA, H PR & A I iR Y. ka5
R, BMSCs ] AN 2 fi L KR 1 R AR AT

A7 B 5

B2 4k tm R E AL
WA K RN 4
AR Jam i A2 0
REERY, M4
HRIEN, A
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D N 8
PR AT Y R AF B
B 4 f . R aX b
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growth factor, EGF)®RIF4H il 2E K A 1 (hepa-
tocyte growth factor, HGF)P?4%. 7 445 S 06 IF 52
BMSCsIH HL 245305 1 JHIE, 7 eiE b 8 2 - 1-
112 & (sphingosine 1-phosphate, S1P)f7 5 B
BT, THZH VR R P i S TP RS I, 17 1 HiE
HHRSIPORFEANAR, IX PR 22 (L 2 I 2 55 4
HREAM M, XL FEH, SIPRZR(S1P3/S1P2) 2
BT, BHITS 1P3 AT LA £F 4 Ab3t 2 Y, v
SIP2f11i A6 ] L HIBMSCs AT ™.

TiAk, B —2RCD45(+)collagen |
(PN (fibrocytes-like cells), A AR
PUIH 453 (bile duct ligation, BDL)/)N [T
WEFP AR X R4 i, 2T GF-BRIIUG T #4k hy
o-SMA(+)desmin(+)H A B 5 BE 71 FMFBs,
e HEET i A i 0O e Ak P JIEL A 28 R /N B,
FERE R BT R CD34(+)desmin(+) 2T 4E 40
o, BefgRikcollagen I, I HAEMRAN LG P15
FIGUECT, LT 4 40 i 1) S A o A2 B A I
4K (chemokine receptor, CCR)1FICCR2I{5,
CCRIRICCR2™ /) S EF 4L 41 Hu 32 45 43 il />
25%F150%; TGF-BFH/iE % Bl (lipopolysaccharide,
LPS)H A] LU S HE R I C D45 (+)collagen [ (+)
RN, ST B ER T, HhAh, i RELT 4
S MR T B v] fE I 5 R AT G, E /N AR
ARG AN B0, AT A AR i i 2T 4 4
PP ERECS. BEARAAR P A0 S50 1 R I BB 2T 4 4
W v LA 4k I MF Bss, {33/ 21 4 41 i (13T A% %)
JFE 2T 4 A P P A R i,

SRMA WO b i 840 M IF A e A
MFBs, ‘B 40 M # 18 /) BRI b B K
CDAS5(+)4H i At Fh T~ 2 P4 i ], 326 58 P4
H et THS CHITHAL. 1o L, Beobig BE4n pe
B S Ae s IS R ROR, JEC N T IR IR
WOAN i 22 S T i 5 40 B B A TR AT K. i
S0 N FS HEAA ] e O A AR I AT B
—, TEVRIT AL 7 T H AL, 2k H
A B AR R 2 — . (R Rl A R 2 A0 22 )
FEEAE A 55 BRS04 W MF Bs, 18T
B YR IT I 2T YEAG TR B RS . ] 55 3 i 40 i
] A5 ) 0 5 1) 23 AR AIF 9 1) O . St rh 2]
A S A g B S, fR E H40 RFAE, PT
LB T 40 M B8 R R 5 vh 249897 FoAT AP T
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sition, EMT) 2 $i5 4 ML 2 2% 25 b Rz 4 a1,
ARAH ) AN AR E 1 0 M e A R, e
1) it 3% B 2 IR iR A B IR O B, A i A
6L 5 ) DR, X — R A A A R &
STHLHEMFBs™. A RIFTUUE I B 2T 4 Al A0 2T 4
B AEAEEMTEL G M, SR 11 P ET b a3k i v
SETAFAEEMTA AR AL — 2551

56, NHE N ) R I EMTAE FH 0 I 47
YA 3k FEHEMFBs. BDLAT£F 4tk /N B b &
I T a-SMAFIS L 2 H (cytokeratin, CK)19
IR 4 i brad) SE g i B A b R 4 i, B4 g
Ji il fefEcollagen T 5 #RAMEE IR A A NHA | B
ML TGF-BHIIE v £ika-SMARILFIEER
1, TCKI19IE B0 JH T8 b AR I Al — 2
JELAE 384 A s 1 S T2 23, IRAE B Rz
J 3 IE CK 19 2 Fh A 5t 41 fu b i 4, A4
FSP1(fibroblast-specific protein 1). HSP47(heat
shock protein 47). vimentinfl#% 5% K - Snail™”.
T3 — AN BLCK AR JIBAS 41 i R i SR LS 56
I, NV PR A A b R 4l s R TR o -SMA
FNFSP1, [F] i EL A 2T 4 40 R A5 2 R S,
LR, THn o w] BERCA A2 AT 44 TP MF B
AR, Kaimori% U JE AR/ BUF4 i /s
bt JH 4 MR ] IR HIE S 1 JH-4 L mT B icollagen
[ . Zeisberg® PV R BLCCLIE S AT LT YAk R
HH AT () (40 AR G2 ) IR BT 40 i ] BLES 4346 A
Alb(-) FSPI(+) a-SMA(-) IR LT 44N iy &ik
45% [ 2T 2 A0 B ORI T T 4R, ik 60% 1)
FSPI(+)4I [l I R IE Alb, Ji57& 1] e 2 40
EM TR A ] B B, 7 27 4EAL I A 24
ZHEIIFSP1(+) a-SMA(-) AT 4E4n sk B
JEFA . 34, FEM. O B AR R R I
M AR A 2R, P9 Bz - TA) S5 A (endo-
thelial to mesenchymal transition, EndoMT), tH 1]
AEJEMFBs[t)— KU, HTGF 5 & LR, SR
JHEF Al b2 5 A7/ EndoMT, H |1 G € 8.

TGF-B. EGF. IGF-II BA K Jl4F 4 4 a2k
K[ F(fibroblast growth factor, FGF)-25541l i [A]
THAFFEMTRIR A, H AP B RA K
JETGF-p/Smadf(is 5 1l %5, JTERSmad4 il &
ESmad7fETGF-BIE5 F i, EMTD, ]k
JU R A /D B A R TR T A
AT LABE TGF-BRIEUR AEEMT, X SEA7 35 I i
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2 M2 M A PKARHOUE 7 M A P KA 21 A7
TRARY ETGF-BIYIEL N il &K iASnail, 3
73 7 IR e i T e ), K aimori
A FF A M E M THL #9807 R A7 5 AL
BT B S T4 % ZEEMT, Copple®sP%k
LA T IS b ) S AU 4 ik a-SMA
vimentin. SnaifIFSPIiN; WA S SH T
(hypoxia inducible factors, HIFs)-1B#k 2 1) 41
WAEAC A B P AR AEEMT, [RIFEHIF-1afl %
fUBDL/]N il FSPIEIA RIS 2, $ie 7 HIFFEIX —
LR R A T A .

BORA 2 SRR W IR - e 4 B A0 JH- 4
AR 38 BR85S T e 434 A MF Bs, (HAB A5
HAH R 458, BIZEBDL. CCLA13,5-diethoxy-
carbonyl-1,4-dihydrocollidine (DDC)3F &l 4#5
RUrh, JFF 4 RN IH A b R A R ) R e LR I (]
JEFFICFSPL. vimentin. a-SMAUPL Fcollagen I
FIAARZEST ™ TauraZe ™V R B, BARIE R /N ERURAC
JH- 40 MR AE AR SN TGE-B I T LLF= A collagen T,
HAMFBSIER, HE - 5A 2k I At 8] 5t 48
HIARIEA; CCLALF /N BUR A4 i, A
LPLEAL S R, #BAT K I o-SMA, FSP15L
vimentin, AN Ecollagen 1, PRI IA A 141 g
EMT/& RSN FR AT GF-BIE A AR H 1 N k=4,
Rygiel 55 Mgy T AL s g i 4, A AR
WIHE AT GF-Bi% S Ja B & BT 4k 41
NaZE I, RIAFSP1Mla-SMA L3 i, I HAAT
TR, AL HAL 040 o GAIRIMF Bs; {H
J& IR PERE 4 AT A A (primary biliary cirrhosis,
PBO). UK PEA#AL 4 H A %8 (primary sclerosing
cholangitis, PSC)LA K Iy JI G &8 4111 i 3 T 41
ZUSKIIF AR K IUHAE E 4R 1K a-SMA, 2R
IMRygiel %5 A BULTIAEMT, 1 A2& A A A4
JLFH 5 S 2 2RI AN — S0nT e 2 R IR b Bz 4
AR IR a-SMAZ TR AL T i, b il
DX EFYEALAL AT o-SMAZK K.

S G S0 15 0 A 4 Akt R b A7 A
EMTHRIRFIMFBs, {H 2 £S5 U 53] 13X — 31
., RN AN B P T B A S S A A
RKIGRFEA K WA, A b B 40 Jif A0 T 4 i ok
JRIIMFBsATECM £ 1 10 5T ik 8 i 2k — 21
HIBFT.

5 FFaZeie
SE AL A e T T, BAT e RE, A1
WFFU A BLIX AN N A AR T BE B MF B s ISR
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BT — WU R WF ST 45 R o, A 40 i 0 35 Ak
R E T AR RS i 07 9 1100 2 % R T
I _L 2 4.4 il (thesus monkey liver epithelial pro-
genitor cells, mLEPCs)&TGF-BRIG, AN
JREFAEA MY, 2k 25 b R 40 bR i I CK 8 AT Gk
K(E-Cadherin. ZO-1. CK18- occludin), ik
5] S 4 P AH S<HE [N (snail . plasminogen activator
inhibitor 1. collagen 1 ); 60%UA_E 18 ET 440 o
PR X a-SMA. vimentinfIN-Cadherin'.
Ty Ak, T B (R 4 A A — A A R, TR
AR B Thy-1.1(+) 59 5 40 )i w] BA R inf i |
J A4 B bR ic 4, J3 4 A MFBs R AL
A, peah, FNRILT — A RIEA N bR
CDI133[\HSCLA, BiHIHS CA ] BEKUE T~k
SATTE I PR AL A B, X T — R IR AT AR
HSCH] fie & JH 905 41 i 23 A el 7 v i)l 9 4
IR (=P STk SR | D B [ )
(AAF)/CCLBERIUESE, JHAL 40 Mo B AT 40 A A
MFBs, fij 4388 %A TGF-BIEHEHS C I 2 417,
D] 6T PN AH 40 i 55 MUF B s ¥ 96 R AT i dE— 0 1
58, JF A 40 i B A T 40 ke ik, HARAE
(%) ) 505 95 40 SRS ABL, 00 JH P 4L 4 i )
MFBs/Hb, it 3 m) JH- 52 50 40 i 410 =2 i 175
BT I T W)

6 Hifth
CD14(+) ) &1 Jo) I B AZ 20 i VA i 0 A 1R 4T 4
A, 2R E P S H5HU B 2. 44
RS e A S, el 1
) Hu - K 7 (colony-stimulating factor,
CSF), MCP-1 AL At R 1 B KPR 1
AR T TR SR AR X S8 A i PR - ] DA EH
A FRTHS C AL At — S8 ¥ 40 i 53346, (HA0 A ifi 5
A% A MAE BT £ 408 A (0 7 FH e AR A5 21 51252,
FEIE A K 2 B A i (RP K up fferdll i), 7
JHET Al R FE XU AR, 2T et 1t e 30, ek
kR, MAELT AR I, fth M RefE E 4T 4ifk
THIRP. B 1) — TS UL JHF T 0 40 g —
WA ORI T TR AN ML AR ISP, X HT R
Kupfferdf ffl & 48 AR ZF 4EA0AE - I 73— AN J7 1.

7 4518

44T, MFBs& K EECM, R F£F4EqL
iR, HETERIE A LIHSC, SNk %
[IMF Bss 1) HABACYE 2 3 4 A I, B8V Xk
SRR i BEAN . A AR 4 REMT

| BN
AW AGERT
SR ARG
BER, WA RiZE
P SRR
R, EHEE %
R s RAF R, B
FRT EBAE
S8 N -, AT
R EHFATTR
AW
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