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[ Abstract] Hepatic satellite cell (HSC) is a kind of
nonparenchymal cells in the liver, which releases various col-
lagenous fibers and cytoskeletal proteins, playing an important
role in the pathophysiological changes of the liver. In normal,
HSCs maintain normal tissue architecture via regulating the syn-
thesis and degradation of extracellular matrix (ECM) proteins.
During liver injury, HSCs were activated. Activated HSCs are
the main cells that lead to the accumulation of extracellular
matrix, which is the main reason of hepatic fibrosis, cirrhosis
and liver failure. Therefore, lucubrating the role and mechanism
of HSC in the progress of hepatic disease and investiating the
HSC-related therapeutic strategies have practical significances
for the prevention and treatment of liver injury and raise of
patients’ survival rates in clinical practice.
Hepatic fibrosis;

Liver neoplasms;

[ Key words)

Hepatic satellite cells

JIT B2 PR 21 it ( hepatic stellate cell, HSC ) 2 JIT- i
e S S = D | g i R T R S S g £
10% 7c47 o HSC 2 JH- 20 ff A1 55 5 1 = SR U, o 4k

DOI; 10.3760/cma. . issn. 1673-9752.2014.01. 021

HETH: ERARRERES(31270532) ; HltA TS E
AR5 B (085RTSA002)

YERTBAAL: 730030 22 MK 258 I R S 2¢Be Hl & AL R M
TR TR R

WEVEE : Z2ER, Email: liym@ lzu. edu. cn

R BOABE 1 S 5T 5 |EAE R . A 19 i
B EPA K Kupffer B E HSC Z )5, 4% [
HARGRDTTE A B HSC 2 551 22 T IS 1) o B A2
M e FEISE HSC 3 B A B BA T B2 0 149
HAE P A B o AN SO AT E N AN R
HSC E IR FIB IR ZS N IFIE b 5 4 F AL 217
SR, DU N R 1) B3 16 £ (R 11 R B

1 HSC B RHER
1.1 HSC ¥R $

XF HSC MMt C & 100 2451 i
Kupffer F 1876 4F 15 & MM E A —Fh 2 B ARE
AU, R Hod 24 o BRI M . 1882 4F Rothe
WESE T Kupffer ()88, 1951 4 HA#35 To B DG
2P 0 AUTE A IR 52 A LA — b s & R B /NI 1Y)
A, I Z A 44 oA To 4L sl IV AR 41 e, 1966 47,
Bronfenmajer fiE5% | Tto 4 i i & 30, 55744 H i 44
eI, EE 1971 4F, Wake SR HLERSS & AL
YRR PR a1k A IR Tro 200 i A1 A2 1R 41 i
J& [F]—25 80, f48 iR X Fh A ML & e 22 A IR o
/N o B A AR FEOR I B A J 1 HSC Y
WFFEB AL JETIT. 1996 4, ( Hepatology ) 435 & £ T
98 {3 44 [ PRI 2= 8 B 7 180, X 2 4 ML 94 LA
HSC 1744 .

1.2 HSC 3% fb M 4t &

A7 F52 8 8] B 1) HSC 38 5 20 AR 28 /2 5 1 44
MUY fim . HSC 1E % A4 HUIRETH 4b T IR REE,
MU h & A F & AR A, ARKIK o FHE IS
T 1 ( a-smooth muscle actin, a-SMA ) |, & JF& il HE
RS e R T ARG EEAT,
HSC 0S4 WU AT 4 40 it . HSC iyl fb o
RS BEMFF B B o B shb Bt & 2 &
K DA R 20 i 4 7R LS R A R, R HSC X
Al 230 e A1 R A1 S A R B SN, T AR
i s I 2 3 A [ ) 38 B 2R o 7 A R A T A 3R A
FE BELF AEAL RN
1.2.1 HSC &AL 5 sh B B : HSC f% B A8 b AT
FE 2 R AR 4 (E 45 P R 4t B 235 o 440 4



.74 - HPAE AR AR A 2014 4E 1 A4 13 %55 1 ] Chin J Dig Surg, January 2014, Vol. 13, No. 1

) 25 3 AT 2 8 o 30T P Bz R 45 40
ML2T 32 86 (172, J 5 PR HSCHY o % o 24 i
FAHALE HSC 3G i f fp du 4% T S 2RI, B e
A 5 40 PR P8 1 RIS A2 v ] 7= M B R
PRI o B A M B0 A HSC BT ZEAE R A
I  PLT JE A RN 1 oA AL R IR BLAFAE
TP N, B PLT 4y B 65 PLT 47
AN T TCF-B 4,
1.2.2 HSC{ffL iy Fp2 b B . £ HSC AL 5 4%
B, LA AR W AT A Z AR AR AL, A0 45 2
NEBETE W LT AEIE B R SRR A AL e v | A
AR A HRAN WBC A2 5 1A% (1) 58 M. 1
INBRA A R T 5 A ) ) HSC A 2293 B, Az ik
£ HSC 3 1) P BEAE S, Al A 2273 3¢
(9 SR 30 HSC T RE 1A T e . (2)
Witk HSC US4 76 1T 21 4 Ak 1 72 bl i
SOVFORSE I T T KB 3 i fe £ E R . (3)
Py uy P, HSC i 5 5 B A% A0 i R 2 2 4%
WBC 15 1 3 9 R AE S L. (4) EAER A TH K.
HSC i i[RI 25 2% 1 HA AR 1 A9 A% 5] ] 4
A A NI, A BT HA 2T 4l B 20 Y S UL RRAE
FLAbGSCET AV | 5 it o 2 A A R h A2 . HSC
P I AN IRV R 122 A A B T i in 1 240 M
SR AR | BEAE ™ A L TR A A0 M R H
ST L B 2 i e SR 5 A B
HSC 38 i BT A [r] 9 40 0 PR Sl 2 4 56 17 B T 4
LR SOV, T35 o 1 A o o R R R AL 179
FRBURIE R HE T, 3k — ROV AL T BB R 21 4
PR Tk
1.3 HSC R&nyssr

[E AR 2 2738 AR AR T J& HSC 1 Bl iF 52 1
P, e 2R RSN SEBR T 1%, AEASAUMA A A B ER
SRR S E T HEAT HSC R B35, Tk Bk T A
AL 5t R 23R HSCZR I Ry 2 5r LA K 4
S FRBOR B LB LT . HSC 2R 1 17 hy (R SMF
5t HSC AWk, 48 T RI2 W A7 S g {1t
THIEMEM, B 1911 4F Carrel 13 V3T 2%
PR A0 ML SR P 5, i 3R S T R ST 2
HARTT o QIRTSCHTIR , HSC AT AH AT 43 A i b A0 35
PIRCIR S, # IIRZS 19 HSC R Tk L AL AX, 1M 3
HARAS Y HSC R ] DUE S IR XA
WFFEHUATETT AT £F 4EAL B S i) R o, T R 2
BB RS HSC &R o

2 HSC ZEIEERHEFMIER

Passino %) FI Chan 5" f) F 53 45 5 % 1 .
HSC 78/ Jif B 5 J1T AR 19 4o A Fn Bl 22 i B & 4 J 22
PR HSC B 3 A B2 SBUIT 52 40 i 14 % 7 B
5o A Sy JFF O 5 S 74 1) S0 400 i = — , HSC. 1 JIF&F 4
AT IE P-4 2o P v 3 B B /(0. HSC T
REEA LA P i RS 5N A (1) B 0T
Yife . HSC HA Zm oL fe, Bets o1k s 20 fu
FOREAS b e 20, H oML RE AR R A BRY . (2)
SCERIT T 40 M A A HF AR A0, HSC 7 2 4k
AR A WAF RS E J7 R S E A, 1B 5 AT
JErf 80% ~90% HIRR I A7 7E HSC 9127 Bk
L HSC kT R A RES G HE O, UG s
AHEA MERE S EAM O A %, B,
HSC HA /W ae, Al /r b ig 8 A VAR K A+ DA I
FRAN M DR TS 5 TR B AR PR AR

JHP R 2k e %)t AR L 0 A R 8 HL A v i VIR
TR AR A o PSR o PRI P 6 20 A B 18 T
PN 3 %) = 22 BH 7 SR U5, T AN HSC 19 JE A5 R AIE R
F,JCie H g sl &7 5k, 45 52 9 I g o 1 % YA
S 1991 4F H AR KB HSC fR7E N i K %
K, IEAT R Z R o R G . N 2 2 %
HSC Wi 1 232 R T, HLAZ R 1k (9 D Bl
) HSC w4547 32 ik, {H I A7 1K B8 67 19 A2 fb 482
KU B Z AT HSC 4, A T 401
Ca’ " W JE BT o OB BRI AT M N R 2L
HIMER N Ca®* ¥R BE RS fin , Wi Al $46) HSC 4 o

TEALHY HSC I 5 A7 £ Fh G 28 240 L AR R AIE , AT %
IR Z PN RPE A O I W A A [RS8 19 T g
(2NN T, RERS T 1E 2 55 1T Tk =) 30 11 0 3 91 42
HSC n] VR AT I 2 380 20 i L4 5 5 e % I N, 0
T bk B3 200 i - A1 R LR A VT 2F 2 Akt 3 Ak 1
HSC A 43 Wb 2 B 40 i IR+ Un TGF-p1,IL-10,1L-6
s X SO PR T RE A LUK R 1 7 3% 22 5 o i
HIUETT . HSC Hyse 2f R PR 1 & BT F i — 2 [ BH
TR 5 1) 2 s ML B A T 30 S, e g i PR L iT
I I S BE VAT R AL T R A R Y PR SRR

3 HSC ZERRZEFRHHIEA

WA SCTIR  TEig 2 R R AERT  HSC B &
TRAER A R ER RS R A0 E SR
PR BT P TR JR B RO IRAS . B0 5 1 HSC 3RA%
ANE T R RS W A W e 38 o-SMA (B R
I RIZE 8 1 55 5 HSC WSO 4 1 34 588 5 200 i 0 58 J5 43 b



AR AL R 2 2014 4F 1 A48 13 %5 1 1 Chin J Dig Surg, January 2014, Vol. 13, No. 1 <75 -

I3 43I R AL B T R R 5 = P 4R e
SRR s HSC M T8 B S N4 o 33K e P
RIS LEA5 145 I P FE 0 1) 2 DL 7 T A 2 B
3.1 HSC 7ENFLR4Efb b e

HSC i AL T 15 R JFLF e AL 1 oo S04, B
HSC 2 40 AL T 1 32 B2k U8, i LA L 48 HISC 38007
LS o FFF 2T 24 b P g B0 A4 B3 R P 5 LA 7
B, HSC B 4 40 i R 1 B 0 484 00 8 o 2 I
FRET4EH 2R Bk . B0 B9 HSC 3 il T 2T 4
A H e B 2R 1 5 7 A T R B 1 1
AT LI T i 35 57t LA 450000 A 95 A Y 35 5 B
o HSC Py T % e J5E 35 PR 78 JIT B 458 405 v ke 25 98 4
PR Ao T TR 5 7 A 0 80 SR e B 1) S TGF-,
J5 it H,0, Fl o/ 838245 4 11-B W BLiE
i HSC AR R 247 ) TCF-B F s S 3
1% SMADs (R RESN T-5 05 , TELT 44k KA 1 T W
B AL AR V£ 40D N R 20 L A B4 SRR
HaF- SMADs , AT HEA T R — 2544 38 TGF-B #Y
PER o BRI SN 37 995 16 HSC 7= A T e
JEHFA R T b A 4 A AR T S Ak L IL-
18 TNF 1 Z. [, {44 1 ¥R i TCF-B., I it
UL R 20 M A0 S R R A Y — A A o 3
T Y RE B A A RO I, HUR R HSC
AL SE A T 3t 2 T A5 B384 3, 357 90 S 6 790 )
I8 FH T4 SR vE 7 IR e A e 2

IFEF AL AR B — AR A6 52 1, 45 571X
S 1 200 7 R R O R T B T
YT 114 HSC 2 JFT U 98 95 £ 6 B PO 20 MO OR . A [l
51105 D9 2% TR I O R 20 M A, o TS A £ 2
M 75, O 08 ) 3 R BT A 2 451405, 3
— FRAAT BT RS PR 9 1) 22 B B 4T 4 AL
MBI B, A HE— R ER AL & L 1
BARAHLR] , A 2 LT 4L T RN BLSE
HSC B P LF 4 iR 7 4R 48 T TE 05,
A AT LA A 74 R 98 HSC 3% #48, Hh f HSC 4% 78 g
I3 EFHETE RE 1 AR M AR 26 M N, 38k HSC
T 458126 T A 1L
3.2 HSC 1E AT v i 1 T

FLYE 1889 4, Paget 42 Hi i Fift 75 187 {6
Sy R TRCER BEARE & B B £ B TR AR R T
5357 B B9, Domingo 451 v ) 3t 51 00 %)
VS R B e I8 400 6 G R R 0% 5 T3 4 G2k
KR e B S 2H R R I Rg 4 i a6 451 5 )
PR 40 52 0 PR 9 IR P T 1w 5 D ) B A R <

HE W R I LR R R A S AR . HSC AT
DA g 0 375 5, 7 HL A B 7 A R i A K TR T
WM 16 R T, A5 R T e 98 200 ) 1 e A AR 2
Taura %:2411Ei: 24 HSC 430 I IS A2 i R T B
W I, TR 3 R 98 2 20 A 0 A R, 434 e R S A
fit. van Zijl 2 g BE T 4Y 52 W1 E VLAR T 4
24 i AT 38 3 0/ D A K PR T3 B TGF-B 3
A B BIL A AR T 20 B 0 A I R

JEF IR B Gk A ) LA 0 7 25 5 R LR AR 22
i3 210 B 5 B 1 %0f % . HSC A] L4k g B AR i
SR HE 3 1) FCET i JULAH ., A e 933 200 0 ) 2 1 412 fit
FIF i PR 35 o O J5 14 HISC T L% 3 i e 400
R ZEEERRE ST . Amann 267 [UBIFTE 45 T4 . (K
A F HSC 15 T 388 40 1 T 18 Jon i 9 4 e 4 £
ZEFIEFHRE J) s 78 = 4EPRIR LG FR IR & v, HSC 7]
E RN A PO PESRSE R RE JE . ¥ HSC 5
bR AR R R AN B R, AT BRI 7 it
IR T AR o A, Ju 2528 S % 130 441
B P T8 0 35 ORI 445 SR % B - HISC. W A Ay ok <7
TS PRI, T ELIT 19 HSC 5 e L i s 42 %
AKX,
3.3 HSC 7E[ Jifk s E H AR

HSC 75 7] Dk 25 T AT % 2B FR A F 2 1T 47
B3 B S R, W4 2 HSC AR Z AW
Bz — , HLAENTLT 4i 1 5ok i v AT A F 309 g 30 1)
T FUKSEL 7 38 ) 5 S B e PR 2K I 9 HSC
T Ak P PRI M 46 LA B B T 5 e 2 T BELR- ik
ML . MR A LR 2 4R B R X5 AR
AIE AL HSC 24 HSC i 46 i, H: 40 i B 4
HI a-SMA Rk, 1 WUVL3H & B0 fc 4
SR AT BT 8L T DU YA 7 1) M e T A ) —
AR, N -1 S H T E F p I 4 i A8 R A
SREMR Y L FERTREALAMAR SR o P B
Z-1KERET D, FEfR 6 HSC ki iiE £
Fop R - B O EEE, A R i 4 ek &
I EPE ERREFEIIIBANEL R 55, NEER-
1 335 HSC RIHI M 2 R A2 ARG, 5 R 4 i iy
) Ca®* BERL, HETT A 40 M B 4. 5 IR, S
B8 7 A 4 AL B S 0 T R X L I R 1 R
HORDY . HSC A A IR EERE BN NO, IR RFSY
ZE L R :NO AR T HSC M T 4 5 T 1M 52 Ao s
st o 1 TERBK Y A, B bk T g A i
(220, HSC (545 B i AT LA R] I 8 35 11 # Jk i
VEHIBEL R, & A AT B, HSC Wi 45 1 R 1



.76 - AT AL AMEL R 2014 4F 1 45 13 445 1 8] Chin J Dig Surg, January 2014, Vol. 13, No. 1

SIS BN A LI BEL 7 8 B A, DT 38 e 1 Ak
J1o Fy—Jr i, fER 5 A1 B NO 7= A s 2b, N B
-1 55 NO By el 2R 47, i i 32 e S5 97k ok 25
S AU B 5 Bl 3 AR B — 20 T bk L 3
SR, I b T DR e A

4 ING

HHT, & T HSC 471 LA S A 4 M 43 £ 18
S LA TR HE SRy B S 8 Fp A I AR 803 1 i, T X 5
T S A HSC F& o HAAX HSC iy L8t ALk
VERIBILR] 6 A e ORI BE ) (HL 7R T ARZ A 1
PIRESEHT 7 0] DL HSC Sy #8550, W B X 300 s
HSC B I6 15t , AN UA 2 T JIE 5 A 19 5 il
ST, 0 HA T 1 RGOS 80367 HA —E T o

&% 3k

[1] Friedman SL. Hepatic stellate cells; protean, multifunctional , and
enigmatic cells of the liver[ J]. Physiol Rev,2008,88(1) :125-172.

[2] Nagai H, Terada K, Watanabe G, et al. Differentiation of liver
epithelial ( stem-like) cells into hepatocytes induced by coculture
with hepatic stellate cells[ J]. Biochem Biophys Res Commun,
2002,293(5) :1420-1425.

[3] Friedman SL. Molecular regulation of hepatic fibrosis, an integrat-
ed cellular response to tissue injury[ J]. J Biol Chem,2000,275
(4) :2247-2250.

[4] KasuyaJ, Sudo R, Mitaka T, et al. Hepatic stellate cell-mediated
three-dimensional hepatocyte and endothelial cell triculture model
[J]. Tissue Eng Part A,2011,17(34) :361-370.

[5] BaiQ, AnJ, Wu X, et al. HBV promotes the proliferation of he-
patic stellate cells via the PDGF-B/PDGFR-( signaling pathway in
vitro[ J]. Int J Mol Med,2012,30(6) :1443-1450.

[6] Passino MA, Adams RA, Sikorski SL, et al. Regulation of hepatic
stellate cell differentiation by the neurotrophin receptor p7SNTR
[J]. Science,2007,315(5820) ;1853-1856.

[7] Chan KM, Fu YH, Wu TJ, et al. Hepatic stellate cells promote
the differentiation of embryonic stem cell-derived definitive
endodermal cells into hepatic progenitor cells[ J]. Hepatol Res,
2013,43(6) :648-657.

[8] XIS, GG M EARANMIAEAT PR VR [T . sh AT AL S
Bh4%id:,2011,10(5) :409-500.

[9] Touboul T, Hannan NR, Corbineau S, et al. Generation of func-
tional hepatocytes from human embryonic stem cells under chemi-
cally defined conditions that recapitulate liver development [ J].
Hepatology,2010,51(5) :1754-1765.

[10] Uyama N, Shimahara Y, Kawada N, et al. Regulation of cultured
rat hepatocyte proliferation by stellate cells[ J]. J Hepatol 2002,
36(5) :590-599.

[LL] ok, BORER , K HEt , 5. RNA THRHOR RSN G AT 2R 20
TR R AR IR IR AT Re S sgm [T]. 4
WL A PR 201138 (4) 1361-369.

[12] Nativ NI, Maguire TJ, Yarmush G, et al. Liver defatting; an al-
ternative approach to enable steatotic liver transplantation[ J]. Am
J Transplant,2012,12(12) :3176-3183.

[13] Shirakami Y, Lee SA, Clugston RD, et al. Hepatic metabolism of
retinoids and disease associations [ J ]. Biochim Biophys Acta,

2012,1821(1) :124-136.

[14] Reynaert H, Urbain D, Geerts A. Regulation of sinusoidal perfu-
sion in portal hypertension[ J]. Anat Rec ( Hoboken) ,2008,291
(6) :693-698.

[15] Takashimizu S, Kojima S, Nishizaki Y, et al. Effect of endothelin
A receptor antagonist on hepatic hemodynamics in cirrhotic rats
[J]. Implications for endothelin-1 in portal hypertension. Tokai J
Exp Clin Med,2011,36(2) :37-43.

[16] Guo CY, WuJY, Wu YB, et al. Effects of endothelin-1 on hepat-
ic stellate cell proliferation, collagen synthesis and secretion, in-
tracellular free calcium concentration[ J]. World J Gastroenterol ,
2004,10(18) :2697-2700.

[17] Park SY, Lee JY, Tak WY, et al. Erythropoietin decreases car-
bon tetrachloride-induced hepatic fibrosis by inhibiting transfor-
ming growth factor-beta [ J]. Chin Med J ( Engl), 2012, 125
(17) :3098-3103.

[18] Watanabe T, Tajima H, Hironori H, et al. Sodium valproate
blocks the transforming growth factor ( TGF)-betal autocrine loop
and attenuates the TGF-betal -induced collagen synthesis in a hu-
man hepatic stellate cell line[ J]. Int J Mol Med,2011,28(6) .
919-925.

[19] Pinzani M, Marra F. Cytokine receptors and signaling in hepatic
stellate cells[ J]. Semin Liver Dis,2001,21(3) :397-416.

[20] Svegliati Baroni G, D’'Ambrosio L, Ferretti G, et al. Fibrogenic
effect of oxidative stress on rat hepatic stellate cells[ J]. Hepatolo-
gy 1998 ,27(3) :720-726.

[21] Whalen R, Rockey DC, Friedman SL, et al. Activation of rat he-
patic stellate cells leads to loss of glutathione S-transferases and
their enzymatic activity against products of oxidative stress[ J].
Hepatology 1999 ,30(4) :927-933.

[22] Domingo E, Laiho P, Ollikainen M, et al. BRAF screening as a
low-cost effective strategy for simplifying HNPCC genetic testing
[J]. J Med Genet,2004,41(9) :664-668.

(23] PR, Wi, XARTE, 55 IR AR SC I LR A0 M A0k s . | Je
o] B AL FIIERS [ )] 55 " A BEIA244R,2013,34(5) :465-470.

[24] Taura K, De Minicis S, Seki E, et al. Hepatic stellate cells se-
crete angiopoietin 1 that induces angiogenesis in liver fibrosis[ J].
Gastroenterology ,2008 ,135(5) :1729-1738.

[25] van Zijl ¥, Mair M, Csiszar A, et al. Hepatic tumor-stroma
crosstalk guides epithelial to mesenchymal transition at the tumor
edge[ J]. Oncogene,2009,28(45) :4022-4033.

[26] Amann T, Bataille F, Spruss T, et al. Activated hepatic stellate
cells promote tumorigenicity of hepatocellular carcinoma [ J ].
Cancer Sci,2009,100(4) :646-653.

[27] Okabe H, Beppu T, Hayashi H, et al. Hepatic stellate cells ac-
celerate the malignant behavior of cholangiocarcinoma cells[ J].
Ann Surg Oncol ,2011,18(4) :1175-1184.

[28] Ju MJ, QiuSJ, Fan J, et al. Peritumoral activated hepatic stellate
cells predict poor clinical outcome in hepatocellular carcinoma after
curative resection[ J|. Am J Clin Pathol ,2009,131(4) :498-510.

[29] Rockey DC. Hepatic blood flow regulation by stellate cells in normal
and injured liver[ J]. Semin Liver Dis,2001,21(3) :337-349.

[30] @22, phm, 230K WERERMBLA—HE R, 5 [T].
AR R ,2005,36 (1) :41-44.

[31] Kojima H, Sakurai S, Kuriyama S, et al. Endothelin-1 plays a

major role in portal hypertension of biliary cirrhotic rats through en-
dothelin receptor subtype B together with subtype A in vivo[ J]. J
Hepatol ,2001,34(6) :805-811.

[32] Cichoz-Lach H, Celinski K, Stomka M, et al. Pathophysiology of
portal hypertension[ J]. J Physiol Pharmacol,2008,59 Suppl 2.
231-238.

(Yo B 31 . 2013-10-21)
(Al 5K



