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B G T 2 K S8 B0 (hepatic stellate cells, HSC) AR £ 4L
KA R AR P R B R T HSC 25 Vit A #)
R Fle A, S mppsbh Rosd ki, Riimie
AF Bk MRS AS )5, HSC & A#E HSC ¥t L %
Frim BB T 05 5 4-ibfe B b RIVER 694 R L PDGE
AR TGF-B A M AR T&65 K -F PDGF 484848 HSC X &
S AL S G TG SR 84, TGF—B #8148 8 HSC 4%
A-SMA UAERARILR ., HiptaEafEa L BEmin
SNA T ET—1 0ok % HSC 19 & Z A M o 2 — BT
MG ad, mpes @i, AR5 HSC B4 4 %M
RO - B AE AR K38 R M) R 89 B 4% HSC #E AT M 4.
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HLEL WM, O 1 HSC R 27 4 A0 2 R i R oy %
BEFFAT. RT3 T HSC HAA R v K 15 BF 2T 440 5
HF5t E 2 B PR O HUR. RSO HS C BT 5
S AL BT T L

1 FFERMERHARDEREY S

KTHERMEUTREEA 100 ZEM L. FA7F 1876
%, Kupffer S EREERIM A —Fh 22K
ARG, r2 AR (stellate cells). 1898
%, Kupffer [N EEFENESK, MR FEAEEK
BRI RS BB B4 i (AT RS E
W4 dr 4 o4 Kupffer 4000) . AT, fIRE T E WA
MR ECIRAN L, AR R B T S, R4
M EWAME. L Kupffer LSBT I ZHIA
. 19561 %, Ito KIMFSAE —FE SAEH A M, FR
ZHNBEMAKE (Ito cells) Bi G40 (fat-storing
cells). 1958 4, Suzuki FERZEHIE Kupffer HE L
G Pt iE R I R EIR A0 M R A T AN I R A, A
M EVEA M Kupffer 4000) , B, 04 dr 4 4 Bk
MM (interstitial cells). 1966 4, Bronfenmajor
ESE T A4 MR 0 R L, 45 i 40 Mo ke /> 8 4 Y g 40 A

(lipocytes) . 1971 4, Wake™ [RIAt A &b &S 0140
PG EE R Tto BriR 5 R 40 M F0 Kup £ fer BTk
TP B A0 i R R — 2R A 4 M. 100 24k, P20t
DX IREAT TR, ARt T 2N A RS
FoOR TR AR L AREL, FREA T 4% Kupffer 1K
W, 1996 FEF L ZA G a4 HSC P

HSC A7 T Disse M, EWETENEMME (sinus-
oidal endothelial cells, SEC)AAF40fE, JFHH
KERRS KRR ASE LS. 1Ak, HSCILfdH
SEE AN, AR Y LRG0 MARFE Ak 15 A o HSC A3k
HIRAD, 590 S A% E 19 5-8%, {H HSC fS7AR 5 Af
R 2 DAL 5 AN BT A ER 1

EWEEATHSC RI K E S Vit AR E LA,
HIgef: (LD Z25Vit AR F: A VIt A
AR AR R0 7 7 THI B A 2 B . AL R AR /N i A PR AL
J& L BE O 2 3 W R AZ AT U T . A 40 T DABE L
BERORL L BERE, SRR BYSSRA4S S, #
BEIGEMHSC. AR, WEBEMEE . 7R
HiZZIMEANEBRLESRASEMFET Y. @25
AN FE TR A& A PR . EEH AT AL S, 40 Ak 3
Jii (extracellular matrix, ECM) &5 FFRE SiAE &
5% BRETRIBEFTIA A, HSC & IEF R AT 44k R &
ECM () FZ R 40 M. 1E 5 HHAE HSC & Bt eI BL TV &Y
T, TEIFIIIT B%5/b. HSC IBRE & R E 25 (LM) « 4T
YERE D (FN) . JZ#EEH (LN) . EH (tenascin) |
nidogen AL I E (undulin) FHERERE RS, U
MBI E. MBREERNEYRBEEAZED. E¥W
TEOLT, BHIE ECM 19& Bo R 3 A fE — A sh S P .
HSC B 73 2 b i It g RS TG 9% A 2 1T 5k D 4 Je8 B 1
B (matrix metalloproteinase, MMP)-1. MMP-2 %
DL i 2 A A B AR S 0T, TR 43 WA 20 4R 4 8 2R 1 I 4 1
#(tissue inhibitor of metalloproteinase,
TIMP-1) b7 1 S5 ik P R A (3) FRIA AN MR 1 R 3245, B
BT, HSC AT A4 b — Lo 40 i 5 7. 76 IE % KB, HSC &
FIEAF A AK D HCGF) , S5 4R AR TEED. 1k
&b, HSC iR RIAR D B ALK K F (transforming
growth factor-f, TGF-B) . IL/MRFTHEAEEKEF
(platelet derived growth factor, PDGF)fIjER
EREEKFT (IGF) %, [ HSC feik TGF-B, 111 .
[IZI=Z4R K0 PDGF 22480 a A7 SE. (1) S 5FEmmRHE
W HSC B AR DhEe. M IE S HFAE 23 55 iR iy HSC AT LA
70 2 ML B W PR AR T 7= 48 OB HSC i H B 52 4
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GeE M 32, DR fth 1 &7 48 TT DL B B R 0 R O S A
b2 N NNTTR=A B =@ R O IR e T | D= 9

JHRE A5 J5 s B DR 4t A DU 0T B ok WL B4 26 45 40 i
(myofibroblast-like cell) - 3E4bAI T, B HSC K
B4, AR, Vit ANRWEVE R BRIRAT 4S5 40 b
At % . Rk B HWAHRDEN o- “FEIIEEE
(a-smooth muscle actin, o-SMA), H a-SMA 1
FIE N HSC IR RIFR S, W57 R, HSC MiFsass 2
JH A A A R I R A R O B BR Y. B I HSC — 7 Tl
T I 1 A RO WA A B AN EE S 5 I AR A ) TR ORI T N &5
ffER, Ji—J7 i R AN R, X
KA B A B8 T AT db, TRk & i 0 %) g 2 2
Kfih. HSC My 2+ B A%, RS K40 (Kupffer
Cells, KC). HH4ifa. FFEEN B4R HSC B & 50 b1
Z Fh A0 DK - 1 5% o WA R B i RE I 45 R . FE A2
FI4R ML IR 17, TGF-B 1 PDGF j2 2 e Sk /e .

FERE 5, HSC RABUE. W& I HSC Rk = (1)
JpR3E R, KSR, AURAMI. KR AR K, Vit
TR, BEAHTNAM, moREARE, BB E
M E AR ). (2) MR EE A, FF H i s
T4k (3) RIA a-SMA, AN 4EFEREANME, Aig A
HSC FIfraE. (4) B BFWLAThEE. (5) AR MR £ .
(6) U ZFP A MR ¥, RIXLZHFZ446: 1 TGF-B, KH 1
BIZZAK, PDGF RILZA4 B WAL WREE (ET) RH A,
IGF-1;FGF %,

IO, R HSC TRl . TTER K & T 1
RARERER T REMERIER. HSC BB 7 =/ U
(1) BT RAEM B : A M, S mmEr, &2
fEHSC REMA. (2) ZAERTB :Kupffer 4M. SN
M. RGN MR /MR S, SRR T, JUHE
PDGF FI TGF-B, f&AF HSC J&k. (3) J5 RAERNEL : &L AY
HSC 45 VA4 ML Rl 7 PDGFE FI TGE-B, LA 4 Wb HI55 43 Wb 7y
K, BFHSC H— g k.

2 FFERMIRNvEL AL

HSC MG +480%, E5KC. B4, HEAN
F 40 i AH B AR F I 45 5. HSC FIX Lo 41 i 8] (1 4H B 1 F
HS C RS I FE AT 47 4 4 ik A R R B v P 1
. T KC ARG — 284 M fE o i T EE A AL 7
LI RIAF T bR , KC BRI R 2 56 T HSC HIH8aE;
To 18 M IE K B8 & AT 47 4 46 K R P 20 38 HE SR I KC 1
ZAEREIRWN, ERREARRE HSC MBS, HSC 5 KC fA B AE
SR T — Se R IR, BB AT ARE T
0 (B ZE BT 4> 7 (intracellular adhesion molecule,
TCAM) 2512 KC AT LAPE AR A B IR 1 ARAK S B P DA R
TeAE DY ER 2 HSC 38 AE , 41 AN S S A AR, R4
ZETIRE. W KC PEAHY PDGF REMRAE HSC K& 7 2448 4 I 1)
A5 A4, TGF-PB et HSC & Ak a—-SMA LA &
BRR . FHEBEEAME AL EEMRAER. EW

KC %t HSC fThie B EE M —FF, HSC B3 KC 4k
YIZERG M= A 0. HSC Ay RLP= AR a0 IR 7 s 40 P 45 7%
)3 X ¥ (macrophage colony-stimulating factor,
M-CSF) 1 TCAM, {2k KC 2 RN M i o). hah,
HSC & A] P~ A g ML K7~ PDGF . TGF-B SRt KC B 3E
PLR B o iR 55 4y WA FRAREE B 5 03— 20 s U
HSC ¥ A2 2 Fh A it D51 14 5% 23 b A0 43 Wb B IR
&R,
2.1 PDGFE PDGF & —FhEZ 1A 2250 F K 7. 85
i, PDGF Rei HSC KB 2 4 HRE T RIEZ MK,
b2 B A0 B SRS AR E HSC 43 24 R0 38 2F /) 40 i (K 7. PDGF
A, BPL&REEAKR, HPDGF-AA, AB. BB =Hf R
k. PDGF 24k o, BRI RALAK, Haa. ap.
BR =F. PDGF MIB #Er] 5o, BAMW A4S, A
BERRE S o WAL &, Bk HSC RB X o WL, #
FERIHSC 4 3RIA B W B Ay 40, FERF AP 4 fbif, HSC R
(") PDGF 24K DL B 32444 &, B 3445 PDGF-BB H A
(I3 M 7, IR PDGF-BB LA PDGF () B SZAK7E AT
YL A /e L A5 . PDGF 324464 sre [FR %
k-2 (SH-2) A ER L BR H B2 455 (phosphotyrosine-
binding, PTB) IANEIE, H5ELEH Grb2 45
A REZIHE TFus0S, MMEHE Ras, #— S RFH
MAME ST 58S (extracellular signal regu-—
lated kinase, ERK). Raf-1 ¥i%, HHFHTELK-
1 A SAP BERRLIEM T ERK A = 4iMil%, M C-fos KA
¥, JEsh HSC f3E A, T4 ERK 35 nT LABH T PDGF 5]
L HSC JiE4k. 5341 PDGF 53244645 & J5 38 1 5| R Ha BE L
g -3 Wil (PI-3K) &, (FREEAMRBERRIL, X—ilEs 2L
f£ifi PDGF M 244y 34455, BEPFEBUER+ ZOA
Al/b Ry, FEFAE S LG T (signal transducers
and activators of transcription, STAT) 5 PDGF
AR SH-2 S S, B R AR RBERENE JAK
R RSN AR SR A, KA, X408
T RG22 28T ER . cAMP 30 STAT J5 AT #i5l
DNA f)& . g4k Ca™ 2 T ALEIE AW, Na™/H ZHE
St 40 M8 P pH A TR A2 PDGF 1 F T8 8% 1) L3R5 . PDGF
(1 = Fh S Mg AR 35 AT 0% P1-3K, UL BB /EF 3R, —BB Af
TR HSC A FBAT, —AA RER Rt A, Xnalpb2 T
PDGF %tk a. B VRN METHIREFERLEER.
Ut4h, PDGF ik gE%E S HSC & Fk TGF-B 2540 i (Bl (& i HSC
45 V5 40 AN R R0 395 o - SMA. FRIE, PDGFE 7F HSC %
EE EENER. EWOFHSULRIER D ER PDGF,
JF84% 5 T DLW 82 2 PDGF R A2 AR Rk T . I 2
fit % PDGF FiA M. W TGF-B —#E, PDGF M BLIE &
W RAERTFHSC, BRI, #— 52 HSC
b SR8
2.2 TGF-B TGF-BA—Hm —RAKZ /K, EHMAERKR
R RZOER, T RN S, £ NR
THSC A LA43#A TGF-B #h, KC. AFSE PN R 40 M DL & AT
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CF YAV BRI (%) 28 P 20 B BT 4 . TGF-B 2 H T O AN os
KA HE HS C B A0 3 V06 40 M 40 56 S5 1 A B R 7, i
R HSC G a-SMA DL & IR FEEsE A&
B2 WS A AR, FIR A MMP s &R (23 TIMPs
G, AT B AN T B D . A, TGF - Bk )4k
I IR PDGF (9 /E P R 8E HSC 38 2E . 4% TGF-B BRI #
BN, FHEFFERE, BAERAFFEML.
TGF-B A 3 AR, BITGF-B,. TGF-B,. TGF-B., H
T TGE-B, 5 FFAT4ENOC R B D). TGF-B @i 40 f i 111
ZREEER, K2aBHE T, 11, I11 8, #i1EW
HSC RFAEIT. 111 M4k, BIGHIHSC =AI2 1k
FIRDTE L TCR-B A5 BSR4 & R
b TS, TGF-B 5 11 B TGF-B 324K (TRR-11) 4543
2 B T LA WG RE 1, e I a5E [ A T6F-B 324k
(TRR-1) FHAFZ BEFRAY FLAT I vG 1, 1 13 52 44 B 28
JEE [ BT S S8, Snad KT Smad2, Smad3
Re4h & IR TGF-B- ZMAEE5WH I TRR- 1 H R AR
th, 4L Suadd BRRFEEHERESY, HHNHRE
BN, BEJE KRR RN, BG4 A B A ) 5
. TGF-B 3244 1 JR4 Ras/ERK BB HE R & R, 1
TGF—B 5248 1T F30E WA HI3E 4. Swad 7 E1HH] TGF-B,
5 B AL, PRI TGF-B, BT S 4 e ECM LA & BR
W7 HSC FBEERY . EW R, TGF-B MIRIBIR D, TGP~
B (1 K& & BURR o3 W2 E FF B 400 S5 fi R ). BF PN 22 o 4
BFEHSC. KC. 32 P B 40 M 70 40 B8l v] L& B TGF -
B. M HSC MIBE & IX P A4 LR 71 FZE iz —,
NARAMATE R B SR . o N E B, HSC 40
1 TGF - BELAIE e w5t ) 77 AR 1 B 5 & B B A HSC & Rk
MW EZ I TCP-B, MBI N, 28T HSC
(3 — 5 s .

23 ET—1 ET-17FHSC PG RIS ET 2248 A (ET-RA) &5
4% Ras/ERK B I {E1F C-fos Tk 44 M N, WL
JG ET-RB 3Rk 3, HRiFIIREKFH I, FECAMP
Hahn, MFERK. c—Jun SH AR E HEEF (c-Jun NH2-
terminal protein kinase, JNK)ZZ2F|30H], MM
{4 5240, TNF-a W)3@EiT NFkB. Ap-1. c—Jun ¥#Ef
S0 3 PR VA T HSCL B4k, c-myb AT AR
AW F=Y)% HSC BBE, MR AT (focal ad-
hesion kinase, FAK) M| N3E& # A5 SALHM A LIFH.
W AR ThRe A HSC MR BEAM A2 —. BUE I HSC AME
Fik o-SMA i desmin WL, 1 HiCRIE ZF
EVEMR 2, JFREMTET-1., — S84 & (nitric
oxide, NO)Z&Z Pl I 1 40 S 7= A I 4 R &7 9K s i 1207,
fiF Disse [HFRATHSC BMEHER N T4, HEKE
Kise, BsEirmsE. Kk, HSC W4 bl EE AT
JFF I SE AR B, DA T 522 M 35 O (0 I 370 2 A R Rk P
F3. BBAh, HSC 9G4 IE A 5 4 BOK 2 1 40 i b 2 5 iR

PTHKE . BF/hmr R Disse BB, B “HFEEMN
MW", FETIKIE P R A o] 3 T &

BOE B HSC AR RIFLE A - (1) 408 E Ca™ JlIER
R, R Ca' BERKEFN, MMK Cat JR TN
. SR Mg ) AT HEILT KENS SR
G, WFIKAa-SMA. desmin 25, XL 2e
FAERE D A 4G, (3) RS KI, Rho
B (8 T ras SR —F GTP 4555 ) 25 HSC F4s.
HSC FIWCARIRAS 32 2 SEARB B0 op B LB S PR T
HBTAA S HSC 128 R B oA % V) R I VG M i ET-1 FI
NOEY B Goto et alV W RILLEI TR kR KM
B, BT BRI 2 2 B A AU B A 5 & MMP -1 4=
A% LK TIMP-1 A1 TIMP-2 A Bl /b,

FERAG IS FE A, 405 40 I () A dos 0 K C . i
MORFARAR . PR, I/ MREES HSC Z 8] ; B HSC
() 7 7E 2 Fh a0 B R R AR R 2808 v 4. = bt
Z S K B B 2 HSC e T % ol un, 37 Ik SR
KC, {24yt TGF-B,. PDGF 40K+, #5545
WABRIE HSC; T HSC B0 S5 F AL A LR AT EFF AR i, )
Iy TGF-B, S i R Tl B 4 bk — S 4 kE B 5 103%
AR A FF S S8 HSC. 78 FF 33405 i B2 v T 40 B ) 75 R %
TER TGF - By ANME, TEMINIEAL,  BEH 1 T A58 37 1 3
DRI, LASS 239 5 2XHeE HSC. 4 i PF - (e) 4B v] R A= AH
HBAER, sithRsiEsn, —MERKETF RS — MK
Bl F el L AR R RIL, IR B & RIA M3 0. a1 TGF-
B, MR EBAEA T HSC 4b, IEHH T PDGF ZAKMFIE. AT
WSS LN RE B R 2 4. 2RSS

JH A A SR 40 R T I 2ORE B 1 5 18 B FE A i &
FE R, LLECM 76 BF i B iR 7 BRI, e & n] LA
S5 PR AL AT Ih Be 2 0. HSC R 4 FFREAX & 95 1 SC B 2R
TIEERZ RIS TE . SEATE R HSC AW Rt DL RS
5 B B ST, G B T B R AL I R AL
F A e PRI T $ kB L% 0B 7 .

3 SEXM

1 Geerts A. History, heterogeneity, developmental biology, and
functions of quiescent hepatic stellate cells. Semin Liver Dis
2001;21:311-335

2 Wake K. “Sternzellen” in the liver:perisinusoidal cells with
special reference to storage of vitamin A. Am J Anat 1971,
132:429-462

3 Ahern M, Hall P, Halliday J. Hepatic stellate cells nomenclature
(letter). Hepatology 1996;23:193

4 Wake K. Perisinusoidal Stellate cells(fat-storing cells intersti-
tial cells, Lipocytes), their related structure in and around the
liver sinusoids, and vitamin A-storing cells in extrahepatic
organs. Int Rev Cytol 1980;66:303-353

5 Bronfenmajer S, Schaffner F, Popper H. Fat-storing cells
(lipocytes)in human liver. Arch Pathol 1966;82:447-453

6 Neubauer K, Knittel T, Aurisch S, Fellmer P, Ramadori G.
Glial fibrillary acidic protein—a cell type specific marker for
Ito cells in vivo and in vitro. J Hepatol 1996;24:719-730

7 Niki T, De Bleser PJ, Xu G, Van Den Berg K, Wisse E, Geerts A.
Comparison of glial fibrillary acidic protein and desmin stain-
ing in normal and CCl4-induced fibrotic rat livers. Hepatology
1996;23:1538-1545

8 Iredale JP, Murphy G, Hembry RM, Friedman SL, Arthur MJ.
Human hepatic lipocytes synthesize tissue inhibitor of



674 ISSN 1009-3079 CN 14-1260/R OFRENBRRE 20053818 $135 E5H

metalloproteinases-1. Implications for regulation of matrix pendent of raf/fos/jun/egr activation. Biochem J 1993;294:
degradation in liver. J Clin Invest 1992;90:282-287 785-791
9 Pinzani M, Marra F, Carloni V. Signal transduction in hepatic 16 Nakamura T, Sakata R, Ueno T, Sata M, Ueno H. Inhibition of
stellate cells. Liver 1998;18:2-13 transforming growth factor beta prevents progression of liver
10 Faouzi S, Le Bail B, Neaud V, Boussarie L, Saric J, Bioulac- fibrosis and enhances hepatocyte regeneration in dimethylni-
Sage P, Balabaud C, Rosenbaum J. Myofibroblasts are re- trosamine-treated rats. Hepatology 2000;32:247-255
sponsible for collagen synthesis in the stroma of human hepa- 17  Pinzani M, Marra F. Cytokine receptors and signaling in he-
tocellular carcinoma:an in vivo and in vitro study. J Hepatol patic stellate cells. Semin Liver Dis 2001;21:397-416
1999;30:275-284 18  Sanderson N, Factor V, Nagy P, Kopp J, Kondaiah P, Wakefield
11 Ballardini G, Groff P, Badiai de Giorgi L, Schuppan D, Bianchi L, Roberts AB, Sporn MB, Thorgeirsson SS. Hepatic expres-
FB. Ito cell heterogeneity:desmin-negative Ito cells in normal sion of mature transforming growth factor B1 in transgenic
rat liver. Hepatology 1994;19:440-446 mice results in multiple tissue lesions. Proc Natl Acad Sci USA
12 Nagy NE, Holven KB, Roos N, Senoo H, Kojima N, Norum 1995;92:2572-2576
KR, Blomhoff R. Storage of vitamin A in extrahepatic stellate 19 Stopa M, Benes V, Ansorge W, Gressner AM, Dooley S. Ge-
cells in normal rats. J Lipid Res 1997;38:645-658 nomic locus and promoter region of rat Smad7, an important
13 Zou Z, Ekataksin W, Wake K. Zonal and regional differences antagonist of TGFbeta signaling. Mamm Genome 2000;11:
identified from precision mapping of vitamin A-storing lipid 169-176
droplets of the hepatic stellate cells in pig liver:a novel con- 20 Thimgan MS, Yee HF Jr. Quantitation of rat hepatic stellate
cept of addressing the intralobular area of heterogeneity. cell contraction:stellate cells contribution to sinusoidal
Hepatology 1998;27:1098-1108 resistance. Am J Physiol 1999;277(1 Pt 1):G137-143
14  Friedman SL, Arthur MJ. Activatin of cultured rat hepatic 21 Gupta TK, Toruner M, Chung MK, Groszmann RJ. Endothe-
lipocytes by Kupffer cell conditioned medium. Direct enhance- lial dysfunction and decreased production of nitric oxide in
ment of matrix synthesis and stimulation of cell proliferation the intrahepatic micocirculation of cirrhotic rats. Hepatology
via induction of platelet-derived growth factor receptors. J 1998;28:926-931
Clin Invest 1989;84:1780-1785 22 Goto T, Mikami KI, Miura K, Ohshima S, Yoneyama K, Nakane
15 Davis BH, Coll D, Beno DW. Retinoic acid suppresses the K, Watanabe D, Otaka M, Watanabe S. Mechanical stretch
response to platelet-derived growth factor in human hepatic induces matrix metalloproteinase 1 production in human he-
Ito-cell-like myofibroblasts:a post-receptor mechanism inde- patic stellate cells. Pathophysiology 2004;11:153-158

B KiET

ISSN 1009-3079 CN 14-1260/R 2005 fE AL H 57 5 s 2 2 5 4t

200554 § 5751504 BT A4k I iE 4o

ATV 2 T HESh T AL B S SR & kx5 F B A2 I S ia T BTST kI, PR R RN S 70 = E T 2005-06 2 REH T2
BRZETT =, 230K R TEIRE, Wi, EARERL BT eENE. JURIE S AR R A REHEMWN T

1 {IEXAT

DEMERKAE, REZE LI 58 (&M ERS H pylori; Q&M BHR 5B BE, (&M BRSE w314, G)BKH
Gkt E R, RECRA RSB RIS KN A, B AT E R, BERR ISR A (6) &R B R 2 4a T (B BB
PR, YR H pylori, &MEHTER, RGN, BB IRE LR LSUERE), (AEFIRELEE L, B, SHEE
BETT; X & B0 B R A0S WS TR T DL A I AR 5T S SRR AT

2 BRHEk
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