P.O.Box 2345 Beijing 100023, China
Fax: +86-10-85381893

World Chin J Digestol 2003 March;11(3):326-329
ISSN 1009-3079 CN 14-1260/R

Email: wcjd@wijgnet.com www.wjgnet.com 2003
. REVIEW e
200092 TGF- p1 . TGF-B1
200092
: ,200092, TGF- 1
102165793562
:2002-05-16 :2002-07-06 TGF-p1
TGF- p1
TGF- B1
[11,12]
1(transforming growth factor
Pi( 99 TGF- B1
Bl TGF-P1) .TGF-p1
1 TGF-B1
. TGF-B1 1984
. TGF-B1
/ B. TGF-B
TGF-p1 TGF-B1 2 3. TGF-B1 391
/ TGF-B1
Smads 112 .
TGF-B1 TGFT[31 (latency-associated
(hepatic stellate cell HSC) (extracellular peptide  LAP) TGF-B1 LAP
matrix ECM) TGF-B1 N- TGF-pL
25 Kd
TGF-B1 C- LAP
TGF-B1 2003;11(3):326-329 TGF-BL1. TGF-p1 TGF-B1
http://www.wjgnet.com/1009-3079/11/326.htm TGF-B1 225 Kd
125-210 Kd
0 TGF-B1 (latent
transforming growth factor 3 binding protein LTBP)
(1.2 4 (LTBP1 2 3 4)
(3-6] B1(transforming LTBP1 3 4 8 LAP
growth factor 1 TGF-f1) 8 TGF-p1 .LTBP TGF-B1 /
TGF-fs [13-20],
(inhibins )
(mallerian-inhibiting substance). 2 TGF-B1
TGF-B1
Kupffer HSC TGF-B1
mRNA Bissell et al 24 TGF-BIMRNA.
[r-101, TGF-B1ImRNA
TGF- B1 TGF-B1
. TGF- f1 TGF-B1
/ TGF-B1  50-90 %
TGF-B1 TGF-B1



. TGF-B1 327
TGF-B1 pH 4 TGF-Bl1
TGF-B1
TGF-p1 TGF-p1
21, TGF-B1
.TGF-p1 [w1]
3 TGF-PL (1) HSC
3.1 TGF-pB1 TGF-B1 ECME®; (2)
Bel; (3) (361,
4.1 HSC
/ [22];
TGF-B1 TGF-B1 TGF-PB1 (
(23] TGF-p1 TGF-pB1) HSC. HSC
TGF-B1
@ 1 (2)
3.2 TGF-f1 TGF-B1 (3) (
2 TGF-B1  (TBR- ) 2 )
N (4) 37,
TGF-p1 (TBR- ) [24-28),
HSC (1)
3
TGF-p1 A @) H
TBR- TBR- ®)
(Gs domain  Gs ) TBR-
[27-30] (4) a
: HSC
3.3 —-smads (s8] HSC
SMAD TGFB
. Smad HSC
42-60 kd N C
MH1 MH2 [39-44]
Smad MH1 MH2 4.2 ECM
. ECM @) (collage
' Col): 19 Col -
Smads 9 (Smadl 2
3 4 5 6 7 8 9 (2) :
.Smadl 2 3 5 (laminin  LN) 3
(hyaluronic acid HA)
Smad 4 Smad
6 [ TGF-B1
(common-mediator) Smads ECM mRNA
(Smad2 3) (361 -
Smad6 7 MRNA TGF-B1
TGF-B1 ; TGF-
Smads BIMRNA mRNA
Smads  Smad 4 [ HSC
ECM mMRNA ECM
DNA DNA (46-501
Smads
Smads (31-34], 4.3



328 ISSN 1009-3079 CN 14-1260/R 2003 3 15 11 3
(metrix metalloproteinases MMPs) TGF-B1
(tissue inhibitors of TGF-B1
metalloproteinases TIMP) .
3 (MMP1) 5],
(MMP2)
. TGF-B1 MMP1 MMP2mRNA 6 TGF-p1
(TIMP)mRNA TGF-p1 TGF-p1
MMP1  MMP2 TGF-p1
TGF-f1 TGF-f1
511, TGF-pB1
52 TGF-B1 TGF-B1
LAP TGF-p1
5 TGF-BL A- TGF-p1
TGF-B1 TGF-B1 ),
TGF-B1 TGF-B1 TGF-B1 TGF-B1
63, (1)TGF-B1IMRNA
TGF-B1ImRNA /
TGF-B1 2 3 7,
TGF-B1 TGF-B1 LTBP TGF-B1
(angiotensin A ) LTBPS LTBPS
(thyomboxane  Tx); TGF-B1
TGF-f1 &6, (2) TGF-B1 LTBPS
Breitkopf et al 4 [,
LTBP TGF-B1 TGF-B1
TGF-B1 LTBP TGF-p1
(53], LTBP TGF-B1
TGF-B104, Breitkopf et al 14 TGF-B1
TGF-B1
LTBP 7
1 , 2000;
8:687-89
TGF-B1 . TGF-p1 2 : :
2000;8:1267-1268
3 Huang X,Li DG,Wang ZR,Wei HS,Cheng JL,Zhan YT,Zhou X,
TGF-f Xu QF,Li X,Lu HM.Expression changes of activin A in the de-
54] _ B velopment of hepatic fibrosis. World J Gastroenterol 2001;7:37-41
! (3) TGF Bl TGF Bl 4 Friedman SL. Cytokines and fibrogenesis.Semin Liver Dis 1999;
TGF-p1 19:129-140
53] _ 5 Koziel MJ. Cytokines in viral hepatitis.Semin Liver Dis 1999;19:
. . (4)TGF-pB1 157-169
a, 6 , . . 2001,9:575-578
52] _ 7 Bedossa P, Paradis V. Transforming growth factor-beta (TGF-
' (S)TGF Bl beta): a key-role in liver fibrogenesis.J Hepatol 1995;22:37-42
. Bedossa et al [ TGF-p1 8 . BL .
2000;8:86-88
9 Bonewald LF. Regulation and regulatory activities of transform-
TGF-p1 ing growth factor beta.Crit Rev Eukaryot Gene Expr 1999;9:33-44
(6) Date et al 58 10  Heldin CH, Miyazono K, ten Dijke P. TGF-beta signalling from
' ! cell membrane to nucleus through SMAD proteins. Nature 1997;
TGF-[1 390:465-471
CCL 11  Border WA, Noble NA. Transforming growth factor beta in tis-
4 sue fibrosis. N Engl J Med 1994;331:1286-1292
TGF-B1 12 Moses HL, Yang EY, Pietenpol JA. TGF-beta stimulation and
TGF—Bl inhibition of cell proliferation: new mechanistic insights.Cell
1990;63:245-247
. Bedossa et al 13 Olofsson A, Ichijo H, Moren A, ten Dijke P, Miyazono K, Heldin



, . TGF-p1

329

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

CH. Efficient association of an amino-terminally extended form
of human latent transforming growth factor-beta binding protein
with the extracellular matrix. J Biol Chem 1995;270:31294-31297
Breitkopf K, Lahme B, Tag CG, Gressner AM. Expression and
matrix deposition of latent transforming growth factor beta bind-
ing proteins in normal and fibrotic rat liver and
transdifferentiating hepatic stellate cells in culture.Hepatology
2001;33:387-396

Kanzaki T, Olofsson A, Moren A, Wernstedt C, Hellman U,
Miyazono K,Claesson-Welsh L, Heldin CH. TGF-beta 1 binding
protein: a component of the large latent complex of TGF-beta 1
with multiple repeat sequences. Cell 1990;61:1051-1061

Moren A, Olofsson A, Stenman G, Sahlin P, Kanzaki T, Claesson-
Welsh L,ten Dijke P, Miyazono K, Heldin CH. Identification and
characterization of LTBP-2, a novel latent transforming growth
factor-beta-binding protein. J Biol Chem 1994;269:32469-32478
Yin W, Smiley E, Germiller J, Mecham RP, Florer JB, Wenstrup
RJ, Bonadio J. Isolation of a novel latent transforming growth
factor-beta binding protein gene (LTBP-3). J Biol Chem 1995;270:
10147-10160

Giltay R, Kostka G, Timpl R. Sequence and expression of a novel
member (LTBP-4) of the family of latent transforming growth
factor-beta binding proteins.FEBS Lett 1997;411:164-168

Michel K, Roth S, Trautwein C, Gong W, Flemming P, Gressner
AM. Analysis of the expression pattern of the latent transform-
ing growth factor beta binding protein isoforms in normal and
diseased human liver reveals a new splice variant missing the
proteinase-sensitive hinge region. Hepatology 1998;27:1592-1599
Mangasser-Stephan K, Gressner AM. Molecular and functional
aspects of latent transforming growth factor-beta binding protein:
just a masking protein? Cell Tissue Res 1999;297:363-370

Bissell DM, Wang SS, Jarnagin WR, Roll FJ. Cell-specific expression of
transforming growth factor-beta in rat liver. Evidence for autocrine
regulation of hepatocyte proliferation. J Clin Invest 1995;96:447-455
Ebner R, Chen RH, Lawler S, Zioncheck T, Derynck R. Determi-
nation of type | receptor specificity by the type Il receptors for
TGF-beta or activin. Science 1993;262:900-902

Lopez-Casillas F, Payne HM, Andres JL, Massague J. Betaglycan
can act as a dual modulator of TGF-beta access to signaling
receptors: mapping of ligand binding and GAG attachment sites.
J Cell Biol 1994;124:557-568

Henis Y1, Moustakas A, Lin HY, Lodish HF. The types Il and 11
transforming growth factor-beta receptors form homo-oligomers.
J Cell Biol 1994;126:139-154

Chen RH, Derynck R. Homomeric interactions between type Il
transforming growth factor-beta receptors. J Biol Chem 1994;269:
22868-22874

Luo K, Lodish HF. Signaling by chimeric erythropoietin-TGF-
beta receptors: homodimerization of the cytoplasmic domain of
the type | TGF-beta receptor and heterodimerization with the
type Il receptor are both required for intracellular signal
transduction. EMBO J 1996;15:4485-4496

Wrana JL, Attisano L, Wieser R, Ventura F, Massague J. Mechanism of
activation of the TGF-beta receptor. Nature 1994;370:341-347

Feng XH, Derynck R. Ligand-independent activation of trans-
forming growth factor (TGF) beta signaling pathways by
heteromeric cytoplasmic domains of TGF-beta receptors. J Biol
Chem 1996;271:13123-13129

Wieser R, Wrana JL, Massague J. GS domain mutations that con-
stitutively activate T beta R-I, the downstream signaling compo-
nent in the TGF-beta receptor complex. EMBO J 1995;14:2199-2208
Attisano L, Wrana JL, Montalvo E, Massague J. Activation of signal-
ling by the activin receptor complex. Mol Cell Biol 1996;16:1066-1073
Matsuzaki K, Date M, Furukawa F, Tahashi Y, Matsushita M,
Sugano Y, Yamashiki N, Nakagawa T, Seki T, Nishizawa M,
Fujisawa J, Inoue K. Regulatory mechanisms for transforming
growth factor beta as an autocrine inhibitor in human hepato-
cellular carcinoma: implications for roles of smads in its growth.
Hepatology 2000;32:218-227

Muro-Cacho CA, Rosario-Ortiz K, Livingston S, Munoz-Antonia T.

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

Defective transforming growth factor beta signaling pathway in head
and neck squamous cell carcinoma as evidenced by the lack of expres-
sion of activated Smad2.Clin Cancer Res 2001;7:1618-1626

Itoh S, Landstrom M, Hermansson A, Itoh F, Heldin CH, Heldin NE,
ten Dijke P. Transforming growth factor betal induces nuclear export
of inhibitory Smad7. J Biol Chem 1998;273:29195-29201

Derynck R, Zhang Y, Feng XH. Smads: transcriptional activators
of TGF-beta responses. Cell 1998;95:737-740

Pinzani M. Novel insights into the biology and physiology of the
Ito cell. Pharmacol Ther 1995;66:387-412

Branton MH, Kopp JB. TGF-beta and fibrosis. Microbes Infect 1999;
1:1349-1365

2000;4:217-221

Friedman SL. Seminars in medicine of the Beth Israel Hospital,
Boston. The cellular basis of hepatic fibrosis. Mechanisms and
treatment strategies. N Engl J Med 1993;328:1828-1835

Huang GC, Zhang JS, Zhang YE. Effects of retinoic acid on
proliferation, phenotype and expression of cyclin-dependent ki-
nase inhibitors in TGF-B1-stimulated rat hepatic stellate cells.
World J Gastroenterol 2000;6:819-823

’ ’ ’

1999;7:663-665
. 1999;7:57-59
Wu CH. Fibrodynamics-elucidation of the mechanisms and sites
of liver fibrogenesis. World J Gastroenterol 1999;5:388-390
Pinzani M, Marra F, Carloni V. Signal transduction in hepatic
stellate cells. Liver 1998;18:2-13

2001;9:1056-1060

, . . 2000;8:681-683
Rockey DC, Maher JJ, Jarnagin WR, Gabbiani G, Friedman SL.
Inhibition of rat hepatic lipocyte activation in culture by inter-
feron-gamma. Hepatology 1992;16:776-784
Mallat A, Preaux AM, Blazejewski S, Rosenbaum J, Dhumeaux
D, Mavier P. Interferon alfa and gamma inhibit proliferation and
collagen synthesis of human Ito cells in culture. Hepatology 1995;
21:1003-1010
Lortat-Jacob H, Baltzer F, Desmouliere A, Peyrol S, Grimaud JA.
Lobular—but not periovular—inhibition of collagen deposition
in the liver of S. mansoni infected mice using interferon-gamma.
J Hepatol 1997;26:894-903
Baroni GS, D’Ambrosio L, Curto P, Casini A, Mancini R, Jezequel
AM,Benedetti A. Interferon gamma decreases hepatic stellate cell
activation and extracellular matrix deposition in rat liver fibrosis.
Hepatology 1996;23:1189-1199
Cales P. Apoptosis and liver fibrosis: antifibrotic strategies.Biomed
Pharmacother 1998;52:259-263
1998;8:239-241
Williams E, Iredale J.Hepatic regeneration and TGF-beta: grow-
ing to a prosperous perfection. Gut 2000;46:593-594
Taipale J, Saharinen J, Hedman K, Keski-Oja J. Latent transforming
growth factor-beta 1 and its binding protein are components of extra-
cellular matrix microfibrils. J Histochem Cytochem 1996;44:875-889
Oberhammer F, Bursch W, Tiefenbacher R, Froschl G, Pavelka M,
Purchio T, Schulte-Hermann R. Apoptosis is induced by transforming
growth factor-beta 1 within 5 hours in regressing liver without signifi-
cant fragmentation of the DNA. Hepatology 1993;18:1238-1246
Bedossa P, Peltier E, Terris B, Franco D, Poynard T. Transforming
growth factor-beta 1 (TGF-beta 1) and TGF-beta 1 receptors in normal,
cirrhotic, and neoplastic human livers. Hepatology 1995;21:760-766
Date M, Matsuzaki K, Matsushita M, Tahashi Y, Furukawa F,
Inoue K. Modulation of transforming growth factor beta func-
tion in hepatocytes and hepatic stellate cells in rat liver injury.
Gut 2000;46:593-594
Schuppan D, Koda M, Bauer M, Hahn EG. Fibrosis of liver, pan-
creas and intestine: common mechanisms and clear targets? Acta
Gastroenterol Belg 2000;63:366-370



