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

World Chin J Digestol 2003 May;11(5):601-605
ISSN 1009-3079 CN 14-1260/R

Email: wcjd@wijgnet.com www.wjgnet.com 2003
. REVIEW e
,713322?8 MMPs ECM
[10-13]
:2002-10-25 :2002-11-16 MMPs !
MMP 20 MMP
4 @ ( MMP-1 MMP-8 MMP-13)
(2)
(ECM) MMP-3 MMP-10 MMP-11 MMP-7
ECM 3 MMP-2  MMP-9
ECM A(MMP-2)
(4
ECM M(MPM;'-MMPl MT-MMP2) -
(MMPs) (TIMPS) - MMP S
ECM MMPs ECM >
ECM ECM o4
MMPs
ECM TIMPs MMPs (HSC)  Kupffer
[15,16] MMP
MMPs TIMPs MMPs 5 TIMP
MMP oo ti inhibit fs tall
ECM MMPs . (tissue inhibitor of metallop-
roteinasas TIMP) MMPs
ECM [17,18].
, . ~TIMPs. 2003; TIMPs HSC Kupffer
11(5):601-605 19 TIMPs MMPs
http://www.wjgnet.com/1009-3079/11/601.htm MMP
[20-22) TIMP  TIMP-1
0 TIMP-2 TIMP-3 TIMP-4 ( 1)
TIMP-1  TIMP-2 .TIMPs
] [2-5] MMPs
1 TIMP
TIMP-1 29 ku 184
12 6
(6l TIMP-1 MMP N 3
TIMP-1
(extracellular matrix ECM ) Kupffer HSC
ECM HSC TIMP-1 (2324 TGF-3
ECM TIMP-1 TIMP-1 14 19
(7.8 ECM MMP TIMP-1 MMP-1 MMP-3
ECM ECM 11 . TIMP-1
TIMP-1
[9]
(matrix metalloproteinases MMPs)



602 ISSN 1009-3079 CN 14-1260/R 2003 5 15 11 5
TIMP-2 21 ku TIMP-
2cDNA 38% TIMP-1 12
TIMP-1
TIMP-2 MMP-1  MMP-
2 MMP-3 1 1 :TIMP-1  TIMP-2 N
MMP MMP
TIMP-1  TIMP-2 MMP
TIMP-1  TIMP-2 MMP N- (P NP)
TIMP MMP TIMP-
1 TIMP- 2 MMP .
TNF-o EGF b-FGF TIMP-1 TIMP-1
TIMP -1 TGF-B1 .Lietal EIA
PA  TIMP-2 TIMP-1 TIMP-1
PAI MMP-1 TIMP-1 MMP-2 (291, P P TIMP-1
IL-1 IL-6 TIMP-1
PDGF TIMP-1
TIMP- 2 MMP
TINF-a EGF b-FGF TIMP -1 TIMPs MMPs
TGF-B1
PA  TIMP-2 T IMP-1 PAI TIMP-1 TIMPs
MMP-1 TIMP-1 MMP-2 .
TIMP-3 24 kDa 188
TIMP-1 TIMP-2 28% 48% . Walsh et al ¥
TIMP-2 TIMP-1
TIMP-3 P P .
ECM MMP TIMP-1 TIMP-1  TIMP-2!5-5]
TIMP-2 ECM
MMP (26-33], 408
TIMP-4 22.6kDa TIMP-1 TIMP-2 128 174
B+l TIMP-2 3 4 106
MMP2 9 TIMP-1 TIMP- (
2 MMP ) TIMP-1 mAb  TIMP-2
mAb
TIMP-1mRNA  TIMP-2mRNA 40
2 TIMPs TIMP-1  TIMP-2
1 TIMPs
(ku) (kb) MMPs
TIMP-1 29 0.9 + MMP-9 HSCs
TIMP-2 21 1.0,35 + MMP-2 HSCs
TIMP-3 24 4.5-5.0 +

TIMP-4 22.6 1.2-1.4 ?




603

.. -TIMPs
TIMP-
1
(54-%61 TIMP-1
ECM TIMP-1
TIMP-1
[57]
3 TIMPs
DNA/RNA
DNA RNA
DNA/RNA
(asON).asON
asON
mRNA 113 ” 13 ”
TIMP-1
TIMP-1
TIMP-1
400 %
asON PCR TIMP-1
TIMP-1
asON
MRNA
TIMP-1
3
MMP  TIMP
TIMP
MMP  TIMP
ECM
MMP  TIMP
4

1 Cheng ML, Wu YY, Huang KF, Luo TY, Ding YS, Lu YY, Liu

10

11

12

13

14

15

16

17

18

19

20

21

22

RC, Wu J. Clinical study on the treatment of liver fibrosis due to
hepatitis B by IFN al and traditional medicine preparation.
World J Gastroenterol 1999;5:267-269

Cai DY, Zhao G, Chen JC, Ye GM, Bing FH, Fan BW. Therapeu-
tic effect of Zijin capsule in liver fibrosis in rats. World J
Gastroenterol 1998;4:260-263

Li DG, Lu HM, Chen YW. Studies on anti liver fibrosis of
tetrandrine. Shijie Huaren Xiaohua Zazhi 1999; 7:171-172
Albanis E, Friedman SL. Hepatic fibrosis. Pathogenesis and prin-
ciples of therapy. Clin Liver Dis 2001;5:315-334

Okazaki I, Watanabe T, Inagaki Y. Recent advance in under-
standing mechanisms of fibrogenesis and fibrolysis in hepatic
fibrosis. Nippon Shokakibyo Gakkai Zasshi 2002;99:353-364

Li DG, Lu HM, Chen YW. Progress in studies of tetrandrine
against hepatofibrosis. World J Gastroenterol 1998;4:377-379
Valkova M. Hepatic fibrogenesis. Bratisl Lek Listy 2002;103:76-85
Murawaki Y, Kawasaki H. Pathophysiology of hepatic fibrosis.
Nippon Shokakibyo Gakkai Zasshi 1999;96:1143-1152

Schuppan D, Ruehl M, Somasundaram R, Hahn EG. Matrix as a
modulator of hepatic fibrogenesis. Semin Liver Dis 2001;21:351-372
Gagliano N, Arosio B, Grizzi F, Masson S, Tagliabue J, Dioguardi
N, Vergani C, Annoni G. Reduced collagenolytic activity of
matrix metalloproteinases and development of liver fibrosis in
the aging rat. Mech Ageing Dev 2002;123:413-425

Watanabe T, Niioka M, Ishikawa A, Hozawa S, Arai M,
Maruyama K, Okada A,Okazaki I. Dynamic change of cells ex-
pressing MMP-2 mRNA and MT1-MMP mRNA in the recovery
from liver fibrosis in the rat. J Hepatol 2001;35:465-473

Lee HS, Huang GT, Miau LH, Chiou LL, Chen CH, Sheu JC.
Expression of matrix metalloproteinases in spontaneous regres-
sion of liver fibrosis. Hepatogastroenterology 2001;48:1114-1117
Lichtinghagen R, Michels D, Haberkorn CI, Arndt B, Bahr M,
Flemming P,Manns MP, Boeker KH.Matrix metalloproteinase
(MMP)-2, MMP-7, and tissue inhibitor of metalloproteinase-1
are closely related to the fibroproliferative process in the liver
during chronic hepatitis C. J Hepatol 2001;34:239-247

Xin SJ, Zou ZS. Metabolize of extracellular matrix. Shijie Huaren
Xiaohua Zazhi 2002;10:54-56

Benyon RC, Arthur MJ. Extracellular matrix degradation and
the role of hepatic stellate cells. Semin Liver Dis 2001;21:373-384
Benyon RC, Hovell CJ, Gaca MD, Jones EH, Iredale JP, Arthur MJP.
Progelatinas e A is produced and activated by rat hepatic stellate
cells and promotes their p roliferation. Hepatology 1999;30:977-986
Yoshiji H, Kuriyama S, Miyamoto Y, Thorgeirsson UP, Gomez
DE, Kawata M,Yoshii J, Ikenaka Y, Noguchi R, Tsujinoue H,
Nakatani T, Thorgeirsson SS, Fukui H. Tissue inhibitor of
metalloproteinases-1 promotes liver fibrosis development in a
transgenic mouse model. Hepatology 2000;32:1248-1254
Vaillant B, Chiaramonte MG, Cheever AW, Soloway PD, Wynn
TA. Regulation of hepatic fibrosis and extracellular matrix genes
by the th response: new insight into the role of tissue inhibitors
of matrix metalloproteinases. J Immunol 2001;167:7017-7026
McCrudden R, Iredale JP. Liver fibrosis, the hepatic stellate cell
and tissue inhibitors of metalloproteinases. Histol Histopathol
2000;15:1159-1168

Ma C, Tarnuzzer RW, Chegini N. Expression of matrix
metalloproteinases and tissue inhibitor of matrix metalloproteinases
in mesothelial cells and their regulation by transforming growth fac-
tor-betal. Wound Repair Regen 1999;7:477-485

Ottino P, Taheri F, Bazan HE. Platelet-activating factor induces
the gene expression of TIMP-1, -2, and PAI-1: imbalance be-
tween the gene expression of MMP-9 and TIMP-1 and -2. Exp
Eye Res 2002;74:393-402

Lee SH, Nan JX, Sohn DH. Tetrandrine prevents tissue inhibi-
tor of metalloproteinase-1 messenger RNA expression in rat liver



604

ISSN 1009-3079 CN 14-1260/R

2003 5 15 11 5

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

fibrosis. Pharmacol Toxicol 2001;89:214-216

Murphy FR, Issa R, Zhou X, Ratnarajah S, Nagase H, Arthur MJ,
Benyon C, Iredale JP. Inhibition of apoptosis of activated hepatic
stellate cells by tissue inhibitor of metalloproteinase-1 is mediated
via effects on matrix metalloproteinase inhibition: implications for
reversibility of liver fibrosis. J Biol Chem 2002;277:11069-11076
Trim JE, Samra SK, Arthur MJ, Wright MC, McAulay M, Beri R,
Mann DA. Upstream tissue inhibitor of metalloproteinases-1
(TIMP-1) element-1, a novel and essential regulatory DNA motif
in the human TIMP-1 gene promoter, directly interacts with a
30-kDa nuclear protein. J Biol Chem 2000;275:6657-6663

Dudas J, Kovalszky I, Gallai M, Nagy JO, Schaff Z, Knittel T,
Mehde M,Neubauer K, Szalay F, Ramadori G. Expression of
decorin, transforming growth factor-beta 1, tissue inhibitor
metalloproteinase 1 and 2, and type 1V collagenases in chronic
hepatitis. Am J Clin Pathol 2001;115:725-735

Butler GS, Apte SS, Willenbrock F, Murphy G. Human tissue in-
hibitor of metalloproteinases 3 interacts with both the N- and C-
terminal domains of gelatinases A and B. Regulation by
polyanions. Biol Chem 1999;274:10846-10851

Katano Y, Fukuda Y, Nakano I, Toyoda H, Ebata M, Nagano K,
Morita K,Yokozaki S, Takeuchi M, Hayashi K, Hayakawa T. The
expression of TIMP-3 in hepatoma cell lines. Ann N 'Y Acad Sci
1999;878:531-533

Okamoto Y, Nakano H. Dibutyryl cyclic AMP-induced enhance-
ment of tissue inhibitor of metalloproteinases-3 expression and
its possible relation to the invasive activity of the human
hepatoma cell line PLC/PRF/5. Anticancer Res 1999;19:5175-5180
Chong NH, Alexander RA, Gin T, Bird AC, Luthert PJ. TIMP-3,
collagen, and elastin immunohistochemistry and histopathology
of Sorsby's fundus dystrophy. Invest Ophthalmol Vis Sci 2000;41:
898-902

Langton KP, McKie N, Curtis A, Goodship JA, Bond PM, Barker
MD, Clarke M. A novel tissue inhibitor of metalloproteinases-3
mutation reveals a common molecular phenotype in Sorsby's
fundus dystrophy. J Biol Chem 2000;275:27027-27031

Yeow KM, Kishnani NS, Hutton M, Hawkes SP, Murphy G,
Edwards DR. Sorsby's fundus dystrophy tissue inhibitor of
metalloproteinases-3 (TIMP-3) mutants have unimpaired matrix
metalloproteinase inhibitory activities, but affect cell adhesion
to the extracellular matrix. Matrix Biol 2002;21:75-88

Leco KJ, Waterhouse P, Sanchez OH, Gowing KL, Poole AR,
Wakeham A, Mak TW,Khokha R. Spontaneous air space enlarge-
ment in the lungs of mice lacking tissue inhibitor of metallopro-
teinases-3 (TIMP-3). J Clin Invest 2001;108: 817-829

Woessner JF Jr. That impish TIMP: the tissue inhibitor of
metalloproteinases-3. J Clin Invest 2001;108:831-841

Young DA, Phillips BW, Lundy C, Nuttall RK, Hogan A, Schultz
GA, Leco KJ, Clark IM, Edwards DR. ldentification of an initiator-
like element essential for the expression of the tissue inhibitor of
metalloproteinases-4 (Timp-4) gene. Biochem J 2002;364:89-99
Huang W, Li WQ, Dehnade F, Zafarullah M. Tissue inhibitor of
metalloproteinases-4 (TIMP-4) gene expression is increased in
human osteoarthritic femoral head cartilage. J Cell Biochem 2002;
85:295-303

Bigg HF, Morrison CJ, Butler GS, Bogoyevitch MA, Wang Z,
Soloway PD, Overall CM. Tissue inhibitor of metalloproteinases-
4 inhibits but does not support the activation of gelatinase A via
efficient inhibition of membrane type 1-matrix metalloproteinase.
Cancer Res 2001;61:3610-3618

Schuppan D, Jax C, Hahn EG. Serum markers of liver fibrosis.
Dtsch Med Wochenschr 1999;124:1213-1218

Sauerbruch T. Serologic diagnosis of liver fibrosis. Dtsch Med
Wochenschr 1999;124:1191

Dziankowska-Bartkowiak B, Waszczykowska E, Luczynska M,
Zalewska A, Sysa-Jedrzejowska A. Serum levels of tissue inhibi-

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

tor of metalloproteinases 2 in systemic sclerosis:a preliminary
study. Med Sci Monit 2002;8:CR108-112

Murawaki Y, Ikuta H, Kawasaki H. Clinical usefulness of serum
tissue inhibitor of metalloproteinases(TIMP-1)-2 assay in patients
with chronic liver disease in comparison with serum TIMP-1. Clin
Clim Acta 1999;281:109-120

Boker KH, Pehle B, Steinmetz C, Breitenstein K, Bahr M,
Lichtinghagen R. Tissue inhibitors of metalloproteinases in liver
and serum/plasma in chronic active hepatitis C and HCV-in-
duced cirrhosis. Hepatogastroenterology 2000;47:812-819

Walsh KM, Timms P, Campbell S, MacSween RN, Morris AJ.
Plasma levels of matrix metalloproteinase-2 (MMP-2) and tissue
inhibitors of metalloproteinases -1 and -2 (TIMP-1 and TIMP-2)
as noninvasive markers of liver disease in chronic hepatitis C:
comparison using ROC analysis. Dig Dis Sci 1999;44:624-630
Kobayashi H, Li ZX, Yamataka A, Lane GJ, Miyano T. Clinical
evaluation of serum levels of matrix metalloproteinases and tis-
sue inhibitors of metalloproteinases as predictors of progressive
fibrosis in postoperative biliary atresia patients. J Pediatr Surg
2002;37:1030-1033

Holoman J, Glasa J, Galbavy S, Danis D, Molnarova A, Kazar J,
Bednarova A,Misianik J. Serum markers of liver fibrogenesis, and
liver histology findings in patients with chronic liver diseases.
Bratisl Lek Listy 2002;103:70-75

Ninomiya T, Yoon S, Nagano H, Kumon Y, Seo Y, Kasuga M,
Yano Y, Nakaji M,Hayashi Y. Significance of serum matrix
metalloproteinases and their inhibitors on the antifibrogenetic
effect of interferon-alfa in chronic hepatitis C patients. Intervirology
2001;44:227-231

Young-Min SA, Beeton C, Laughton R, Plumpton T, Bartram S,
Murphy G, BlackC, Cawston TE. Serum TIMP-1, TIMP-2, and
MMP-1 in patients with systemic sclerosis, primary Raynaud's
phenomenon, and in normal controls. Ann Rheum Dis 200;60:
846-851

Li BS, Wang J, Zhen YJ, Liu JX, Wei MX, Sun SQ, Wang SQ. Ex-
perimental study on serum fibrosis markers and liver tissue pa-
thology and hepatic fibrosis in immuno-damaged rats. Shijie
Huaren Xiaohua Zazhi 1999;7:1031-1034

Nie QH, Cheng YQ, Xie YM, Zhou YX, Bai XG, Cao YZ. Methodologic
research on TIMP-1, TIMP-2 detection as a new diagnostic index for
hepatic fibrosis and its significane. World J Gastroenterol 2002;8:
282-287

Xie YM, Nie QH, Zhou YY, Cheng YQ, Kang WZ, Zhao YL. Tissue
inhibitors of metalloproteinase-1 and -2 (TIMP-1 and TIMP-2)
mMRNA and antigens location in the liver of patients with cirrhosis.
Chonghua Chuanranbing Zazhi 2001;19: 352-354

Nie QH, Zhou YY, Xie YM, Wang QC, Du DW. SPASE for rapid
detection of serum TIMP-1 in patients with liver cirrhosis. Disi
Junyin Daxue Xuebao 2000;7:793-795

Xie YM, Nie QH, Zhou YY. MAb-SPASE for detection of serum
TIMP-2 in patients with liver cirrhosis. Xibao Yu Fengzi Mianyi
Zazhi 2000;16:511-S13

Nie QH, Zhou YX, Xie YM. Expression and significance of tis-
sue inhibitors of metalloproteinase-1 and -2 in serum and liver
tissue of patients with liver cirrhosis. Zhonghua Yixue Zazhi 2001;
81:805-807

Nie QH, Cheng YQ, Xie YM, Zhou YX, Cao YZ. Inhibiting effect of
antisense oligonucleotides phosphorthioate on gene expression of
TIMP-1 in rat liver fibrosis. World J Gastroenterol 2001;7:363-369
Knittel T, Mehde M, Grundmann A, Saile B, Scharf JG, Ramadori
G. Expression of matrix metalloproteinases and their inhibitors
during hepatic tissue repair in the rat. Histochem Cell Biol 2000;
113:443-453

Yata Y, Takahara T, Furui K, Zhang LP, Watanabe A. Expression of
matrix metalloproteinase-13 and tissue inhibitor of metalloproteinase-
1in acute liver injury. J Hepatol 1999;30:419-424



-TIMPs

605

56  YataY, Takahara T, Furui K, Zhang LP, Jin B, Watanabe A. Spa-
tial distribution of tissue inhibitor of metalloproteinase-1 mMRNA
in chronic liver disease. J Hepatol 1999;30:425-432

ISSN 1009-3079 CN 14-1260/R 2003

70

1996

o O RNWN R

8
310009

2001

. 1912 1981
. 1999
211
100
6 1
« " 1a
1 000 2
15 7
" 2001
" 199
2002 “
88

57  Knittel T, Mehde M, Grundmann A, Saile B, Scharf JG, Ramadori G.
Expression of matrix metalloproteinases and their inhibitors during
hepatic tissue repair in the rat. Histochem Cell Biol 2000;113:443-453

90
1950

“ Ki-67

1869
1986

15 12
825 %
80
1 000
" 2001
" 2001
ki-67



