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ROLE OF ORGAN SPECIFIC FIBROBLASTS IN METASTASIS
OF HUMAN RENAL CELL CARCINOMA: REGULATION OF
TYPE IV COLLAGENASE RRODUCTION FROM HUMAN
RENAL CELL CARCINOMA BY ORGAN
SPECIFIC FIBROBLASTS

Kazuo Gohji and Sadao Kamidono
From the Department of Urology, Kobe University School of Medicine

An orthotopic metastatic human renal cell carcinoma model in nude mice was established to
evaluate the mechanism of metastasis as a preliminary phase in the development of a treatment to
prevent cancer metastasis. The effect of host fibroblasts from different organs on the production of
type 1V collagenase by human renal cell carcinoma and the factors which influenced the enzyme
production and secretion by fibroblasts were also investigated. KG-2 cells were established from
human renal cell carcinoma, and produced tumors following implantation to both the subrenal
capsular space (orthotopic site) and subcutis (ectopic site). Histologically, the tumors in the
subcuit (SC tumors) were well encapsulated with a thick fibrous capsule and did not produce
metastasis or invasion, whereas those in the subrenal capsular space (SRC tumors) lacked a fibrous
capsule and produced metastasis at the lung or regional lymph nodes. The production of type IV
collagenase in conditioned media from metastatic SRC tumors and lung metastatic lesions was larger
than that from non-metastatic SG tumors. The conditioned media separated from mouse kidney
or lung fibroblasts stimulated the production of type IV collagenase by KG-2 cells, whereas, that
separated from mouse skin fibroblasts decreased the enzyme production. The production of type IV
collagenase by KG-2 cells was stimulated by cocultured KG-2 cells and fibroblasts from the kidney
or lung, whereas it was suppressed by cocultured KG-2 cells and skin fibroblasts. Our findings
demonstrate that the orthotopic implantation of KG-2 cells to the SRC in nude mice is useful in
understanding the mechanism of metastasis and may have application in the development of
treatment for metastatic human renal cell carcinoma. Among cytokines and growth factors tested,
transforming growth factor-8,, basic fibroblast growth factor and hepatocyto growth factor stimu-
lated type IV collagenase production by KG-2 cells. Transforming growth factor-8; which secre-
ted by host fibroblasts from the kidney (orthotopic site) and lung (the most frequent metastatic
site) influence the metastasis of human renal cell carcinoma by increasing type IV collagenase

production.
(Acta Urol. Jpn. 40: 909-917, 1994)
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LEDDZERKEOTRYFCERLBbIS. &
Ehbhbhil BB EER T o DR 0%
HOUF BT, TEERFHAESEANL B ki O
type IV collagenase BEAREIZ s JIFTH B O\ T
BT 5 & &b BiaE OIS AL T B FTREME D
HHRFroTHE L.
R ERE

1. v b EAIIREAIR & ~ v A S Ee B SR AR HE SR

AR, bhbh s Lic e » BilfeEs Rk
Mk KG-2 #Huic?. £ OBIEE 3 X O 0%
BT CEBE LD T 2 TiT. <7 AR
HIFMAI RO L S LTz S hie. $ishb, 8
BEMER — Fev AL D, K, By &
HL7eth, # 1/mm® o KEIMYTE. TO#HK
270U/ml @ DNase s X 0f 200U/ml @ collagenase
type I (&% Sigma Chemical Co, St. Louis,
MO) DRAEHKT 37°C, 305 MBI LEE 4 B 7 —
¥ CHEB L%, MESHER % Hank’s balanced
salt solution (HBSS: GIBCO, Grand Island,
NY) C2E#i#&%110% fetal bovine serum (FBS)
%% Eagle's minimum essential media (EMEM,
GIBCO, NY) Th:# L, 0.02% EDTA L 0.25%
trypsin (&% SIGMA; MO) RAR%XEASH,
ML T A BERERLRIRTC L
DR X AR EELNIL, TOREE LURE
AP X o= A BSREHHMEFMREE L b h
To. REBRTIIEIORETOS DR AV,

3. KG2 Hifan % — F= v A~DE T X OB
TR :

XR—F* T AOKET BIVBHEETEBH I T T
WELLHECE LT 120, Tichb, M
Bleb o558 KG-2 553 lan BEbim e G
# e L, 1x10° £#H§8/0.05ml HBSS % 27 G
needle fI7EH2E % AV-T 88K, HX—F~v 2D
ETHIUBERET~BHELL. KG-2 filaxBE
Lictd, ETEE ERE 2cm Lin-7ch 5\ ik
BHEHEIPABRVARERL, URIhEEL
SO LEHE LR LARN S X RSN EEEE
By IOEBOFELHE L.

4. 2= V=Y AHBEIEBED type IV collag-
enase &Mk

a) Zymography: X — F~97 ADE T X OB
TrERINCEEY EEMCHEL, 1mm? gk
CHIYUEHESR 100mg w5t LT 10ml © serum-
free F-12/DMEM (GIBCO; NY) #/nx 37°C ¢

BRABIATS. 24K5RI%, s LEAYE D 800xg
C 104 BB, B %= bic 18,000xg TI05H
Bk LD L% % gelatin zymography 1R\ iz,
gelatin zymography i3 BEROBE D & DO FHikic
WUTIT-72. Thbb, #EEE Iml % cen-
tricon 30 microconantrators (American Corpora-
tion, Beverly, MA) CHI20Z 12 iBHE L7, Img/ml
gelatin (SIGMA; MO) % & 1r7.5% acrylamide
gel CEKHKE) X 1T -7, KB, gel %rinsing
buffer §1-C 2 FEPE%#%, incubation buffer 5¢37°C
16HIBE T 5. F D1#0.05% Coomassie blue
TR, Bigtak To7c.  gelatinase (type IV
collagenase) = X b digestion I}z gelatin (%
Coomassie blue THEHFBH v FELTHEDLE
5. Gel & IR negative film 1 5 % 117,
Pharmacia LKB-Ultrascan XL laser densitome-
ter ¥ FVTEN Y FORERHIE LERL L.
b) FEEEHEBFENRE ¢ [EELHHL, Tissue TE-
K, O.C.T. Compound (Miles Laboratory, ELK-
hart, Ind) %A LALER 20mm O 74 3 5455
CEBR AN, BEERYAVC 2E4SHE IEC
minotome cryostat THEFIL, HELOHED e
UTATAFHFA L 8> BEE 72KDa #
b I collagenase type IV 3ifk (National cancer
Institute @ Lance A Liota - X b#ts) % 1h
K&, stfad LT Mayar's hematoxylin s
L.
5. < U AZEASRORBRAEF M ok LR KG-2
#BaD type IV collagenase AT KiFTHE:
BE& 10mm o tissue petridish &35 X % 80%
confluent &inoic=7 Afl, Bk XU RBEHESEH
fa% HBSS TR 2B #, 5ml O serum
free F-12/DMEM % N % 24552 4 5 . 24R51%5,
B FEAERL, 1,000 x g T 5 5RhaEksg < v 2
PRIMEZFHIRRE &2 4 L7z type IV collagenase %
B3 % BAYT gelatin-sepharose colum (Pharma-
cia LKB Biotechnology, Uppsala, Sweden) %
L, ZD#H 045 pm millipore filter %5 LC—70
°C CHRERETS. —, KG-2 fifg (1 x10°&)
% 75mm? flask = $§%E L 10% FBS 474 EMEM
hCRET A, 24B3R# flask % 10ml @ serum-
free F-12/DMEM #££#CiE < 3 ¥, 1< serum-
free F-12/DMEM % 5ml & &ic{fF LT\
HESFMfasE S L% Sml i S b 240 Rnsk v 6
Wic. ¥% serumAfree F-12/DMEM o&4 10ml
zleb OB E Lic, 240018 R LB L,
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B F D 2ml (25 10545 R i)
#glatin zymography &\ 7.
6. KG-2 ML =¥ & &2 bR RR
R st % type IV collagenase A

<y Afifi, B L0 EE BRGNSy EE 30
mm @ tissue culture dish & %3 L confluent &
frotchg, 2.5x105{@0 KG-2 MBEREETS. 24
S, 10% FBS &4 EMEM T H# dish %
3 B serum-free F-12/DMEM 3§ ¥ 2.5ml se-
rum-ree F-12/DMEM % i % 5538 % #tr) 24B5H 5
Bk FE R L gelatin zymography 7.
¥ oABREE LT, AR H5vix KG-2
MR BER AT
7. #fE cytokine 35X growth factor 23 KG-2
#iRao type 1V collagenase BEAIC 3 XIE-THE :

2 x108 k> KG-2 fifa%ER 30 mm tissue
culture petridish %% L, 10% FBS &% EME-
M Fre24isfiEE T 5. £ D% petridish % serum
free F-12/DMEM T <9 ¥, cytokine L
growth factor #&%r serum-free F-12/DMEM %
2.5 cc Nz 24Kz L L% gelatin zymography
R, i BEEE LT cytokine 3 X U growth
factor % & % 7z \» serum-free F-12/DMEM %
2.5¢cc Mz izd D& B, RAKHCSE cytokine B &
U growth factor FFET TiEE L KG-2 #ifao
MR EEH L, “hb cytokine 3L UF growth
factor 5% KG -2 $ilADOM < 3s JigT HED HF
Lic. &[E v i cytokine ¥ L0 growth factor
OB LRE S Table | WRT.
8. = v AR X v EL IR B growth fac-
tor DFEFHIBAT

<y AN B L0 R RRAESR (1 <10t
fi) % Lab Tek chamber slide (Nunc, Napervil-
le, IL) Ki&fEL, 10% FBS 474 EMEM & < 72
Fyfiizae L2z, Lak Tek chamber slide % PBS T
3BT+, aceton & chloroform DREHE TS5 4
BEL 14 vFMERLIV1% v~mEx&l
PBS - 204 incubate 3. % O®EEHEIFMEIT
anti-bovine basic FGF type I monoclonal IgGl
(Vpstate Biotechnology, Inc, Lake Placid, NY),
rabbit polyclonal anti-TGF-Bantibody (R & D
System, Minneapolis, MN) % %\ X, mouse mo-
noclonal anti-HGF (BBERIAZE, dtHEE#EL
L vkE) #inx T 4°C, overnight T incubate L
. BH slide #PBS T37¥ gold labeled sec-
ondary antibodies (Amerchan, Arlington Hei-

Table 1. Gelatinolytic activity secreted by KG-
2 cultured cells treated with various
cytokines and growth factors

Factors Concentrations RGAY
TGF-A, 1.0 pg/ml 1.07
10 1.7¢4
100 2.83
EGF 1.0 ng/ml 1.10
10 1.24
100 1.13
PDGF 1.0 ng/ml 1.10
10 0.90
100 1.00
bFGF 1.0 ng/ml 2.00
10 4.84
100 4.53
HGF 1.0 ng/ml 1.76
10 3.04
100 3.54
G-CSF 1.0 ng/ml 1.04
10 1.02
100 1.02
M-CSF 1.0 ng/ml 1.00
10 1.02
100 0.94
GM-CSF 1.0 ng/ml 1.02
10 1.03
100 1.08
TNF-« 1.0 U/ml 1.10
10 1.00
100 1.20
IL-18 1.0 U/ml 1.10
10 1.00
100 1.20

1) REA; relative gelatinolytic activity. The average inte-
grated intensity of three individual experiments is shown as
a relative gelatinase level (SD < 17% ). The gelatinase
activity of KG-2 cells growing in control media = 1.0.
TGF-f, ; human recombinant transforming growth factor-
B (Ajinomoto, Tokyo Japan)., EGF : human recombinant
epidermal growth factor., PDGF: human recombinant
platelet divided growth factor., bFGF:human recom-
binant basic fibroblast growth factor (3t {2 Collaborative
Res, Bedford, MN)., HGF: human recombinant hepato-
cyte growth factor (Toyobo. Osaka Japan)., G-CSF: hu-
man recombinant granulocyte colony stimulating factor.,
CM-CSF : human recombinant granulocyte monocyte colny
stimulating factor., M-CSF : human recombinant monocyte
colony stimulating factor (3% {Z Kirin Brewery. Co., Ltd,
Tokyo Japan)., TNF-a: human recombinant tumor necro-
sis factor-a., IL-18: human recombinant interleukin-1-8 (
3642 Boehringer-Mannheim Indianapolis, IN).

ghts, IL)CZE{R T 1 B[ incubate U7z, %@l slide
# PBS T+ TWiHE AT V% 2% glutaral-
dehyde TIOFMEELEFGKTTTWE. 254 ¥
1% Mayer’s hematoxylin Fuffsw 7o Jf Xh
crystel mount (Fisher Scientific, Pittsburgh, PA)
RVWCTY v Licl, BMEEMETBRE L.
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1. 2—=F=92kils KG-2 flanE&EEHE s
IR HE

Ectopic site (FzF) % X 0¢ orthotopic site (F#
IR wBlIhi KG-2 Hifadaimgitc 4
Bithote, L L, BHEBLINGEEL R T2
&, BUBETCHRINWIER 5% O Tlid 5\
HEMRY v A HNEREB Y &L, BROFRET
AT OB FEEISNL 2 ~40f8 (hfE ; 9@ T

105

1994 4%

Hote i, ETCHRShBEE 1 HALBEBR
U Lishy -t (Table 2).
2. 2—F=yARHBEhi: KG-2 BHOELT
% type 1V collagenase jE: : !

R = F=y AOKT, BHE TR LIERS
X O MiEBEOFES T % type IV collagenase D
zymography # Fig. | iR$ (Fig. 1D. Type IV
collagenase DELZMEBETCRLEHL, PV TF
W TIES, KTEFOETH . BHEETER.
%5 X O iz o type IV collagenase 1EHAE% G

Table 2. Tumorigenicity and metastatic behavior of KG-2 tumors growing at different

injection sites of nude mice

Incidence of

Lung metastasis

Injection sites Tumorigenicity metastasis ﬁyror; Ascites
(%) % Incidence  Median Range phnode
SRC” 12/16 (75) 9/12 (75) 9/12 9 2-40 1/12 2/12
sc” 12/16 (75) 0/12 (0) 0/12

1) SRC ; Subrenal capsular space (orthotopic site), 2) SC ; Subcuit site (ectopic site).

1 2 3

<98

<66

<58
<54

1.0
Fig. 1.

1.8 2.8

Gelatiolytic activity in conditioned
media from KG-2 tumors produced
in nude mice. Lane 1, non-metastat-
ic SC tumors; Lane 2, metastatic
SRC tumors; Lane 3, lung metastat-
ic lesion. The numbers at the right
side show the molecular weight. The
number at the bottom of each lane
indicates the relative gelatinolytic
activity, which is defined by dividing
the gelatiolytic activity of the SRC
or lung metastatic lesion by that of
the non-metastatic SC tumors.

o B v e

Fig. 2. Immunohistochemistry of SC and SRG
tumors produced in nude mice with 72
KDa type IV collagenase antibody. A,
metastatic SRC tumors; B, non-metastat-
ic SC tumors. The expression of 72KDa
type IV collagenase in SRC tumors is
more extensive than that in SC tumors
(x 200).
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Control Skin Kidney Lung

B Medium conditioned by Fibroblasts

Fig. 3. Influence of conditioned media from
fibroblasts on gelatinolytic activity of
KG-2 cells. A, gelatin zymography:
lane 1: KG-2 cells alone; lane 2: KG-2
cells with conditioned media from mouse
skin fibrolasts; lane 3: KG-2 cells with
conditioned media from mouse kidney
fibroblasts; lane 4: KG-2 cells with con-
ditioned media from mouse lung fibro-
blasts. The number at the right side
demonstrates molecular weight. B, rela-
tive gelatinolytic activity: relative gelat-
inolytic activity was defined as follows:
the gelatinolytic activity in conditioned
media from KG-2 cells with conditioned
media of mouse fibroblasts was divided
by that in conditioned media from KG-
2 cells without conditioned media of
mouse fibioblasts.

B o FTEEOD type IV collagenase 1
MAECEl > 7 D% relative gelatinolytic activity
(RGA) LT3 LBEETER S IUETERD R-
GA L, £1.8KX0V'28THotc. Ek 72KDa
type IV collagenase §iff % F\ 7o REASTH%
TR EBEYERT 2 HFHETEE €k 72KDa
type IV collagenase IEEDM\ FEEA DI, G

BRI Lin I TIEE Tkt O RBOBEILFE, -
#- (Fig. 2).
3. =9 AN, B LM BRRETMaoRE L
Bh KG-2 #ifad type IVcollagenase PEAIC I &
ETRE

KG-2 #ilanffl ik ho <= v A REFHiao
RHE LB X VY Z T ook (data (RS
F). KG-2 f#ifaizs b 72 KDa type 1V collage-
nase ®EEALTED, LOFEEEE LT zymogra-
phy L, 68KDa & 64 KDa ® 24 band & LT
HobhIhnh 92KDa type IV collagenase D
HZZRChh ot (Fig. 3A). =7 283 XUk
SRRl DR L r KG-2 #fifgo type IV
collagenase EE4 % (R LicDex L, SEHNESEH
Mankzsk FEir KG-2 il type IV collagenase
EAZIE L (Fig. 3A). 20 RGA 1z h bl
MEEMmRa OB B R L fadr o7 L & D KG-2 #
Ba® type IV collagenase {EiEx 1.0 FT5 L=<V
KR8, BB LOTHERAAE a0 EER TR
o KG-2 fifa D type IV collagenase {Eit %, &
0.6, 1.8% X UL 2Ch ~7= (Fig. 3B).
4. KG-2 #ifgd < v A &SRR HEF A laml s
BRI BT S type IV collagenase {&i: ¢

~ 7 A 8 IO ARGMESFEIL 72KDa ¥
L r 92 KDa type IV collagenase % g SKigHEZF
#faiE 72 KDa type IV collagenase % pE4A LT\
7o. KG-2 fifid & = v A KSR AaRRRET
TOEEE FEF O type IV collagenase {EEid KG-
2 MIRIE Y L OV v A B B SRARME S R B Shi e
D FzE g @ type IV collagenase TEPEDERTN
L hEMN T, finF KG-2 gl =7 ABHH WL
T SRARMES BRI SR T T type IV collage-
nase EHIZ T EhEMEZERED type IV collage-
nase EMEDKEF Y b Eh -7 (Fig. 4A). RGA %
KG-2 HfoBidseiy b SRR iR M ais o
type 1V collagenase {EM:DOHBF%]. 0&F5 & KG-
2 fifla s BE, & X Ol RS R R Ry
D RGA 1240.4, 1.4 L V°L3TH 7= (Fig. 4B).
BT EME T KG-2 #las SERHEZEERO
WHEEREZEFT5 &, RlFsEbAA b24RH Bic
KG-2 Mgk — B #8858 Ute < 7 A B #AEFME T
EEET pile up LTHFAL T, B B LUV
BRI BB T B o B d his (Fig. 5).
5. Cytokine ¥} LU growth factor #% KG-2 #ifa
DR XV type IV collagenase EAw kLIS
TRE:
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Relative Gelatinase Activity

3

Fig. 4.

Control Skin Kidney Lung
B Fibroblasts

Gelatinolytic activity in conditioned media from coculture of KG-2 cells and
mouse fibroblasts. Aj; gelatin zymography: lane 1: KG-2 cells alone; lane 2:
mouse kidney fibroblasts alone; lane 3: mouse skin fibroblasts alone; lane 4:
mouse lung fibroblasts alone; lane 5: KG-2 cells and mouse kidney fibroblasts
in coculture; lane 6: KG-2 cells and mouse skin fibroblasts in coculture; lane
7: KG-2 cells and mouse lung fibroblasts in coculture. The number at the right
side demonstrates molecular weight. B, relative gelatinolytic activity: relative
gelatinolytic activity was defined as follows: gelatinolytic activity in conditioned
media from KG-2 cells and mouse fibroblasts in coculture was divided by the
total gelatinolytic activity of conditioned media from KG-2 cells alone plus that

of conditioned media from mouse fibroblasts alone.

WTho cytokine 3 XU growth factor %4 [a
FVvicEE T KG-2 iR EMicEv s
%ot (data 137R X)), Basic FGF % 0.1,
1.0% X 0% 10ng/ml T KG-2 #ifgD type IV col-
lagenase FE4 % WIRHERFED£2.0, 4. 8% L U4 5f8ic
#A L% (Table 2). ¥ TGF-f; 3£ 10K IT
100 pg/ml & {ERET KG-2 #ifaD type IV colla-
genase EEAER &7, 2.8fF1c (Table 2), ¥7 H-
GF §10.1, 1. 0% X ¢ 10.0ng/ml Tl1.76, 3.04%k X
O 3. 54fEZic A L. fii)s, fiov-TFho cytokine
¥ & O growth factor 3 KG-2 fifad> type IV
collagenase FEAEIZE % 5 % lehv o7z (Table 1).
6. =V ARUEFMILSELET S growth factor @

IR

KG-2 #iffad type 1V collagenase 4 *{EEL
7z bFGF, TGF-8 ¥ X Ut HGF © 5% TGF-§
(TE B X OB SRARE S R R o M R PV B B
Hbh, REEREMESHRCILIE L A ERENFRD
bLivicds (Fig. 6), bFGF 3 X8 HGF (34 #E3EMm
REC 2 DRBEOEYRD o1,

% 2

BOEBRILTIE, EHRD step 2% Z LM EA
E-NBY., ZOEED step ITHWT extra cellu-

lar matrix FXCMEOEERELXHET SO ex-
tracellular matrix degrative enzyme HSNZHE & h
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Microscopic findings of cocultured K
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F TR

G-2 cells and mouse fibroblasts. A: mono-

layer of mouse skin fibroblasts; B: KG-2 cells growing on a monolayer of mouse
skin fibroblasts without fibroblast degradation; C: monolayer of mouse kidney
fibroblasts; D: KG-2 cells growing with degradation of mouse kidney fibroblasts

(% 200).

5. =D enzyme BED 5 Bk TH matrix metal-
loproteinase (MMP) B EE CHEHH IR T 5.
MMP D7sivicilZ Oy TR I & O eyt
X h MMP-1 (interstitial collagenase), MMP-2
(type 1V collagenase; #F& 72 KDa), MMP-3
(stromelycin/ftrancin), MMP-7, MMP-9 (type IV
collagenase; 53+F& 92KDa) »EETD. —7,
EHAE R — V=Y A B LA L & orthotopic
site LB ShcbEDARR L EBRELTL
BHEBRTVS?. i b, v b KIBEMHET
cecum CBBEINIFC®, b MA@ aRes
BEhy vAEe? WIhbERCEB L X T,
ectopic site THHETRBHELTLEBEYR L
Tewe . T o LiNEER RO 2 Y EH
fax b ¥ AEOMEL DHEEIER L YELZh
5175 paget ORGP EMLTRT D, £ Thh
DITER &\ 5 BHBTER O MR R B R
Ezhk b b ¥ EEORMEFMIAL OHEEERYRE
BB AE L Sh b type IV collagenase DpEA:
CEAY LIFVRH 5 L LB O type IV
collagenase FEAICEEAY ks XITTHHETFNEX O
BfeozRErmzic. SEAGE e+ BRIlaREE

T CIRE L & 5 ik BfiiaE s DI 8 h X —
F=Y ADETAOBETCHERBEERAZ RS TR
THESIIEVEENERC I {bh Tk Y EBRE
FHREER37enL. i, FHERIEEET~OBE
TERRCHCEBZ &L, BEKETERIBEL L
[ D] T MMM B A R Tl —0, BRI
X b type IV collagenase {EM:iT &R EE L X  HEES
THZENRRINTWESD., LI TR-FIVAR
R S niclEE DRz FEHR O type IV collagenase
iM% gelatin zymography #AWCHRH L L
5, BRELEHR LCBERHETEES L OMEBRO
type IV collagenase {E{E: 11X, BB 2 R Lich -
EETEBOLhC L NE L BEThot. £k
72 KDa type IV collagenase Hiff% F\ i Sl
BEFRE TR AR B EE TES TR TERC L
~NZELL &V type IV collagenase DFEHA DS
h, Z—F=v 2 OBHERIC LS BEBEORE IR
type IV collagenase EA DZEWRIHLHDOTHD =
ERBITRR L. <Y A0, KEE XU
HRERHESFMI D KG-2 #ifE D type IV collagenase
EAC SXIETHEYRN L L2 5, BE LOHR
HEFMla D s3E EB KG-2 #ifa0 type IV collag-
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Fig. 6. Immunohistochemical analysis of fibro-
blasts from various mouse organs with
TGF-$ antibody. A: fibroblasts from
mouse kidney; B: fibroblasts from
mouse lung; C: fibroblasts from mouse
skin. TGF-f was strongly expressed in
fibroblasts from the kidney and lung,
whereas it was weakly expressed in fibro-
blasts from the skin (x200).

enase FEMA B L8 B IO L 2fEE WAL DIt L
B A RARHESF I A D 538 ERIT BRI 0. 65 L
eI L. 1o KG-2 fifar —BreiiE Li- & lEs
BRI ER SRl L 25, B IO
MR KG-2 fifg D type IV collagenase &
MR Lic s SRR AR Lic. I i,

BN EME T RS c =R X2 KG-2 i
#HET S L KG-2 flaiB s X Ot i e
Jax e LRHESFMROB~NRAT 2 0 EHEIh S

DKt U, BB SRR 2 B T B T & RS
pile up LCHIET % D RBEEhi. ZORRIL
KG-2 #if & IR R 1T 5 type
IV collagenase FEABEDOSHEY X S RL T
ChHDT Bk, BREEFMRE W E TR EhOMR,
BRIC X RN A3 b B i & - Tid orthoto-
pic site TH 5Bk X CIEBIFRTTH 5 MhisROHR
HHMPIEB T BERLUY R LTV EELDR
fo.

B, EEic & b &% growth factor ¥ X TF cyto-
kine 73EMEIA 3 KIFTHEC OV THESh T
%10-18, Welch 5103 TGFg #fEH&®H7 »
FLIEMIB C 13 72KDa X0 92KDa o type 1V
collagenase FEAMNER @ XhTH D, BRI
n"HZhbOflay EALIcE A TGF-81 2{EH
TR THVD O EHRE L HEBEAER LI E#
&1 T\B. Ebic Folkman!®, s X Uf Liotta 59
2 bFGF 1%, MEMNEMROHEIER X O HEET (L
L, MEAEMKD type IV collagenase ¥ L OF
urokinase DEAX{EHET S LHE L. £/ HGF
13, EHEH LV transform It RO ELES
(BEET5 LIR30, SEbhbIIEHESHE
MELET B EENB cytokine XU growth factor
A8 KG-2 #iflg> type IV collagenase EE4HEIC k&
FETHEAHE Lick = 5 bFGF, TGF-8; %X
HGF 3\ T h i HERERE C KG-2 #ifaD type
IV collagenase FEAZRELC. Lnrl, Zhbil
tha BT A EREFMRC ST 5 2 b growth
factor OFER KT Lick = 5 bFGF kX0 HGF
TIIARAESF R TRBC 2R R DI o fehd, TG-
F- 81 B ¥ L O M SRARHE SR la o Ml R B JE BN
i< BBlA R oo U EBREEFRR T
FAERDIE -1, ThboZ L2 KG-2#ifaxH
Wit R—=F=YABR =TV IEEWT, BBEDCE
L ETEER Sk ORI BEE T 5 TGF-8: 233
W EE e REE RIcLCWBEEx bR 4%
TGF- §1 © hfHifE B 5\ i3 TGF-§, D receptor
CYER AR % #1513 % suramine % 23SHifE
DEBAFCE AL ErEABEEB T T A2 AV TR
HEmLsFETHS.

b M ERRRE ORI IIE 3 X Ot SRR
BaWTH TGF-f X WFAE%ZTS type IV
collagenase MREE/LFEZEH L T\5 L Bbhi.
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