AEMFEELEE
J. of Kor. Oriental Oncology
Vol.5, No.1, 1999

MFFEREC] BMEE Wi e B
ZFEFE - (LEEHE - KX - ERE

Anti-metastastic Effects of Xuefuzhuyutang

Jin-Hwa Lee, Bum-Sang Shim, Kyoo-Seok Ahn, Seung-Hoon Choi

Dept. of Oriental Pathology, College of Oriental Medicine, Kyung Hee University, Seoul, Korea

To examine the effect of Xuefuzhuyutang on the metastasis of cancer, the following experiments were

carried out. Before the main experiments, the cytotoxicity was measured by putting Xuefuzhuyutang

sample in HT1080. Then zymography was made to examine the change of gelatinolytic activity. Western

blotting was carried out to examine the changes of Fos, Jun, Ets, Erk, and JNK. In vitro invasion assay

with transwells coated by collagen and matrigel was carried out. From the above results the following

conclusions were obtained.

1.

3.

The experimental result about cytotoxicity of Xuefuzhuyutang against HT1080 was as below. The
stained cell count after being treated by Xuefuzhuyutang sample 400ug/ml for 24 hours was 0.9%
of total cells, and the stained cell count by Xuefuzhuyutang sample 100ug/ml was 1.5% of total
cells. Both were near the level of control group which showed 0.6% stained.

The result of collagenase assay was as below. In Xuefuzhuyutang sample 400ug/mi, MMP-2 was
reduced as compared with TPA control group, and the band of MMP-9 induced by TPA
disappeared. In Xuefuzhuyutang sample 800ug/m!, both bands of MMP-2 and MMP-9 disapeared.
The results of western blots for Jun, Fos, Ets, Erk, INK were as below. In Xuefuzhuyutang sample
200ug/ml, Ets was reduced, and Jun, Fos were increased.

The result of invasion assay was as below. The number of cells which migrated across transwell
membrane in Xuefuzhuyutang -treated group was less than that of control(+TPA) group.

From the above results, it was concluded that Xuefuzhuyutang might inhibit the activity of

collagenase not by the MMP-2, MMP-9 promoter but by the other way.
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g4 dolo A2 FH xS Axe 713
(extracellular matrix; ECM) 23 - o] &, "]
o)%, ¢AZe 97 29 AP Urolx)
ed, ¢4 27t ECME £837] d8liMe ©
G ELe RAo] &AM REAC F7t
& ¥ QYA £/} ECMo] #3531 @QECME
24l3to] QECME 253 o) $alof B,
ECMe] Edle o Aole] FEHQ] 7jAoln
2 dAE] ECM ¥ & A ste FHo] ¢
Aol & AAFtE o] ZA QA Hilel B 4 Aok

goj gt M e o] FEME Ko E P44
A} 74, A4 4 2 FF 5o WA
AAE Zz3te TF, WMEE KHE22AM K
% HphE FAAT £ 4o Flie £
B, RAEIRR BENE KOEE, K5
B Fo2 Ure] dgen s

B AP N EAHFE ZHo2 2 AL
£5 1 v MFERES BES IHRERE
gAstozA ool W mAFERES X188
Fo} FEhgRnEY 9% A5t stad.

nFEFHES THEe "Bk v
t AWoz ‘MY mAFIELE & A8ste
dl, MAFFse] WA= A, M, I8, T
L%, 3, ME 5 19F9] JEe] SR

M FFEFE o) M vXe J3¢e 7%
317] lste] MmAFERE 55L& HT10804]
Fodld MEEMHS 54 F, gelatinolytic
activitye] H3E &3 7] 93l zymography
&, MMP-29} MMP-92] promoter element$] AP-
1 sitee}] bindingd}+= Fos, Jun, Ets ¥ AP-19]
signal transduction pathway Are] Erkl, INK1¢]
H3E &% 8l7] 93t western blotting g 3}
9 1. transwell-g ©] &3 in vitro invasion assay
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YR MFFERES B Edy 178 2%,
13432 & F =2 € HiHA 32 80%
methanol S H#7F 7128 FE34L) ¥
T BIGHEES 3l 60T KB A 44
it FH 23] &89 £ AZ2 KA
T EEBES BELE BB BERS
At o] BHETE Yl 66% dimethyl sulfoxide
(DMSO)E #7t3ted &o] 713 2 H& A3
7t HES @ T 100u/M, 200/ M) BEE
g0} Adof ALY

Table I. Composition of Xuefuzhuyutang

(MK 25 55)

Xuefuzhuyutang (SR ZR )
B 1= Persicae Semen 12g
o B Angelica Gignatis Radix 9g
e Rehmanniae Radix 9g
L TE Carthami Flos 9g
L g Achyrnatis Radix 9g
ok Ponciri Fructus 6g
TR BE Paeoniae Radix 6g
H Glycyrrhizae Radix 6g
=3 Cnidii Rhizoma 58
=l i Platycodi Radix 58
& R Bupleuri Radix 38
Total amount 792

2, AR =R

HT1080 (human fibrosarcoma cells, 3+ H X F
28)< Dulbecco’s Modified Eagle Medium
(DMEM, GIBCO BRL)9}| 10% (v/v) fetal bovine
serum (FBS, GIBCO BRL), 10mi/ ! penicillin
streptomnycin (penicillin 10,000units/ I, streptomycin
10,000ug/ml)S B33 ¥iFd 2 2 37T, 5% CO,
AZH) 7)ol A v Fahaich

3. Cytotoxicity

HT1080S 24well plate] A X7} 33X
104cells/welle] B E& seedingdly Iml 10%
FBS DMEM#} 37 484 7F <k 37, 5% Co,
A E g7 ol A vl Fs et M E71 90%2] E
7l HEE v k3t & PBS 1nlE well2 A3
g & Imel serum free DMEMCS 2 medium-S
WA SR A7 o] MAFER S BEER(100us/ A,
200ug/ M) 12 E T3t HF FX7} 100
vg/ml, 200ug/mio] ¥ 2 &% o control well
Jd€ 24 66% DMSOE 7}3t¢it).

6, 12, 24A)7to] 733 ¥ mediumE suction
8] W3 0.4% Trypan blue (GIBCO BRL) 1004
Z welld] 715 & A2 2087 44| 3o
g A5l ch 208 & rypan blueE A AdlT F
A& n]7A (Olympus CK2, Japan) 2 2 4008]-& o)
A BEse] AE +8 3395k AE 42
£ FA2 13RS A st ARz
AA £F€ 7IE2E Aot TP AH 625
x104mHe) & A Ee] £ 48 A2 £
£ Ao} cytotoxicityE &4 slgcl.

Trypan blue stained cells

% (cytoroxicity) = x 100

Tora cells



4, Collagenase assay .

HT1080& 6well plateol] 4] 1 X 105¢cells/well 2
seeding®ted 2m! 10% FBS DMEM3} 7] 244
7t 5 37¢C, 5% CO, MEejF7 A ) Fat
A} vigs ¥ Inl PBSE 13] 438l I
serum free DMEMC. 2 w Al & 3 MFFEHS
MBAEH(1000g/ i, 2000/ 1) S 1 ~4pd T3}
o 100ug/ml, 200ug/ml, 400ug/ml, 800ug/m! 2} =
=7l 52 st o5 control welldl& 44
66% DMSOE T3t} A ZufFr] oA vk
sgich FEE Fostn 12A]te] BHI F
d] 50ug/ml 8] 12-O-tetradecanoyl- phorbol-13-
acetate (TPA)YE 24 B3} 100ng/mie &
E7F 95 & sg o control welldl& 24
DMSOE §9stgich 12412 Bt witd
medium 1004 #3t] 1000x g, 4T, 5E3
44 2estd M2 HE 2248 JFAZ
T AEHAE FEo 4ol R @3} gelatin
zymography 2 A| &) &} c}.

Gelatine zymography = Heussen3} Dowdle 2]
Wl ibo)] wal Al st o). MediumE sample
buffer (10% SDS, 4% sucrose, 0.25M Tris - HCl
(pH 6.8), 0.1% bromophenol blue)o} 3:12 42
F oA g stgstd HAAINAY BLAT)
A e A 254 E 04ng/ml gelatin(F4H & £
3t 8% (w/v) acrylamide gelol 713t A71Y
ESHF T A71FE F gelS 2.5% (v/v) Triton
X-100 (Sigma, USA)ell 15E 4 23] A3 s}d}
gel 2] SDSE A} 3 g & reaction buffer (0.05M
Tris - HCI pH 7.5, 0.15M NaCl, 0.0iM CaCl,,
1M ZnCl,, 0.02% NaN,)o] ©2 } 37CoA
24A12F B A F 10% W e S/ 10% 5
ZAH0.1% (w/v) Coomassie Brilliant Blue G-250
(Sigma. USA)ell 3087t G447 & 10% o &
20107 Y244 30T 5% B FAART

Collagenaseol] 2] 3} gelatinolytic activity: A
7t Moz ANE gelolA ARY T #
el d&He A2 FHEG

5. Western blots

HT10802 95am vl A Al 1x10° cells2
seedingd 10ml 10% FBS DMEM¥} 3l 48
A2t Bt 37°C, 5% CO, M Eujj k7)ol A wl <k
AT ME7L 0% =2 ZASE Inl
PBSZ 13] M &3 & 10ml serum free DMEMS.
Z mediumE ZA| 33 7)) MIFEHEE 5
29 100w/HE 1d, 2 Tt FF 5
7} 100ug/nl, 200ug/nio) E|E& 3ho] 24A]2F
F e T

24A17F 3= HT10802] total proteing {3 3l
Y 2E HPL A& AdM WY aTE
FANRAE. FH R PUAE Lg Aol 22
%3 Snl cold PBSE 23] 4 ¥ 34 ch PBSY
E718 AAT F wjki Aol 5004 cold RIPA
buffer (1% Nonidet P-40, 0.5% Na - deoxycholate,
0.1% SDS in PBS 50ml and add PMSF 104/ml,
aprotinin 3 4/m! before use)E ¥ 31 scraperg o]
28 AXE A AANA HAD F 15w
wheol] $74 F1A 216 ¥ BE FAl2
AZ g4g 68 §, M2 ¥ 104 PMSFE
A7bete] wbed 0¥ €& Sof A A
TubeE 12000x £, 4T A 2087 94 B
3te] DNAE AHA7] F 254E o o
23 558 23390
QA T 40049 3% FFF 549
AE @9z §9& 7Hg & 1004 Bradford
assay reagent (Bio-rad, England)& 7}t Z3
A #HF Z 208 ool ELISA reader (Molecular
Devices, US.A)E 0D, & S5t n w3
£4E -30co] Bastith
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HT10802] @@ gofoA Ztzte] B d &
A wet £2sty] Yt WA Laemmli
system?¥o] 2] g SDS polyacrylamide gel
electrophoresis (SDS-PAGE)& A} a+ % t}.
Mimi vertical gel system (E-C apparatus Co.,
USA)e] &2 g 2AE 60% YE= T3l space
bars R ¥ ol 7194 23T F 3.2m
10% separating -gel (10% acrylamide:bis-
acrylamide (29:1), 1.5M Tris (pH 8.8), 0.1%
sodium dodecy! sulfate, 0.1% ammonium
persulfate, TEMED) &9 & FA}7] & o] &3}
2% Alo] 2 31 0.1% SDS £ & 2004 ¢
o] F31g AAMol UYehd d7tA] gele F
AlZ T Nm23-H1-& Exlgko] 2o v 2 14%
gel & ALE-3 . 308 ¥ FHE geld] EHE
2842 33 M 33t Watman 3MM paper®
E7)1E A AT E 2ml 5% stacking gel (5%
acrylamide:bis-acrylamide (29:1), 0.5M Tris (pH
6.8), 0.1% sodium dodecy! sulfate, 0.1%
ammonium persulfate, TEMED) $ & £ 3
comb& Z-2 sf stacking gelo] 2= & 3087
W) sttt Gelo] 2% 229 combg A A3}
1L electrophoresis buffer (25mM Tris, 250mM
Glycine (pH 8.3), 0.1% SDS)& &7]4] 715
& F FAZIZ combe]l & FAE well
electrophoresis buffer® A Astn 2L £do
2 AYE F, 9YF NZ 10w, 30us, S0usE
2X sample buffere} 41-& F 100CHA 327t
#aol A ¥4 A7) & Hamilton syringe (Hamilton
Co., USA)E o] &3l wello] 7}5lH Tl £
gl g %S ¢7] $8 molecular
weight marker (Bio-rad, USA)E gel®] &2 well
of 7kste]l BA M71GFHEt ANEFNE
SAF P F ALL stacking gelo A
100VE 3087}, seperating gelol A& 200V=E |
Az Bt A719E S HAIsER 2 H. sample

buffer W €] tracking dyeQ] bromophenol blue7}
oA 05~1emol] =2 F HV|EFE F
ANAG. 27195 ASHH 744 4¢7t
FAHEES Sk

Western blot-2 Bumnetteol] 2] gt electroblotting
153} Harlowel] &% enhanced chemilumines-
cence (ECL) AR & AHE-3ti

$-4 polymer-based membranegl polyvinyli-
dine difluoride membrane (PVDF, pore size; 0.45
um, Boehringer Mannheim, Germany)-& o) g2 3}
Z R 50 284 W kol ©7ktir} electro-transfer
buffers] MM AL&-gich & LI H=s}
whatman 3MM paperE electrotransfer bufferof]
10§ o]4 @71 3714EE AAE F A148)
fAct. SDSE A ALY 3t gelS 1083% F

Fol E#kstad Mg F clA| electrotransfer
bufferol] 1087 myl M3 stF ). '

dd el ArlolEg At 4 H7lelF

A ] vietell cold electrotransfer buffer® &

3, bufferd]] AA GZA =8 1A 231 2
9 o)) buffero] 2]z whatman 3MM paper 2%
< 23 1 Yo gel2, 1 Yo buffersl) AHI
PVDF membraneS Z3, I 9o whatman
3MM paper 2%, o+F4 = 248 iUt} gel
3} PVDF membrane?] HA & 7|£C 2 geld
2 (~) 48, PVDF membrane-& = (+) W3k
o] F|=& sttt 0|4 Zo] Ao F FHIE
ok 3 4T oA 200mA, 241 7 FF A7) o) B3
At} Arlel® L ¥ ¥ PVDF membrane g
7AW o] blocking solutiono]] B A} AF-&olA} 30
27 299 3 13 $A7 49 TBST 89 8
nio] B2} 4COlA 1242 % 94 A @
$2 AAY. & A ZE Erki(rabbit
polyclonal Ig G. Santa Cruz Biotechnology. USA:
o3l £, INKL. Jun/AP-1. Fos, Ets-1& AM&
3% 2, Erkl. nm23-HI, JNKI& TBS-T&



1:1000¢) ®}-& =, Jun/AP-1, Fos, Ets-1& TBS-T
3} 1:5009) v] & 2 3] X 3te] Ap&-EHA . PVDF
membrane®]] 13} 337} 23 ¥ membraneE
TBS-Tel) 7}Y5+3) 24 917 & 108 4 23] myt
ARete 134 9AS 5 S 2TE AAS
g}, 2zt g4 (Goat anti-rabbit ig G. HRP
conjugated, Santa Cruz Biotechnology, USA)7}
1:50009] v)& =2 3 A" TBS-T £ 10midj
PVDF membrane& B 13 F2olA 3083t =
¥H3 ¥ membrane-T TBS-To] He43] 29 &
% 102 4 23] Ik MH st ©pA TBSe) SE
7t A3 st ch Membrane®] 20cr B & g ECL
.08 2p9] H]-& 2 membrane§ ECL &Hof |
B7F A4 3 ZgAg #do] membraned d
23 A 108 o] o Hyperfilm ECL
(Amersham, England)e]] 30&~5%87 &3t
e 2

6. Invasion assay

HT1080¢]
Transwell cell culture chamber& o] £33t} %
A HT1080-Z 6welloll A 1 x 10%ells/well2} Al 3%
42 seeding®te] 2mi 10% FBS DMEM3} &7
37¢, 5% CO, Al Fuj g7l oAl 2442t F<t
orstgch ¥ ¥ well& Iml PBSE 13] A3
3 2 wjA S 1nl9 serum free DMEM2 2 W
A s, o 7)o MATER S BHEW(100us/ M) 2

2 Sojsjo] 4% $E7} 400u/nlc] HES
39 29 control welldl & 24 66% DMSOE
7hate] 12412 B9t vt A T

12417 & well& thA] Iml PBSE AN ¥ 3z
A 1004 0.25% (w/v) trypsin-PBSZ A X EWH
< 283 HAME T A ZuFoA SEL
Foted M EsF W EHAIANA s =E St
th 7)o mAFERE 55Y 400us/ml 3t TPA

jnvasion activitysl 23 &

100n g /mio] £ 1+ Iml serum free DMEM
& Yol HEE FU3A EHAIZ 27 control
well(—TPA)oll&= 44 66% DMSQ, control
well(+ TPA)o| & 24 66% DMSO, 24 TPA(S0
ug/ml)E ¥ & lml serum free DMEM S o} A
FE adsA E9AAT AE 5y 204
£ 28t hemocytometerZ o] &8 AT +E
238 A A EF7} 5X 10%ells/ 10047} HE 2
ek E-o] 50|l serum free DMEM 2. & seeding
% & membrane filter7} F 23 transwell
chamber (pore size 8.0im, Costar, USA)Z &7
A 37T, 5% CO, Al Zuf F7] oAl 2441 2H2 u)
o} 3l ¢ t}. Transwell2] membraned 104
matrigel®} 104 collagen©. 2 9]¢} ol & =H
gt 7] FolA Hd2AZ F PBSY &3t
7} A Z7] FellM BEAID F AHe AR
3 e=g

Transwell chamberol|A] 24A]1 7t 9t wi g
% transwell9] upper chambere] $l& mediaZ |
AstL transwelle} lower chamberE 70% #&-&
o] 5%3t 9714 membrane & 538 HLE 2
AAND F1EL FFF 27 S A
g+gd o}, thA] Hematoxylin solution (Sigma, USA)
o SEZF 22 F FHFol 1584 23] A3
I 0.5% (wiv) eosindl} 30& B2 F FH 5 |
B3 92 F 95% o &gl 287 23] 27HA
A7) o] F HEE o] &3t transwell 2]
upper chambere]] Folgle AIXE Hehlz 9
AEn) 3 & o] §35a] 400u)&oA FAH A
T £21& AT

AESe) 23 FAAZ DR WY sl
Agdze AR £ 71F02 4ot I
AR E2sm)el 48 AR £8 Aen

o 492 23 wEH 1 FFUS 2
4¢3 v zsgch
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II. EEER

1. Cytotoxicity

MFFERE BERS AESH S LolB7)
2] 8te] HT10802 24well platecl] A} 4841+ E<F
v or3t & o) o MAFEFS BHER(100ug/ A,
200ue/ W) E FABHL.

6, 12, 242 7ko] 3 33k F 0.4% trypan blue 100
UE welloll 7hsted AFol|A] 2082 S5
% AE 9 $3 L FEAYZ B3RS AP 6
A zo] Azl £F& 71ELE 4ot §Y%
AA(62.5m>)e] F ME o GAH AXY 5
E M9} cytotoxicityZ &4 it}

2% Z3} uypan blued] FHE HE =
MAFER S 5G] 243 AT o o
EFHR oz Zrtdte S Holak ey
control#} B] W3H A9 H]&E FFo|nt.

2. Collagenase assay

HT1080& 6well plateoA] 24413 ¢t w9}
& X MFFEHE B 100w/ M, 200ug/ M)
< Fd 3o 124%0] AHF Fo TPAE
100ng/mle) 27} SEE Fosigtt. 124]
Zt 5 WL F medium 1004 € #H 5o
1000x g, 4, 587 94 E23tq AME G Al
% 278 AW F 459 Aste] gelatin

Table 2. Cytotoxicity of Xuefuzhuyutang (XFZYT) on HT1080

. XFZYT
Treatment time control
100ug/ ml 200ug/m!
6 hr 0.1/93.12) (0.1%) 0.1/105.4 (0.1%) 0.3/100.8 (0.3%)
12 hr 0.1/75.4 0.1%) 0.5/ 86.9 0.5%) 0.2/100.8 (0.2%)
24 hr 0.5/90.0 (0.5%) 0.4/99.2 (0.4%) 0.8/95.4 (0.9%)

a) : count of trypan blue stained cells / couat of total cells / 62.5um*

1.00%

0.90%

0.80%

0.70%
0.80% t
0.50% r
0.40%

cell viability

0.30%
0.20% r
0.10% r g

0.00%

100ug/mi

200ug/ml

Fig. 1. Cytotoxicity of XFZYT on HT1080
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Control Control XFZYT XFZYT XFZYT XFZYT Positive Marker

100ue/ml  200ug/mi

-+ o+ %

A00ug/ nl

800ug/m!
+ 4

TPA (100ng/ml)

Fig. 2. Gelatinolytic activity inhibition effect of XFZYT on TPA induced HT18

zymography & A& 3}glc}.

A ¥ 43} 92kDa Type IV collagenase
(gelatinase B £= MMP-9)= MFEHE =2
d 200ug/m 8] F=oA thgo] Zasti 400
ig/ml®) FEo A A}gA v 72kDa Type IV
collagenase (gelatinase A ==& MMP-2)+= 400ug
Iml9] FEoA dgo] 7+4 3 800ug/m o] &
Eol4 Hejo] AlgAlE A2 tebioh

3. Western bilots

HT1080-2 95mm Hj k4 Ao} 48A17F E<F Hl)
T F MATERS BERE T AF
557} 100ug/mi, 200ug/mio) HEF 3ol 244]
2+ < v g o

HT10809] total proteing 3 3t} SDS-
PAGEE A 8§38t & Western blot¥} ECL A

o 100 200 200
XFZYT tus/ml)

Fig. 3. Western blots of Erkl level in HT1080
cells treated by XFZYT

100 100 200 00
XFZYT G/ ml)

Fig. 4. Western blots of JNK level in HT1080
cells treated by XFZYT

SEREE
00

XFZYT tuziml)

Fig. 5. Western blots of Jun/ AP-1 level in
HT1080 cells treated by XFZYT

XFZYT tuxlmf)

Fig. 6. Western blots of Fos level in HT1080
cells treated by XFZYT



XFZYT (wa/nl}

Fig. 7. Western blots of Ets level in HT1080 cells
treated by XFZYT

< AH&3tal Erkl, INKI, Jun/AP-1, Fos, Etslo]
& ARlE di

AY43 UFEFS 5592 200u/n 2
FZoA Eklo] Frtetn, 2L oA Ets,
Jun, Fos, INK17} ZrAaste 2o 2 et

4, Invasion assay

HT10802 6well-platec)) A] 244} 2} Qb vk
¥, MAFER S BERS FA3td HF 5=
7} 400ug/mio] B =% dt] 12417+ F% WY
A

12A1Z 3 Al E 471 5 X 10%ells/ 1004 7} =
EF R F0% $39 400ug/med TPA
100ng/mi°] ]Sl serum free DMEMo)] & &

Al Z) % transwell chamberZ A A 24A1 7S
Hj ksl i ot

) Fo] T & transwell-& hematoxyline/eosin
o2 gM% T HE L o] &3 transwell Q)
upper chamberol] Folle MEE Hohin ¢
BE0| A& o] &3t 4008 gl A FHHE A
E9 A& AU

AESFe £ L FHYZE REE AF 3o
A2 AR £F S 71E22 Aol 34
AH(62.5m?)2} GNE HFEe] £& Mo 219
TEE 24 ddF vjasiger $YF AY
<23 AN

AY23 R F0|FL 400w/m FEAA
HT10809] A &L KA UA Za&ANAt
<Fig. 8>.

V. & %

4L 4dFe) E313F AR, FAA E}
SA 7} =& @ dE A (carcinogenesis)& o] &)
gAle B AY e AAd gHez o

tnvasion celis/62.5ufn.

Cont{~TPA)

Cont{+TPA)

- D

XFZYT
(400ug/mt)

Fig. 8. Anti-metastatic effect of XFZYT on TPA induced HT1080 in vitro invasion assay
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< 97k e AEEY AdE Idez
2 9% 4% &5 AZEYe] A% A
7hed, A BE, Aol FAA, NEY
a3 A F Fol wet g Fe vehd
o AT EAYESE PN BEOd, @
& HE75E BF8e BAEY &4 94
M AL FRAC ¥2d 438 Fdo B3l
€ 4ol Aol 27 ¢ uBAAE &
Az gd o of7lH e Aot

el F8 o) ¥4 P4 Ho)rt o] 7
AA7) A E o4 A Exg 4A4 S
Aok St o] FH 2 g AL ¢M2
ojFojAT.” QLA EE FAAE AR @
ZN1AS AR ANEE 38 @8Ry A% 2
5 O¥UYAA RS} A9 ERTH
AE @¥483 A7, AT 2& @YD
Y A% @043 F94M 9% ol oy @
AAX @7RA e A Holg o) o)

& gtk o5 o8 DAL Z gAFe ECM

28 - olF, € TF, GME 47 29
Agoz upgdt

YAH 7} ECMo] A Fateid Ax GH A
oj9] F o] & H G E7 7)Aol
F&E 3 7RSS Bastd Fasol Fid
FAE Atolo] FAH o] AL cell-cell

adhesion ¥2}9] E-cadherin®] W 7tAho] o2&

31 71ASE Ht e ECME §HA)717]
9% Sula Bef 49 collagenases] A4kl
ot YMEE laminin L2 4L
F 9l integring 71X 3 9o ™, o] laminin 4
A 71429 laminina} A gHste] A 2}
Z1A e R&se A& 7F53A &9 a2 o
S A EE FH UH type-IV collagenase
€ ol g8t 7|ATLE o] R F8E FHAE
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