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The proteclytic processes are thought to be the critical poiat in tumor invasion and metasta-
sis, mainly by matrix-metalloproteinases (MMPs) and serine proteases. We measured the
activities of MMP-9 and MMP-2 in the 120 normal and cancer tissue samples from the same
patients using gelatin zymography. Inactive MMP-9 (32 kD) was expressed in 73.3% of the nor-
mal and 87.5% of the cancer tissues, respectively (p=0.009), while active MMP-9 {82 kD) was
expressed in 24.2% and 53.3%, respectively (p=0.0001). Inactive MMP-2 (72 kD) was expressed
in 33.3% of the normal and 55.0% of the cancer tissues, respectively (p=0.001), while active
MMP-2 (62 kD) was expressed in 4.2% and 31.7%, respectively (p==0.0001).

In T1 state, only frequency of expression and enzymatic activity of the active MMP-2 (62 kD)
were increased, while from T2 stage, the expression and the activation of the both MMP-9 and
MMP-2 were increased as the cancer progressed. The expression frequency of the MMP-9 was
more common than of the MMP-2. The co-expression rate of the active forms (82 kD, 62 kD),
activites of 82 kD and 62 kD, and the activation rates of the both MMPs were increased as the
cancer invades and metastasizes to distant lymph node areas.
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In conclusion, MMP-2 activation was the main causes of the increased MMPs activity during
the T1 phase of the gastric cancer, while production and activation of the both MMP-9 and
MMP-2 were increased as the cancer progressed. Therefore, we suggest that the different ex-
pression and activation of the MMPs in the gastric cancer progression can be a potential thera-

peutic target in gastric cancer biotheraby.
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off ZA-galA} 358 dapdel Helrt A 2 HF
B vl Beksbe] SidEdgol 20~30%° Bl
o|E Aol FFE Y AL Eolr] dH TA
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Yoot 2AL pEF AAFE T Aol 2&3o
—70°Cel JdFEHsigd. A Auinp =g
pulverizeAl# cytosol® wtEEZ ~70C« YEr
& 34 ZAE Aldsi

PAN

(1) Zymographyoll 28 type IV collagenase
FYE =AL

@ Cytosol preparation; 32 200 mgg& 24
A7l F ultracentrifuge */¥3ol4 homogeni-
zation buffer(2ml)& AME-3ld 10 volume® 2 3
4 Algict. Homogenizer s AF3&led 52 o =
A& homogenizer 3 ©1-& 4°Col A | A }FE<l
100,000 g= s14¥-2] Al7Zct. Cytosol?l 4ddg
df Sl ARG AHFANR o5 oS UEHd
ALg-stgch,

@ SYEy[;

7t) stock buffer; 121lg Tris, 0.588g
EDTA, 1.21 g sodium molybdate3 800 ml® 2
Fgel &A1 £ dgefdq HCIE o435+ pHE
158 933 FRTE Hrislg & Sk}l 1L} ¥
A & o 2~8°Coll Bytdle A4k

L{) homogenization buffer; 4¥%% stock
buffers] MTG(monothioglyceroi}& stock buf-
ferel] #rlsle] HEs=st 1 mMel SAT & 44
gt WA 558 MTGE $5+= 1:1028 3
HAl71%, 50mle stock buffero] #Hi¥d MTG
50 mlE F7lsta F Egste] 2~8°Ce BEidsiwA
Atg-81 5t

@ Marker MEF ujfgk; RPMI-7951 <44
F =59 HT-1080 HEFZ 37°Ce 05% CO:
AZ wlekoleld 10% ot @A) F-f-51 A 2ufek
WA 2 wjekstc), AEe] AZYHE FR87] H
7 23 W& mystgiv},

@ Gelationase marker; RPMI-795} 24 & 4
F AZF vkl $2F conditioned media®
72 kD= ZAAR Agsbdel. HT-1080 #2552
conditioned mediat 92 kD¢} 62 kD& ZA|AE
AHg3tsdch. 20412 conditioned media® 5 x4
5x# A fFge] E4RE ¥, ol F 10uE H3io
AAkstdch

& Buffer preparation;

" 7}) renaturing buffer; Triton X-1008 2%
ol &3sted 2.5(v/v)o2 s Abgal el

) developing buffer; 50 mM Tris, 0.2M
NaCl, 5mM CaCl, 0.02% Briji 35(w/v)E A% ¥
REZ &9 ¥ HCIE ol&sie] pHE 7602 =3
gled AL-g-3t ot

tt) sample buffer(2x); 0.5M Tris-HCI, 10%
{w/v) SDS 4 ml, 0.1% bromophenol blue 0.5 ml,
giycerol 2.0 mlE E9#4 F £F4E 10 ml 39
e 2 sl Alestgn),

2}) running buffer(10x); Tris-base 29g, gly-
cine 144 g, SDS 10 g& FRvel HUF 2F Lol
IL7F = A sle Ag-3pgvt,

® Zymography; Type IV collagenase?] 714
o] 25 geld AMEES 20 mAdA A7)HEE A
ey}, Hr)d5F geld renaturing buffer®
20°Ce4 36%-2F wbA)Al kg, 5837 metallo-
proteinase developing buffer(0.05 M Tris-HCI,
pH 7.6, 0.2 M NaCl, 5mM CaCl, 0.2% Brij 35)2
A Hapodrt. ohA] 41414 metalloproteinase devel-
oping buffere] gel& © F 37°CelA (547}
w&-A17) 2, A 4N(0.5%(w/v) Coomassie Blue
(G250, 30% ethanol, 10% acetic acid)=ll4 343}
T 44T F A&, oL geld mAA(30%
methonol, 0.01% glycerol)e 2 A A% com-
puter-assisted image analyser& o]-835}o] £4)3)
gt Band$] (3L )= £¢42d band
2] 25 Hristed Asdc), Activity: geld)
d4& capture softwareo] 9743 video-camera
2 #49¢ ¥ band area® &4slo] Fabgdch 2z}
9] gel® 33 image 9% band dH& A4slz,
2 HEFAE  AHEEdcFig. [P, MMP-9 o
MMP-29 #8Xxi= 92 kD+82 kD, 72 kD+62
kD2 stelw, #dg2 77 82 kD/(92 kD+82
kD), 62 kD/(72 kD-+62 kD)2 A5} wlzstgc}

(2) =32 HWaldty Wolgdd: T2 AAY #3
o] #A)g fomalinol T A%, paraffin blocks T
2 H & E d4& Algstdct. Wrle AJCC 718
o 2lsf Habgch

(3) BAX me|: 2 ¥z ¥z Pearson's
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Fig. 1. Detection of MMP-9 and MMP-2 activities as shown as shown by zymography: A. Different expression
of MMP-9 and MMP-2 activities between normal(N), cancer(C} and metastatic(M) tissues, B. Capturing

of a band image using computer-assisted image analysis. Four band (92 kD, 82 kD, 72kD, 62 kD) are
translated into measurable curves.

chi-square test, Fisher’s exact test®} Mantel-

Haenszel test® ~-8-38l9iv). 2 A4 felx A | =
2 SPSSHE A23le Student t-test ANOVA

1 X -]
testS-& AlBshach. ) chel HxS) RUH Ry

A= $ 12042 23 916, oz} 2944
o, Fdde A0S 24~794)g Tk T ¥4
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~Matrix-metalloproteinases in Gastric Cancer -

Table 1. Patients characterisitcs

Number of enrolled patients 120
Sex male:female 91:29
Age(years) .
Median 55
Range 24-79
Tumor location
Fundus 3
Body 47
Antrum 55
Pylorus i2
Diffuse 3
Tumor differentiation
Well 5
Moderate 3l
Poor 50
Mucinous 4
Signet ring cell 24
Undifferentiated 6
Operation
Subhtotal gastrectomy 79
Total gastrectomy 41
T stage
T1 8
T2 25
T3 78
T4 9
N stage
NO 34
Nl 36
N2 37
N3 12
unknown 1
Stage
1 20
II 24
i 52
v 24

T1 84(6.7%), T2 25+1(20.8%), T3 78<(65.0%),
T4 94l (7.5%)sct. A=t AHelrh @wl 47} 344
(28.4%), N1 o4 <fspd Hel7} 3694(30.0%), N2
B9 dsbd Ho)7h 3741(30.8%), N3 49 w3
Aeol7t 124(10.0%), Aol ddo] FHAUY 7t 1
(0.8%)%=t. =57 I 2041(16.7%), 1I 24(20.0%),

Table 2. Comparison of MMP’s expression rate be-
tween normal and cancer tissues (n=120)

Normal(%) Cancer(%) p value
MMP-9
92 kD 88(73.3) 105(87.5)* 0.009
82kD 29(24.2)7 64(53.3* 0.0601
MMP-2
72kD 40433.3) 66(55.0)* 0.001
62 kD 5( 4.2)* 38(31.70 0.0001

+: p = 00000}, + +:
0.00001, **: p=0.00]
MMP: matrix-metalloproteinase

p=100002, * p-=

I 524(43.3%), IV 24<1(20.0% ). 29, d4
ol Zhiei(M1)7F wE =] HAE A1Ag €71 154
(12.5%)ge™, $£% A2lH 3HEgte] 247 14
A (11.7%), @bl AbEdo] & «l7F 29(1.7%)%
o}, 2.8 dAba 271¢ Table 13} el

2) A4 U et =ojM MMP-92f MMP-22
WUNE vl

MMP-92] u]3t4d3lel 92kDe} #438Q 82kDe
BE 234 o WEes}t A4z Egke
 (92kD; 87.5% versus 73.3%, 82kD; 53.3%
versus 24.2%). MMP-2= w843 (72kD)s €4
H(62kD) 2F RN dydert w372
kD; 55.0% versus 33.3%, 62kD; 31.7% versus
4.2%). ALz} $jdzA]ol 4 MMP-92] w84 Y
3 Pdyel wigwlcs MMP-22] 843, v@4%
sl Rc g9t (Table 2).

o A AgzAA vd MMPs&EL Ay
wadsha] A, WlEAYR PR desr R
Biel, 848 aBHYE 25 UHEgs e
sket(Table 3).

8 MMP.-9 3] MMP-2 &8s SAWna 2
¢ Tualel Apd

AEEe mE MMPse| Wdwlxeg A4 vl
TlelHd: #4989 82kDs) 62kD 258 ¥dE
At flgdel. T2 A28 F71x] #4890 §4
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of H A Ajatstdel. 5y Holrb @le T ¥
# 4 JuAERe Aoyl FAEFF oA
MMPs®| 484 FAl wHses &7 Soiskg
o W7[7} AYeef w2} 62kD ¥ 82kDF vt
kg WP o Fadgen, 5 shA 44y
&+ T Hdss 2 S71E 9K Table 4).

Table 3. Patterns of MMP's activation between nor-

mal and cancer tissuesin=120)

Normal{(%) Cancer(%} p value

MMP-9

92 kD alone 62(51.7) 43(35.8) 0.2

82 kD alone 3( 2.5) 2( 1.7)

92kD+82kD 26(21.7) 62(51.7)  0.00001

none 29(24.1) 13(10.8)  0.01
MMP-2

72kD alone 35(29.2) 34(28.3) 1.00

62 kD alone 0( 0.0) 6( 5.0)

72kD+62kD 5(42)  32(267)  0.0000]

none 80{(66.6) 48(40.0)  0.0000!

e ¢ 139

4) BYZEED Haxse MMPs 24 R4

Hj@

MMP-92 #1g} &4l A4 izl v v
AYe ¥z, BA4YY ¥4 2 FasPA
(92 kD +82 kD)7t $7t8tgod, #48(82kD/92
kD+82 kD)= 2718, MMP-2& w434
7M. glodia BAY, 2R (72kD+62 kD)7
AdzAo A A4 =23 v Fristgd e, 53
4862 kD/72 kD+62 kD)2 7ol 718t ek(Ta-
ble 5).

5) #igtel Yol o MMP-9, MMP-22| &
dre Wy

HEEd o MMPs #4529 W8E ulzg vl
T19 7% MMP-9&= A4 $1Z =) #ls) 92kD,
82kD ® 284y o)z} giglevi, MMP-2¢
A #A4E&0] F7132(p=0.0001), = A3} 62kD
2 Z4go] 78l 7ol 0.07£0.25 versus
0.26 £0.50, p=0.06). T2 #H7|%E+= MMP-94 £
Bzl 84S ¥ A4 wH Fristgend, 2

Table 4. Changing patterns of co-expression of active forms with the cancer progression

82 kD and 62 kD(%) 82 kD or 62 kD None
p value p value p value
N C N
T-stage
Tl(n=8) 0(0.0) 0(0.0) 0(0.0) 3(37.5) 0.10 8(100) 5(62.5) 0.10
T2(n=125) 0(0.0) 6(24.0) 0.01 9(36.0) 4(36.0) 0.62 16(64.0) 10¢40.0) 0.07
T3n="78) 2(2.6)  25(32.1) 0.001 19{24.4)  22(28.2) 036 57(73.1)  31{39.7) 0.002
T4(n=9) 000.0) 2(22.2) 0.2 2(22.2) 2(22.2) 0.71 7(77.8) 5(55.6) 0.31
N-stage
NOn=34) 0(0.0) 6(17.6) 0.01 12(35.3)  11(32.4) 050  22(64.7)  17(50.0) 0.16
Nl{n=36) 2(5.6) 8(22.2) 0.04 8(22.2)  14(38.9) 0.10 26(72.2)  14(38.9) 0.004
N2(n=237) 0(0.0) 13(35.1) 0.001 6(16.2) 8(21.6) 038 31(838) 16(43.2) 0.001
N3@n=12) 0(0.0} 6{(50.0) 0.006  4(33.3) 3(25.0) 0.50 8(66.7) 3(25.0) 0.04
Stage
I(n=20) 000.0) 2(10.0) 0.24 7(35.0) 8(40.0) 050  13(65.0)  10(50.0) 0.26
II{n=24) 000.0) 6(25.0) 0.01 7(29.2) 7(29.2) 062  17{(708) 11(45.8) 0.07
Ii(n=52) 2(3.8)  17(32.8) 0.001 12(23.1}  16(30.8) 0.25  38(73.1)  19(36.5) 0.001
IVin=24) 0{0.0) 8(33.3) .001  4(16.7) 5(20.8) 050  20(833) 11(45.8) 0.007

N: normal tissue, C: cancer tissue




— Matrix-metalloproteinases in Gastric Cancer—

Az 448 82kD7t Frhetsich. MMP-2v &4
go] Nl go}, HaAl 44EL F¥AES FUEA

ok B8 F7HE 72kDe HYEE A4 A

o)7) gz, BAga 62kDY 7 HAEr F718)
o}, «fof ofalbd Ao wlirA], N3 <9 b4 A

Table 5. Comparison of MMPs activites hetween
normal and cancer tissues(n= 120}

Normal Cacner

(mm?) (mm) P value

MMP-9

92 kD D.90£056 1.11+0.55 0.001

82 kD 0.33+052 088+052 0.6001

R kD+82kD 1.23+0.88 200+ 131 0.0001

82/(92+82)ratio 0.19+028 0.32+0.26 0.0001
MMP-2

72kD 0.45+£056 056052 0.08

62 kD 0.08+0.25 0.41x056 0.0001

72kD+62kD 0.53+0.72 097091 0.000!

62/(72+62) ratio 0.04x0.12 028036 0.0001

o7} WA FAlejd MMP-99 $#¥4x, ¥HE
¥ &4 8] Zbskdch. Wd, MMP-2& Rlg43e
Halyl glew HAYs #4890 Foieiddd 4
W7y wlmA] #7) [l xE MMP-29] 44 % 44
€9 3712 62kD #4349 MMP-27} $713 g
o, 87} [[%EH+ MMP-2, MMP-9 2% Ha) &4
T, 94& ¢ §4%c) 7l (Table 6).

ot -1

okl GFellA gl zAstEhd gady EL in
situ hybridization®=l 23] matrix-metallopro-
teinases(MMPs)e| w#o] By gic)*, MMP-9
¢} MMP-23= owtdez nj#4¥el zymogend 2]
pro-collagenase (92kD, 72kD)2 A=, &4
3 3o el#) $AJ#ql 82kD, 62kDE HEF 4
A o Eaee JebiA "ok b Bz
&3 oo} in situ hybridization HHH 2 ARE4)
slgdss 448 FEY 57 g GAe] v
2 AF MMPs #9354 o8 Fate| 44 E 24}

Table 6. Comparison of MMPs activities with the stomach cancer progression

92 kD 82kl 92kD+82kD ratio 72kD 62kD 72kD+62kD ratio
Normal(n=120) 090+0.56 033052 1.23+0.88 0.19x0.28 045056 0.07+025 053+072 0.04£0.12
T stage
T1(n=8) 1.00+0.00 0.34+055 1.38+074 017024 0504054 0.26+050* 0761089 024+0.38"
T2(n=25) 1.22+0.37* 0.78£0.73* 2i16=1.21* 0.30+0.23% 0.56+051 0.47+£0.60* 1.03+092* 0.32+0.39*
T3(n=178) 1.11£0.04* 0.99+£099* 2.17+162% 0.34+026% 0.56::0.52 043+056* 1.00+0.93* 0.28+0.35*
T4(n=9} 0.92+0.34 0.59+0.61 1.56+1.01 030026 056+053 0.19+035 0.74+0.73 0.26+0.35*
N stage
NO(n=234) L13+041 0.75+£077* 1.94+130* 031+0.23* 0.50+051 0.32+047* 0.82+0.82* 0.28+037"
Nin=36) 1.03+0.47 0.81+0.91* 1.89+1.43* 0.30:0.26* 0.61£0.49 0.40+0.58* 1.01+0.90* 0.27+0.36*
N2(n=37) 1.02+0.60 0.9210.94* 2.05+1.47" 0344028 0.51+0.56 0.41+056* 092+0.94% 0.25+0.35"
N3n=12} 163£0.74* 1.37x 1.10* 3.08+£1.83* 0.35+£0.24" 0.750.45* 0.74+0.63* 1.49+096" 0.49+0.32*
Stage ‘
I(in=20) 1.07+0.26 059+£0.61* 1.65+097 0.27+023 055051 034+053* 0.89+087 028+0.38"
II{n=24) 1.20+0.49* 0.80 £0.87* 2.08+1.47* 028+0.25 0504051 0.43+0.59* 0.93+098* 0.26+0.33"
HI(n=52) 1.04+0,58 098+0.95* 2.08+1.52* 0.36+0.26* 0.56+054 0.40+0.53* 096+0.88" 0.29+0.37*
IVin=24) 1.2240.70* 0.97+1.00% 220+ 1.70% 0.30+020 0.63+050 0.48+0.62* 1.10.£098* 029+0.34*
*p<0.06
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& QAT FEFR P FEHA Ragoh
» Y25 ofel Ae3 o] AYo4 MMPso 4
ey v 3§ 9% g B H48A 7sts] sE
of MMPse| iis $HEE 24 S4ate 9de] 7
welglow, A4 dh@elk, furet, HekFelsd 2 A3
7} BaEgiupaaaad o)z E4UHEE S
Lt zymography HPH& AHEfo 24, u|BAY
pre-collagenases(92 kD, 72 kD)3l #4384 col-
lagenases(82 kD, 62kD)52 &4 ¥R4=(enzy-
matic activity)}3 24 FH&d kst & 3 gle
o, FRAT & 24402 kD+82kD, 72kD+
62 kD)& computer-assisted image analysers
olgsted MPded AHgd pr} qc) obEw Y4t
9 zymogen< #4&(activation rate) &, pre-
collagenasesdl 4l collagenases®2] HF{- & A=k
4 oale, 4239 JAEgs Ee AHelpd wing
g ole AHo] alh

A MMP-92F MMP-29| 43 ylg & A4 $i&
aat getz oA wjEslsich,. MMP-9¢] #4%
(82 kD)3t =g A8 (92kD), MMP-22] 4362
kD)7 #HEAH(T2kD) 35 AN fAZ: 2 3
gglew, ¢zl 2 NEsh 25 Fvhsbv).
Ak =AMz MMPs?}l dge @ MMP-2&
AgoldEdal, MMP-9% macrophageslsd FE
A=, @ A4 dzAe, G Kb FoFelM
T #AE=AP, @ v Mt dH &
Gragel gded 5 FTEYA Felyh 27 & ok
et $19F 2A el A MMP-9st MMP-2¢) )
=7 A4 23] vid Friskgled, &8 #4ddd
82 kDol 62kD2] Hde] HXA Fr1EE st
drh Selgt He wiRAY ¥4Y 5 MMPO
2] yh3je] MMP-25 wae) sv]sf vt (Table 1)
olalgt £74& =2 glioblastoma multiformesl 4]
£ 92kD, 82kDE ci=k Eaghd, 72kDi: oz,
62kDE A2l st A) e 3, whask, b
¥ Be - MMP-271 2 #E: B3 o
A3A e 2R, flzalee AP5el 954
271¢] %o} macrophage7} BEr} o] R o] &
zile] fursE And sPEAle] &t dc & o
W A7)t el MMPse] #d £571 M2 oan,
ol F4 vid &7 (microenvironment)a shwla:

HEd ¢ 139

¢}2] paracrine pathwayr} 8] 84 34l
Fa5g A% A,

Hat fizAo 4= MMP-99f MMP-2¢] whale]
TR g} SR F2oalga gelgiondt,
fatz Ao e BT s dYe] vF AFEH
#3497 2713t gdeb(Table 3). )&= #st=3«i4 pro-
collagenase?} collagenase® 9] ko] 43}
ubgEly 9l8-§ ofnlskc} Sack wetd B oAl
e MMP-9s} MMP-29 #43e] 25 EAst:
Assh sijky Alg st AT Zabstc o A
3 TlhAE 8 MMP-29] #4384 #3x i,
T2ZolhA 3} MMP-92} MMP-2¢] 5712 €48
o] E-Alsh WAE7] A4t} o] type IV colla-
gene] 2 Bxste r|AwE LAl7E HA Vel
Mg 2 MMP-27F #tojsld, 2 ol A%2] A
A o)Eel "agt sbde A LA FoHA
MMPs7t 25 whgls]r] Aztsl= zle2 gzhsc
=gt st Ae] o Ro] Fsd4F Fri4A MMPs
7} EAjol wbeste dlwst Fr1sle vbd, MMPsE
Ay st o= de Fadgcl, 3 A et
Z7}e4E MMP-9¢ MMP-29| A& 82 %71
oot & Awe] oAl MMP-29] 2H4shit
2715k b, ojejrkx] MMPs7} F X 444 2 &
A3 obe] "ol I Alale] F/1FHE gtz
A falstgvi(Table 4).

MMPs2 &4 S4HEE 24 wwstr] $81d
band& image analysis W<l =jsf &Asdct
Az Bl oy d7das A& o g g
59 A4 gl gaxlezre] MMPsEo] #4ws}
A& vlmrt AdEg]od, E el 1204
BE5 Fo @xld4] MMP-9¢} MMP-22] 44 o
g4g2 vastdel. MMP-9: gjgb=4o)qd =4k
Zale wls w4392 kD), 4 ¥(82 kD) 84
=(92kD+82 kD) ¥ #4&(82kD/92 kD+82 kD)
2571 Z71sbeich whd MMP-2% w348 (72kD)
& Haz fabgk pEelslen) 848(62kD/72kD
+62 kD)ol w4+ ¥3 FZAE(7T2kD+62 kD)%
4862 kD)ol 2itgoy ol ubspab™, sk
o] AHute} F-odgtech. =, Fokz Ao QAo 71
9 72kD7} gl & BAdsixe] 62 kDE HBgo| of
2 2UAEY ZFvt BES dER ZA4YH(E2 kD)ol
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sich. $ehe) e Aol WEg MMP-9, MMP-2
9 Z4e HuEg F4EAR ¢, Tlade
72kDEHFE 62kDE2| A4S 62kD ¥H=st

2718tk oln BAME waelMe] AnE wud

g 2RE o HE&9 AR Z)A TS s
MMP-2¢4 @487 Fojdeln 3 JA4d& gy
2.2 #Halgpguh o] Aspe wWae®, s 62
kD 489 27171 e A1 AdAde] sickes &
T2l dslgk= Aztgoh T =€r%Es MMP-9s)
MMP-22] 44 o #4571 25 F70eE €@
T Aok £¢ 99 duAEe] Adels} FolgsF
b MMP-2, MMP-99] #Xwrt 7323
Z7ksted N3 949 o=ty de|x] 7b¢ &7lebgct,
7 Ask MMP-9 2 MMP-22] &482 3u7t= &
7hsbgict. & dweiag] MMPs #A4%rt S8
, chAlatsld MMPse| A4d3 f43b) 25184
5 QA Ae] Wsirt FrbgE 9wl dvix 3
afabd 87 o4 F2 MMP-29 @45 F7)d
w2 62kD gA48e] S717) Ha) MMPs 24 2
7he] & 7lHelglen, ¥Wr] [I4#:= MMP-9¢
MMP-22] 44 9 4=z Zrl7 44 MMPs &4
= Z719 F Pde g g%t (Table 6).
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BXe, §48 2 92kD, 82kD, 72kD, 62kD &
drsb B Friske Hdelddon}, Hlgrl 2ol 4
o] ge 3= A ¢giri{data not shown).

& 2
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MMP-2¢] 44 #4de] =F Zrhelsdet. 53
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e Aol 4 MMP-99 MMP-22] 457 $71¢
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A2 Heolrl Frlskgdel. %, MMPse 44 9 %
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82 537 8 7154E gAEeR AAsgc 4
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¢} TIMP (tissue inhibitors of matrix-metal-
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24 AEeY Ag 2R 2o FAHe2 gy
T e Ao Mz
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