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B A AL A% 12 8 1) 5 matrix metalloproteinase-2D
KB L X DBRKER

ABKRKES IR, B H2RE

5 —E #J

Bx Uk FY

BH BE EXE #HZr Fn R

(p<0.0D) LoMIKERREENRD LI,

A¥EK 31} % matrix metalloproteinase-2 (MMP-2) DRE L REABFHCHREL, LOBRK
HBEFICOWTHRE L, SRIMRITREEO W AEEeos (RIEWATH, #TR20D T, <7
74 VEBPARERL, MMP20 £ Y 7 v — F AHithe B CREEBIFRAB I HREL, L
ToEREYEL, 1. FBEREEEE LF T MMP 2 2fIRETH - 1, 2. B TE2841(31.5%)
KRR RS, BEEEEDCEREIECHVERYED L, 3, MMP2RE L EKREFIERT
L oITI, BEE (p<0.05), REEE (p<0.01), EELESEETA (p<0.05), HEREHE

Ll kX b MMP2RAEEOBE - EBICECBEEL TV Z LR Eh, Mlaft~t VY v 27 A5
BEENLLICEEOEBHEREL D 523D EEL LRI,
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EMEEIEE SEBEVCIBRLENEXYELTCY
50, EHRAERE - BB T 5O EERYHE
L, SEVUEMRORZRE L o OB, IRER~EA,
X HIEREREZHIOEI R CREEEOZER T
L EEAE~EE L, BOSEN~BREL T, S2H
FETHE V- —EHOBEIMHERA IR TWBY, =D
BRI, MEoERNLES, Mgt~ ) v 2
ADDRECHSEAVRTARTH A2, EERERLHE
M=tV v 7 ARG 5 protease 12, RIEGBOHE
1B & LCEERBREXHE LTS EELLRTY
%99 fe 53T % matrix metalloproteinase-2/type IV
collagenase (MMP-2)~™%, EEEOEERE ST T
» 5 type IV collagen R HEL, EORHE -
EBE Lo CHEBEESREIR TS, L, &
NHDOMED S 1T in vitro L X HRBRIERICE S
DA% <, invivo IR WTERE Lic b oD
=0 2 S Eb b g, EMZEHEEE S

<19924E 9 A 9 BRB>BIRIFERE 1 & —K
T830 AREKTHAMETET AEKKESEL/E

B XhaEEECEWT, REABFNFEYH
VT MMP-20 &3 L * OERKMWER B L THEFL
7o,
MNE®E L UFEK

WETRBET, AECLYRBERBOFMIREY
AT U7 B A 8ol (GRAEMRATHI, #ITHE426D
PR&E L, MMP20 %3 L HBHRBEFNFR, ) v
ST, BRFOETE, WEEFRCBEL CRNY
Tt

1) MMP-20 R BFHRE
MMP20RBRIFERDOZ LW, BEDO AL <Y ¥
BE#Hr 371+ vABLLS ey 27 %A\, ABC
B CREERELEYTVRER L, 27, UK
BHt5 74 v LT, 0.3%H,0. KBFRICCHEE
_AFFvF—ERGEHEEL, EHRTryFVS
FmE (Y FEEME 207H038, FEFE
WRIEREIE L, Rice M) v <+ EEMAR X D h
W, #HLL 7 proMMP-2% b v Dk L TR
L, V) vEEER (PBS) T400FHRLHie b
proMMP-2# V) 7 2 + — A HED% 1 kIE L LT,
4CRTIBEIGERE, 2®IIeAF iy &



2(2) Ko RERE R k1 5 MMP-2 0 R5LL L 0RKIWES

FHe v o IgC ¥ AV60TRMKIG &8, X512 ABC
A (Vector i) L0 HERIG &7, HE 1133
diaminobenzidine tetrahydrochlo ride (DAB) =T
fTv, BREVHEBCRE S EESY MMP-2RH,
B HE L.

2) EBREENRE

HEERE GRS, BEE, §88, kY
RBCBELTIKRIFLT-0, RERBE
hematoxylin-eosin (HE) %, elastica Van Gieson
(EVOREYXBEL LT, 1BBSE L. Thb
L, RERBEL LD DE 1y, b L < ik v, RESEM
1~2f@H2b0%ly, b L<ikv,, 3~4BH5%
Dy, b LSikv, SEAUEDRLDEIy;d LR
vs& L7,

HHEAREE 26& 1%

3) TBoBBELA

REELEBC LT 5 HEORBETR Y, AEEIE
WHHOMBEER L BEEINP)ICEZEHbE LD
ST LBbhbIUAR - NEROBEEZG VI
FIHAL, Thc¥BUTHRHLL, T7bb, grade
1 (GD) ifgER <, INFa #24, grade2 (G2) i3
H# -, INFB#HY, grade3(G3)iz@EE T INFg,
grade 41X X 5z cord like pattern (G4C) & diffuse
type (G4D) wELSEL, WiEBMRARKIRIZEF
L, INFy iz #4, %3E 2 scirrhous K BEHEMET 2 &
DEL, Gl, G22#EBRY, GLIL*BHERM L L1
(Fig. D,

4) METERRE

VRECLHHEEYREL, p<0.052FHEZD

Fig. 1 Invasion mode at the marginal area of the tumor. Gl: well difined
borderline, G2 ; less marked borderline, G3 ; group of cells, no distinct border-
line, G4C ; diffuse invasion of cord-like type, G4D ; difuse invasion of schirrous
type (HE, x40)
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b LHFE L,
#® %

1. MMP-20> #HEE

89172841 (31.5%) 1= MMP-2> BB &R i, &
HFoEMioRE ERCEE S, BlRETR
FagbOLE L 0 b 0gE (Fig. 2B), %7, B4
BB B LD B L LR o/ N R
I, BHEMERY S RD, —F, ETREREL
BIIEH, o viiEERBLLHEER LT R
BINHEETH - (Fig. 2A),

2. ERFETE (stage) & MMP-20oRE
stage IV Ti156.2% - MMP-20 EE #32 D h3,
stage & MMP-200 R E & ORI G B B M L &

bzt (Table 1),
3. BEE L MMP-20o %E
ep#E (240, mmE (1341 T3 &M MMP-20 %

Fig. 2 Immunoreactive MMP-2 expression in
esophagus. Light micrographs indicate neglibible
expression of MMP-2 in normal esophageal epith-
elium (A, X20), and MMP-2 expression in
squamous cell carcinoma (B, X100).
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Table 1 Correlation between MMP-2 expression
and histologic stage in esophageal carcinomas

(%>
; .
Histologic | No. of MMP-2 | No.of MMP-2 | 1.
stage | negative cases | positive cases |
0 28(82.4) 6(17.6 34
1 2050.0) 2(50.0) 4
1I 4(80.0) 1€20.00 5
m 18(66.7) 9(33.3 27
v 9(47.4) 10(52.6 19

Table 2 Correlation between MMP-2 expression
and depth of invasion in esophageal carcinomas

(%)
Depth of | No. of MMP-2 | No. of MMP-2 Total
invasion | negative cases | positive cases
ep 2 0 2
o 1sj 15¢100.0) oj 0€0.0) 5
sm 23(71.9) 9(28.1) 32
mp 8(72.7) 3(27.3) 11
a | 160.0) 1(50.0) 2
a, 11(45.8) | 13(54.2) 24
a, 3(60.0) 2(40.0) L5
(p<0.05)

BaRdihote, —7, smET28% /326D,
mp & Ti%27.3% (3/1141), allA ETi151.6% (16/31
B &, BARENSE 513 E MMP-20RHEE 1T
L, MEOEELRBEERLED bRl (p<0.05)
(Table 2).

4, B MMP-20 %R,

BOER PN RFELEBCTH -7, Zhbx ot
ENeia? &, EotEci35.7% (10/28%), 4
LB T127.7% (13/4761), {E5LB¢ix50.0% (5/
108D &, &5 LB MMP-20oRE % % < BTl
EET s MMP20o it EERBEESH IS i
oto, ok, BAE (3A), Ko (146D Tt
MMP-2DFH X 5 5 ich - 7 (Table 3),

5. Vv AEFREEr MMP-20%E

lyoTi39.1% (3/33%1), 1y, Tik35.5% (11/31%41),
ly, T241.2% (7/1761D), ly,T1287.5% (7/8%1) &,
) VAAERERE L MMP20oEB L oMcE B
B2 R bt (p<0.01) (Table 4),

6. BIREE L MMP20RHE

Vo TI313.5% (5/37641), v, Tx34.5% (10/29%1),
v, TIX55.6% (8/14%1), v, Ti355.6% (5/9%1) &, #
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Table 3 Correlation between MMP-2 expression
and histologic type in esophageal carcinomas

Histologic | No. of MMP-2 | No. of MMP-2
type negative cases | positive cases

Well 18(64.3 10035.7)
Mode 4(72.3 13(27.7) 1
Poot 5(50.0 5050.0) i{
Others | 4(100.0) 000.0)

Carcinosarcoma :

Undifferentiated

carcinoma

Table 4 Correlation between MMP-2 expression
and lymphatic invasion in esophageal car-

cinomas
Lymphatic | No. of MMP-2 | No. of MMP2 | . .
invasion | negative cases | positive cases
Iy | 30090.9) 3(9.1) 33
ly, 20(64.5) 11(35.5) 31
ly. 10(58.8) 7(41.2) 17
lys 1(12.5) 7(87.5) 8
(p<0.01>

Table 5 Correlation between MMP-2 expression
and blood vessel invasion in esophageal car-
cinomas

Blood vessel No. of MMP-2 | No. of MMP-2

invasion | negative cases | positive cases Total
Vo | 32(86.5 5(13.5) 37
vV, 19(65.5) 10(34.5) 29
V. 6(44.4) 8(55.6) 14
Ve | 4o 5(55.6) 9
(p<0.01)

IRBE B VTH MMP-2R%H & ORI E B cBAE M
MRFED BRI (p<0.01) (Table 5).

7. BEFA L MMP20XEE

BB 334 (G1: 741, G2:266)), BHEE
54 (G3 : 2661, GAC : 286, G4AD: 241 TH -
7o, MMP-20 333, FEEER cH 5 G1Ti214.3%,
G2TXI1 5% T Hok A, BEH tH 5G3TIit
38.5%, G4C 1342.9%, G4D T13100% &, FE LD
BEMA & MMP20oRB IS REERNED b
iz (p<0.05) (Table 6).

8, Vv AHfiEnH ¢ MMP-203H

Vv SRR ME44mI, 1661 (57.1%) 1= MMP-

A=t 268 1%

Table 6 Correlation between MMP-2 expressin
and mode of invasion in esophageal carcinomas

(%>
Mode of | No. of MMP-2 | No. of MMP-2 Total
invasion | negative cases | positive cases

Gl 6(85.7 1114.3) 7
G2 23(88.5 1011.5) 26
G3 16(61.5 1038.5) 26
G4c 16(57.1 12.42.9) 28
G4p 0C 0.0 2. 100) 2

(p<0.05)

Table 7 Correlation between MMP-2 expression
and lymph node metastasis in esophageal car-

cinomas
%>

Lymphnode ' No. of MMP-2 | No. of MMP-2 Total
metastasis | negative cases | positive cases

N, 33(73.3) 12(26.7) 45

n 5(83.3) 1(16.7) 6

n; 15(71.4) 6(28.6) 21

n, 4(36.4) 7(63.6) 11

n, 4(66.7)

2(33.3) 6

Table 8 Correlation between MMP-2 expression
. and post-operative recurrence

MMP-2

negat ive

12 cases

No. of patients

Incidence
Mode of Recurrence

Hematogenic 4 cases(44.4%) | 4 cases(33.3%)
6 cases(66.7%) | 6 cases(50.0%)

Local 0 cases( 0.0%) | 2 cases(16.7%)

Lymphnodes

2OFEBE DD, Vv AGEE - MMP-20RE &
ORI RFEHCEEREERRXAOhish o, L
L, VvV AEERBY RS MMP-22R 16654 9
5 (56.3%) 2\ n bl EOB/ERBEBITH - Dz
KL, ERBHADERIHTH8H (28.6%) TH-
7= (Table 7).

9, MikEH L MMP-20RH,

MHEBRI2IGNICED bh, MMP-2RE 51512/,
FERBBITIPITH -7, BEERHDBLB L MMP-2
FBAGITI1342.9%, FERBLI T HT210.1%T,
MMP2RBEHOBREINERCEMEY RLE (p<
0.05). —7F, HREMA iz MMP-2%E.4, FERBEH
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L ORIERTRD BRIz -7 (Table 8),
z =

Matrix metallopreteinase (MMP)'? &3, Zn**{K
FHT, Ca** = Mgttic & hiEtE{b 3 h, EDTA = tis-
sue inhibitor of metalloproteinase (TIMP) 7 &
I OEEIN S —HOBET, BOBHBBIEE
ET5 bR T35, khTh MMP-2it, type IV
collagenase & & i, Liotta HVMEEED type
IV collagen #FrRINCHEL, FEHRICELETSC
EHZAL, X5 mouse melanoma & T241 sar-
coma HEDOBEMEHK (pulmonary metastasis of
the T241 sarcoma : PMT sarcoma) % i\ 7 EE®
2D ARBEEIGW L ERBAE - OB RS LT
K, HLOMERLINTAB, FIT, SF74 Y
GEY R & B CREABLFIERAE LTV, invivo
2R B REEDO MMP-2RH & £ DBEKHERCD
WTER LT,

IEMAE R L TiE, MMP-2i3 et L < i
ERSSEREERBCHT ThT R RBIhsRBE T
# - 7. D'Ericco HPEERE, KIHEO BT % Ay
T, Hewitt 5 KBEOBEEYF 2 VT type IV
collagenase DREBEXHEF L T-%58, FEBHEF L
ETdbhbhiAEC-ThiBETH > LmE
LCwa, —J, SEOBHET, B Tr8fl428sl
(31.5%) i MMP-20 EH »F b7, MMP-2i3 &/
DORER DI RE I R, REAOTTOHE
MRS RE I D - L b, BEETORR, »
DNERRE D, Ld BB < EHR
T B EmAHFED S, Garbisa H19%, FIEEMK T
HLUER BodBELEENMIIC type IV col-
lagenase ¥ & < b cHEL Tk D, FEEBRLH
BRET 5 AR R\ T, EHRS MMP-2% X hiE
BEATWL TR EXTHLABTELDEE L
Shte, —7F, Hewitt 51903 KB O G008
BOKER, EHRES I SEREAEKS D col-
lagenase DEEATDHIc 2 Lan, REFFHOEEM
FBEEMREOMEERCL Y, MEMARILOWE
RO TG EHEL TV 5, EBRELET R
ke L BRI E E b ICET 5 AT, EERAR
T B 5 FEMETF MRz MmN B A EE MR & /)
Wiz MMP2% EASWML, T/, BEBE LI~ 2
B 7o) v RPN EEMBCENL col
lagenase DELECTEWREZFET S Z L 8EHINT
W B2 T, LRI IERS A R S L TR

5

HEF IR O collagenase [EE W I B &V 5K
&4 B b, BRI R R o AR R IR i
BT AR HFLVWEMERE T3, LarL, %L
OB EEO B\C MMP-20 B4 #E X R
TE Y, 60 MMP-20RFEABFHRRICE T
LEMRoORE ERCRAE I, Ehiibhbh
i, in vitro TRIED & b RE FEEEEMR S AR
EREESWT D L%, Western blot iz b i
gelatin zymogram X 8 (FEH S0 #3600 H AR
{bass bl e, HB0EI HAWREF R THRK) LTE
jo. TRLORRMLHET S L, AREECEVTY
JEMRE Y MMP22 EAGWL TVWBH 5D EEX
Lite, Lasl, MMP-2o B4, EHELcBE+ 285
G ERRALEL L, BIHE TR cytokine & &b
CREAR—EERARE N LEHEFRLEEEL
TW33DEELLND,

X, MMP-20 F 8 & BRI AERT & OBk
BH B L, FEE (p<0.05), RERE (p<0.0D),
EEAERRERX (p<0.05), HHEEHR (p<0.0D
LB A B RBEE Y RDI,

FEETE, HETE m) MECBBELLED
30~50%i1c MMP-20 3B %A%, IRERETIL, ly,
B LU v, Tk MMP20 BT I0%ETHE & Z D TE
VY, BEREEES, &<t ly, TII8T% EBHE
MMP-223%H L T e, BORBEED L OKRE T,
EORBREROFR, 5\ 3/ EERE < MMP-
20HEBEMRD, V) v HEBTRIEEERLVD
DD, MMP-2&BH1Cit n, (+) Ll Lo ERERBEH
FRE50% % b T, U EDERSD, sm U Licg
BLAAEE TR, BEETCE T MMP-2%{ES
WELSWL, FAEERYEE - BE, IO REE
EEYEELCERTL W) —EORE - B8 2 »
= X AMEE X h, MMP-223 % 0@ i B S B5 LT
WAz ENTRB IR, Tk, Btz hE, MMP-
20RENRS LR ERE R, BEEA EL, RER
Br X LT VWHELYES L SbD TEYFERE
HEOEVERELE LI, BRASFORESLHED
BEBECRNT, IV —BOEEI LETHH LA
bbb,

A, MRk DNA EXHRT, Mlsgiin S 3 ¥
X ¥R HE L 0 B O EYERE I CESE R
ENDB I DI T XA, MMP-2MAgs < ¢
)y 7 AREESF - HEL, BORHE - BBICEE
THEERERELELON, LabEFED T 74 v
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Immunohistochemical Detection of Matrix Metalloproteinase-2/Type IV
Collagenase in Esophageal Carcinoma

Ichiro Shima, Kakegawa Teruo, Hideaki Yamana, Hiromasa Fujita,
Yasuyuki Sasaguri* and Minoru Morimatsu*
The First Department of Surgery and The Second Department of Pathology*,
Kurume University School of Medicine

Matrix metalloproteinases (MMPs) are a gene family of zinc enzymes capable of degrading almost all the
extracellular matrix macromolecules in vitro. In particular, MMP-2/type IV collagenase (MMP-2) is believed to be
responsible for tumor invasion and metastasis. The expression of MMP-2 in 89 esophageal carcinoma samples was
investigated by immunohistochemical staining (ABC method), which was performed on surgical specimens by
using a monospecific polyclonal antibody against human proMMP-2. Also the relationship between MMP-2
expression and clinico-pathological factors was examined. Twenty-eight tumors (31.8%) showed significant
immunoreactivity, as defined by cytoplasmic positivity, and the immunoreactivity of MMP-2 was detected mainly
in small cancer nests of the deeply invasive and/or marginal portion of the tumor. However, no immunoreactivity
was observed in normal esophageal epithelium. Good correlation between MMP-2 expression and depth of tumor
invasion (p<0.01), vascular invasion (p<0.01), mode of invasion (p<(0.05), and post-operative recurrence (p<0.05)
was observed. These results suggest that MMP-2 may be associated with tumor invasion and vascular invasion of
esophageal carcinoma through destruction of basement membranes and extracellular matrix components, and may
be useful for evaluation of malignant potential in esophageal carcinoma.
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