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Abstract : Immunohistochemical stainings of matrix metalloproteinase (MMP)-2, 9
and tissue inhibitor of metalloproteinase (TIMP)-1, 2, 3 with specific antibodies in paraffin
sections of 14 human oral squamous cell carcinomas and 8 normal tissues were perfomed by
labeled streptavidinbiotin method. The expression and localization of mRNA of TIMP-1,
2, 3 were studied by in situ hybridization with digoxigenin (DIG) RNA probe in the same
specimens. Positive immunostaining for MMP-2, 9 and TIMP-1 were detected in stromal
cells of carcinoma, whereas positive staining for TIMP-3 was detected in both stromal cells
and cytoplasms of carcinoma cells. Diffuse expression of MMP-2, 9 was observed in
carcinomas with advanced stages. They were not detected in normal tissues. Expressions
of TIMP-3 mRNA were observed in 11 out of 14 carcinomas. They were seen in stromal
cells and in cytoplasms of cardinoma cells (7/4 in only stromal cells and 4/14 in both
stromal cells and carcinoma cells). Carcinomas expressing TIMP-3 mRNA tended to be
smaller in size than those which were non-expressing. TIMP-3 mRNA was not detected in
normal tissues. Our results suggest that MMP-2, 9 are important for the development of
oral squamous cell carcinoma and TIMP-3 is an important inhibitor of it.

(ZFEEE. J. Nara Med. Ass. 50, 201~207, 1998)
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Matrix metalloproteinase(BAF MMP) 1%, @& A &
EToOMIEsN~ b Y v 7 R EREROHRES &5 FT
LERO—HTHD. £D5HTh MMP-2, 9 (3EEE
R TS typelV=2 5 — ¥ v OSBRIZARAIRTHD,
waEoRKRS TH BV, M, X Dcollagen, fi-
bronectin, elastin, gelatin D3 %3 5 ZE A4 S5 T
B2,

ZDicd, ThbOERE, BEEORBEEEBIRKL
TENTERVWEEZLNTEY, KEREPAELED
T, W OhDEOBBE LRSI LA T 5.

MMPs oE#EALDFEEGE, Tissue inhibitor of metal-
loproteinase (LA F TIMP)IZ X o T&hTHDH, Thbd
ik TIMP-1, TIMP;2, TIMP-3 @ 3 B OFAEI 4
BT 72398 HIr Green H® I2 X » ¢, TIMP-4
MBI EhTw5. TIMPs 13# 40 % ® homology #* %
> TWTC, MMP ol & IREFEXHFIT5 Z L ek
D, BRELEEZIHTHEELLATVLBY. T,
MRS = Y vy 2 AOSHEEERTH B MMPs & ZDfH
EWE < H 5 TIMPs Ofifas coEM O NG EIE,
BEAS I OV M AR 0112 fe E T B I S T\ 5.

AERT g s T, MMP-2 &A% MMP-9
EH & MMP-2 mRNA 0 A% A oM E Mg
HHTWBR, [HERTTH5 TIMPs 1%, TIMP-1
mRNA DFGWFEBLA3E 50 D B B & i 8 A B
MRCEET D ZELML R T 539, TIMP-2
mRNA R bk bREERBEOK AR L e
A BB R H 38519 Tt % 2%, Sutinen®™® b0
MHETRERAEZRD R EVWIRER STV 5.
TIMP-3 mRNA EZABEOMEMAcORE MBS N
T3, %7, TIMP-1, 3 DEAIIAELRBICL T
mRNA OFEBIBH & 2R UM LT 5 & &2\
EINTHBD. ZDX 5L, WAWALREN O ERF
LR OWTERT WA, ThboHEoRTRT
¥ v 7 b MMPs & Zoxf 3% TIMPs DBith%
VT LTc b DT 7.

Z D%y, B4 X MMPs & TIMPs © R R ERE
xt3 B RE R T 5 A1, MMP-2, 9 & TIMP-I,
2, 3 DRFEE R X O, TIMP-1, 2, 3 @ insitu hybridi-
zation(LAF ISHD 2T L, Zhd LEK EOH#E o
BAGR B AR L 7.
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D 14 Bl 5 Bk EZAIRE © 4 FIAVEE T 5 4148 0 B
Thote. 8 BIDIEF ORI S BIRIES % A\ . BF
LERE, B X OER 0 EREOBEBITTIREE HIT, 4C
4% T KA AT AT e FCREBEEL, F0%, BED
AT 74 VEEERBER L.
et g

fERAHE - 42-5D11(MMP-2 « E-3FB T Z)42-5D
11(MMP-9 - EL3£MAT%)147-6 D 1(TIMP-1 - E+3
M LZ)67-4 H11(TIMP-2 « & L3 & T %¥)136-13 H
4(TIMP-3- 83 aTEH) % 1 KIUFICAWT, g
BERTolc. X774 VEEEARY, 4ym CHTL A5
4 ¥ 75 AR T A3CCT—BEREB L. Bits 74
VALEEH 0.1 % H,0,/PBS T 20 4B E LARM~<Y
¥ X —EHERT- I, LR —XkbifkeE L
T 200 fFEICHML 4CT—BEER B ieofe. PBS T
e DAKO » LSAB 2Kit # i\, LSAB¥ TR
BRIV, TORIGE~~ P> ) VoL,
RNA probe

TIMP-1ZEH ® code Ik D codon 94~546 D 453 bp
(TIMP -2 & @ homology 1255.3%, TIMP-3 & o
homology 1% 53.8 %), TIMP -2%& M code & &% ®
codon 434~915 @ 482 bp(TIMP -1 & ® homology %
52.9 %, TIMP-3 & ® homology % 58.8 %), TIMP-3
ZEH code $HIK D codon 384~844 ® 461 bp(TIMP-1 &
® homology 1% 52.4 %, TIMP -2 & ® homology %
56.5 %)% PCR THEIE L, HIEZEW% pcDNA 1175 &

3 FiefA LABSE I transformation U plasmid %
Hlt. v—27=v 2 THERE, Dig labeling Kit. SP
6/T7(R—) v#H—=v A 2#)T digoxigen 1B
E#iz RNA probe Z#{ESI L 7-.

ISH '

ERI4CL4% 57+ 2T AT e FC—BEEL,
KA 74+ VAL, 6uymCETDLRATA S S
AR Y 1T A3CT—BtR L. I EBi T 74 v
I, PBT54HEVE 512 0.2 NHCLHi2 10 4
f, 10 mg/ml protein aseK(Sigma, St. Louis, MO,
UA20 B L. £, 4%F 7+ VAT AT
e FC10 oEBEEL, 0.25%OFMAA -7 0.1M
triethanolamine T 10 ZHBE L 7z. &bz, v
7Y ¥ - a v (50 % formamide, 1 XDenhardt’s, 10
mM tris-HCI(pH 7.6), 1 mM EDTA, 0.25 % SDS, 150
g/ml salmon testis sperm DNA, 200 xg/ml tRNA)©
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50C3 W], 1 v & 2 X— t L7:%%, digoxigen TZ ~1
& I 7z 25ng/ml ® RNAprobe % 10 % Dextran sul-
fate ¥z lc 7 v g 7YV X4 ¥ - 2 VRIZAR, 50
C—Wp I 7V EAE—a vETotk., ~17VEA
€—a v, EK%2XSSC, 50 %+ 1 A7 I FT55
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mM EDTA 37C CT¥ & L 7= RNaseA(20 ug/ml,
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Wigs RNA 2B BRue. £ 0%, 2 XSSC55C T 20
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% Tris-buffer(0.1 M tris-HCI, pH 7.5, 0.15 M NaCD
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digoxigen #i ¥ (Boehringer - Man - nheim) % 500 £ 7
MLicbo b, 37CT—HM, KIE&E. 0.1 M Tris
-buffer T - 7%, nitroblue tetrazolium(NBT, Boe-
hringer Man-heim)5-bromo-4-chloro-3-indoylphos-
phath TG & ®FRAE L. 2~4 MO KIS, 1mM
EDTA #%% 0.01 M Tris-HCI(pH 8.0)T5 B E
LEIGZEILEE®ie. ISR TRIZHA AV~ ) v CTHEEE
L, AFA7Y —VTREHELT-.
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HTHo7eh’, MMP-2, TIMP-1, 2, 31L& ICEtET
B o to. R LBE T, MMP-2 /358 &30 o SiEE i
L BB H MR O FEPICERE T H - e AR T a s
ThH-7(Fig. 1A). HBEMICOE A MCBMEE D
d D964 %) TRFTICEBEE 75 3 D15 41(36
%) T & - fe. MMP-9 132 A0 D 4% F I B & $3HEER
HoRGATEETDH - BRI IBRECH - -
(Fig. 1B). MEMBRCOE AMCBEE 50111
B9 %) TCRITRCESE L 5 b0 36111 %)Th
o7z, TIMP-1 3ZE SRS & e P B o —IF
T TH - I AYERIIC M T B - 7= (Fig. 2 A).
HEMBCOE AMCEBEE 85 & DIX6 6143 %) T
R CBYE 725 S D12 8 BI(57 %) TH - 7-. TIMP
2 3WThoBERTh, BYETH-%. TIMP-3 3Ec
RERBER, MRAESFAERG & BN EAIR O — TR & 7o o
fo. Eie, B TRBBEEAEDEMBAO AR
Bt LT h, R EREme oM il < Bk & 7x
-7=(Fig. 2B). MEMECOEAMCEELEb0
13 4 BIQ29 %) CIRFTHICEEME & 725 d D12 10 #1(71 %)
ThH ot FEMfICE 14 #1100 %) TREN L b,
BT ETH D b D% score(+), OF AMICE
HETHD b D% score(++) & L, BIKFBIHSHE & g
L T insitu hybridization D#E&R & 3tz Table 1 @=L
7z. MMP-2 % X 08, MMP-9 iZ score(+)D % o iz

Fig. 1. Results of immunohistochemical stainings for MMP-2, 9 (X 400).
A : A positive staining reaction for MMP-2 is seen in some stromal cells.
B : A positive staining reaction for MMP-9 is seen in some stromal cells and
granulocytes surrounding the carcinoma.
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=, score(++H)DH D, BIHFHEIEALTWAEANR RDbhich ot
Bote. (&4 XtestP<.05 % X 08 X2%testP<.1)TIMP  ISH

-1, 3 Tl score(H)D D &, score(++) D% D & DR TIMP-1mRNA, TIMP-2mRNA 0FHL, EFHE
CERIEDbhIshofe. Eie, BMOSLEREME  # BEEoOVWThTRohichs 7
MMP-2, 9 TIMP-1, 2, 3 DEEEHREAEDHERITHEEIA TIMP-3 mRNA OFEBULIER O LR TIXR LD

A . B

Fig. 2. Results of immunohistochemical stainings for TIMP-1, 3 (X400).
A : A positive staining reaction for TIMP-1 is seen in some stromal cells.
B : A Positive staining reaction for TIMP-3 is seen in both stromal cells and
carcinoma cells.

Table 1. Profile representing the clinicapathological data of patients with squamous cell carcinoma and the
results of immunostaining and in situ hybridization

Staining Intensity

Case Age staging size Immunostaining II,] ?ltu R differentiation location
. hybridization
No. (mm) MMP-2 MMP-9 TIMP-1 TIMP-2 TIMP-3 TIMP-3mRNA

1 41 I 18X15 + + ++ — + + moderate gingiva
2 74 11 25X27 + ++ + - + +4* moderate tongue
3 59 I 27X 32 + + ++ - + + well tongue
4 63 m 40x30 ++ ++ + - + - well sinus
5 73 m 25x35 + ++ + — + + well tongue
6 58 m 22x23 + ++ + - + ++ " poor gingiva
7 48 m  30x15 ++ ++ ++ — ++ ++* moderate  gingiva
8 38 m 20x30 ++ + ++ — + ++* well tongue
9 39 m 18x45 ++ ++ + — + + well tongue
10 53 m 26x16 ++ ++ ++ - + ++* moderate sinus
11 59 V. 60x3 ++ ++ ++ - ++ — well gingiva
12 81 IV 25X55 ++ ++ + - + - moderate lip
13 58 IV 45x45 ++ ++ + - ++ ++ poor sinus
14 51 IV 45X30 ++ ++ + - ++ + poor gingiva

+ : focally positive
+ + : diffusely positive
*: positive in carcinoma cells
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Fig. 3. Result of in situ hybridization for TIMP-3mRNA.
A : Expression of TIMP-3mRNA is seen in stromal cells (X 200).
B : Expression of TIMP-3mRNA is seen in both stromal cells and carcinoma

cells (X400).
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#(Fig. 3B)EMROL BB I NS S DIX7nh - .
FR IRV EBE OB EERR R\ MEA 2R B - 1o
CVAT R —RERBbWERTT 4 Tav e -3,
ETCOERCREEZRD I 5T,

TIMP-3 mRNA oRE2, BNCERET 0%
score(+), FBOMBMBIZ O E ABCRET L0
score(++) & L, BMROBENCREEDO Db D
%, ok & UCHRRBEHISE & B L BB oRkEE
381z Table 1 1@/R L7z score(+) & score(++) Dz
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&, TIMP-3mRNA OFEIAEBINFED bhieds - fe.

% =

MMP-2, 9 REEEXERT 5 typelVas —#¥ v o
DRI R b O TH b [EFDOEBICK v 7o\ ER
THHEZE2LNRTED, TIMPs 12 h bOBERDO &
YEELMEINE CHS. BEOREEBICBGRT 5L
Fx2bhsMMPs & ZhbOREHRTFTH 5 TIMPs
COWTIE 4« DFERTHEN TR TS, Ll

b, ZhboHEohcR U Y v 7+ MMPs
& 2O T % TIMPs DBIR A I L= b D1z o us,
¥Rz o T3 DEEDEIZEI L T MMPs & TIMPs &
DBIfREF IR ~7 % D ik Sutinen H 1L X BHED LT
Bb. T TEAZABORFEEECET 5 MMP-2,
9#&EH & TIMP-1, 2, 3mRNA oFE% ISH °HE L
7o,
MMP-2 2 H O g m 3R b B o A o S
MBSt & 7% & & A3 Sutinen HP I L FE I R
Tw5., WxDERS ISR TH viEo BERE
CBHETH o, i, MHB 2 MMP-2 EHOEH
PR GCEEHOBIIEBR NS EBREL TS, FaxD
FERTH, OZAMICERMEE s b 0 BFCERE &
7£5 50X ) SERFHIEA TV BERARED bhi:
MMP-9 EH DR EIE BB o MEMa & fE N
Ml RIS & R 2 AR E S RT3, KA
DRERTH, FERROIAICFED BN ICELD - 108
ETOEGITHEME L Ieote. T, OFAMICEM L 7
% DR & 725 d DI, BEERFLN
EATWHEABR A DR, L ED#ER S MMP-2, 9
OB ICEE e BFE RO L ATRB I .
TIMP-1ZEH D %4 1% Sutinen ¥ 1 X Y ED
FHMBEMRCEBE L s LB REIh T3, Ch
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it & 7, TIMP-3 mRNA 35 o & RS Al
E—EDiESIcREMEORENDOFRR LR D. DR
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mRNA D313 TIMP-1, 2 mRNA i H# LTl 5
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