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M P P b B AR D IRIBIREIC B4 % SRERRUDT 22

SRAFE TR O AR (S 1 ILABSFHED
L A
(P4 4E2 A 1 AR

R LEEMloREEFYas BT, ERVERE T F L RBR Lic. =7 ARREEHESFME T3 #ia) 2# 2
AtEa s =y RicolERTEEEERO 3O (KB E5k#; OSC-19 @4 (LA, OSC-20 hEESLE) 2 thF
hERBREEL, YL A~OBHEEIEY BEYN b I ALFICERF L. BREL T2 -5 v DRDOERD
Ry R A LoV, SEOBHMAKOMIRCOVWTIER — Fv Y ANDOBERR THA Liz. 3T3 fids
Aizd OSC-19 & OSC-20 MT R ¥ VA~BA - B Lz, Zhicx L, sREC KB fils iy v~ ORE%ILS
Loz, @Ko 0SC-19 < 0SC-20 Mg KB Ml b THRIERIMEL, 73 = VvEABR b oed’, 74 7a
AP FUERLBCEE WL, EEERS (5 1=y, VEaS -5 V) 23 0ETH & 3 HEERR Lic. HEC bWk
FEEEAPHER L. LaLl, BEARS TR, VEas -7 ves i = volBdEET, BENCLEERLY R T
o, B4 REEFE (matrix metalloproteinase, MMP) I D\WC X F F V7 A b L — b F ARG S 557 4 — THER
ERR I TS &, T2kDa, 92kDa, 95kDa 3 X ¢F 50-55kDa DS v KRR, £ A/ 8y b T T2kDa €5 FF — - (MMP-
2), 92kDa €55+ —+¥ (MMP-9), =5 #¥5—+¥ (MMP-1) #HF L7, %7, 95kDa £ 35 55 — L 3T3 MlRmkTHh

D, ZhbHOBERIT 3T MAEAL Z L THE L. Y735 VvaMERL S-Sy v OMERE T v 21 T8 &, BB
3T3 %A A7 OSC-19, 0SC-20 Mg B{ET, &z 0SC-20 M EMHETH 7. MMP ORELX %2 &,
MMP-2 i35 T O 8w, MMP-9 12 & <& OSC-19 Mifao B EEMRCER LT, 72 MMP1 &
0SC-20 MO BEMIICRD bRl. €T, RELEOXRBE~OREIEILY « 7 o2 s F VLI BEEOEE L EE
SEREEFE L QT MMP-9 & MMP-1 3 FhFhBISE L Tw3 Z L@ RREh.

Key words oral squamous cell carcinoma, invasion model, basement membrane, matrix

metalloproteinase

DR E N £ OB S R L KRR L
TH5. TELOEEREIRBOWC AL LY, RELER
b & BEEFIL A < 7ovs. Yamamoto H"i%, Jacobsson H¥0
SRR R cE - ML, UEicRET S 4C 4D
HOFEFACEBRAE L, FTRTRANER LD L RS
LC&7. Licdi-T, ThoEiihoBElFr2BH+52
SN RRERD &7 H TR T S TR P LR ORI
BETHEZABDTRECLDEEZD.

—RIT, EEPCEITABRROBUVE, Tieb bk
D¥HE, EB LGOI, B EERRS, BHksl th
PEHEDEERRE OMEERORY, FF250%7 1
Mg~ 2 m7 > — Ul OREHEYTIKC & 50 EEH, o
PR X O /MR & QBB R TR S HITI R,
REIZEEMHS, WSO BERIFE IR TWS. £IT,
FTHMROBE - BEREBFOMPODIILE T VERRO
YA ERLELLRTWAS. ZOHMKH st DOhDE
B FARBICREIRTHAT, ZHHEEL DEREF NV
TP OREY LT LA EMIC KB LT o &5 30

Abbreviations: ABC, avidin-biotin peroxidase

LH5. Lol, SHElOBREr Bk L, @« oiMiaok
B ol U C I A R IR IRE OB R 23T 2. B ORI
NpDHZEREE G, A HVCEIERRLLT,
Fusenig 5% Boukamp 5213 % — F~ v 2 DI L1
RS LB B L, FORMMMEYRET 5%
WG L. ¥, RS LCBIMEREES, BOR
D ol SambhTw A, AR FIHLEVLD
ELTIRa 5 —» v 7 AR OEHER AT R & 5
BRI REEFARREWTH S, B, BAY =T -
2 L P SRS R A A L B A R BB
FAAOBREEF NV ERREYERL, Z0EF AR TER
T OGS S L ORGSR BIFC R S hiz l
BEE L. Chud, SHEFERAEET D ERERELRE
EHRORISICEVEF AL ThHBHR, BT e MY
—EDLLETAFLE E WS HEND D, EEERCIZAL
TRl £ 2 TEEFRHCH &4 CHA T sMEMREE
LT, BEO XL Ebhic~w v A RGBSk 313
Mias B, Thi XV RICESAAREREE T AR FRL

complex; BSA, bovine serum albumin; DAB,

diaminobenzidine hydrochloride ; ELISA, enzyme-linked immunosorbent assay ; EHS, Engelbreth-Holm-Swarm;
FCS, fetal calf serum ; H. E, hematoxylin and eosin ; MEM, Eagle’s minimum essential medium ; MMP,
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roXBELTCIBEOBEMBYIEE L. KFRL, “hb 3
BEOBMIC VT, ZoBERE T VEAWCTEERNS
oDEELESR, XESMBROES, AESMEEEESMR
pAER X OBEBECOWTEE L, BIEEFCOWTHE
BRLELBDTHA.
HEELUTHE

1. RERICAVH

3EEO o ERT L EEMIakk: Vv Ao, KB Ml iR R
B rn, 0SC-199, OSC-20" MifIXE hE I v v < Hikg
BRI DE(LIRLLDOTHS. 73, KB M JCRB Mk
Avr b, OSC-19 filge OSC-20 Mz rh EhtLRESR
KkEOBEABEHE, BHE—IELe X vEr Shclatksy
HEEIhiz., ¥R 5 - Vv EARANEIAGHRESARE L
ik JCRB fifa v 2 X b AF L~ v ARIEHRKD Swiss
T3 Ml Avic. A EOMIZ10% F R MmE (fetal calf
serum, FCS) # M 2 7o 4 — 7 v & /b B EH (Eagle's
minimum essential medium, MEM, Flow Laboratories,
Irvine, Scottland) THEMIEE L, LEIE UCTEBRICH W2,
I. BARDOX— kY7 Z~AOBHE
EHRBEOBICHGIR—Fvv R (AAZ L 74, ®
®, BALB/C-nu/nu, 6:8&, M) X X¥EHERERZAD
Laminor Flow Iso-Rack (8E25+ 2 C, ®BES0+ 59%) BT
FLi. BRI USRBIR E LCIXERAE (BF CRF-1, A
AF v =AY A=, EXRW, HFN) EKEXKE TR ELHE
HIERE LTHE L, UTOBEERIS TEENKCT»
k. 3EOMEM 1 X107/ ml OFER Iml 2 X — ¥~ 2Of
g THARCBE L. BES L BMERERINERY
=— 7 VRREE TICHEH Lic.

I. FRORTEEDORT

MEM 1210% FCS % L7-5E#E %2 Hyv, EE 100mm
DT 5 AFy 2y — L (Falcon, NJ, USA) L CRECEER® 1T
W, SEEOBMROBEMELHE L. $Ticbs, #%
FoTUuAEMEAL0.2% MY 7> vHIZTHE L, MEM/
FCS ch THIIABED 1x10°/ml &7cB X5 I L. =D
2ml % 35mm B>+ — LIz 5% CO,, 37TC D&M ThE
L, 24F5[EBw b ) 7P v T B L, Burker-Tirk % Bk
HEBEACT P Y v 7 — R Y AR e B L
fo. KRBT SEMIZ L 3T - 7.

V. REEFIL GG LURESE

L. SREREY | ARHEEAIIEN 2 A 2B LT oM ks
EEROBEEEL LTas— 2 v ey, FOR%E
I Wren 5D HFEICHE -7, TiobbERARD0. 3% M5
BREIH=5— 4 v OBMEER FHES5 5, cel matrix-
type 1-A: FiEfE= 5 — # v ¥%E pH3.0) % (& K R A
REW 2% EREEF V) v AR L0T0.05NKER{LF F VU ¥
A%t 200mM HEPES i) & 105D MEM % +h
The ! 1 |OkTRALYE. ZOBALLaS— ¥ VER
HIC 4TI T 3T3 #fa% 3% 10°8,/2ml DIEEESL, 55
2ml % 35mm ¥ 4 — LIZB L CO A v o < — & —chiz 304>
MBET2Z e nFafbiei. a3 —#F v rFLho

——

3T3 MIfRDEBM: A HERFT5 o1z, 10% FCS i MEM %
2ml EREL, CO M v R— g —lc—MEX, ¥HIC 3T
ROBE2 S — 57 v 7 A LT WA Z & i 28K
BTHALLE, £40v - VRO F A R 3EEOEMAR
REB L. BRI Y v — Lo b 2X10°E Lz, &
ROBEBHK CO M v o<~ 2 — I 2BIHE L, By =
FFUrNCEE LI ERHRE, vy - VOEIEEL
TLBFARPASA—T AR CTERIICEES . 2
747 ARG, 10% FCS it MEM % 2ml fnk CiERdss
Lz (K1), A#ED 25,4 v a5y 2 ABICIT - . &%
H125% CO., 3TCTHA.

2. xR

HBELT 3T i EAAT a5 -, v e A
o, ThbbaF— ¥ rLEkExrDF EF{LXe, 3K
BHoBMarER, BEIe, BB, ToMire TRRE
ERIBRE Uiz,

V. iEErmsE

R=F=o AR INIEEE I CE#R4IE, 88, 14
AEOEREBT IDEL, &+ ORBA TR BHEEY T
Lic. XERBERACII4%FRALATAT e FERIZA L
ANVTEEL, =2/ —VRIITHKE S 7 4 vaEy
fTof. #5744 VORKHLTABEDO~= b Y v—x
2 v (hematoxylin and eosin, H. E) $ef8 % 70138858 D 58 Hu e
AL, BEBICII2ERI7AE - TL5T e FEBERS LU
2 %R {LA A Iy ABICTEEY T -T2, =27 — A RFIC
L BBiK, =K g (Epok 812, IGHF, Hm) AEMBHEEEA
CER Y = b = VTR E UEEMICEE L.

V. RERB{EHMRE

1. EEBRS
EEEBYFBSIUR - Py 2A0@BROSEKRIA T LT
HEBOTEBBERS THST =V, VHza5—¥ VORI
BEAMLVITITESY - EFFV c RUFFUE - - avS
Ly 7 AP ICTREL. 7, 4% 5k aBlEE R
AEHDNVEELIEAT 7 4 v AR e A2 )T (Histo
Clear, Natoinl Diagnostics, Somerville, NJ, USA) Tl 7 7 4
vk, RS S8~ EENE R IET 5 72 9120.3% 8
FR{LRKER L U0.1%7 S{er b v a0 BB I,

CARCINOMA
CELLS

MEDIUM

COLLAGEN GEL

373
Fig.1. Schematic representation of an invasion model.
Carcinoma cells are overlayered on a viable 3T3 cell-embe-
dded collagen gel. The collagen gel are floating in the
culture medium in a 35mm dish.

Matrix metalloproteinase ; PBS, phosphate buffered saline; SDS, sodium dodecyl sulfate; TPBS, tween 20

Supplemented phosphate buffered saline
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T TH Y v ERIEE 4 B A K (phosphate buffered saline,
PBS) 1041 3 E##EE, 1 kABOHEERHRIE LI LT
BEMT 2 R AEABIOIERME (105HFH) 2300 HK
B, ORFEEXF o e S I =vE/ 7=k
(Immunotech, Marseille, France) . 38 X U'=% Affe P NVl =
Sy vE/ 7w F— Nk (BEEYE, B 841000, 1
HEHFERLTLCT—BRIEES 7. % PBS TI04H 3@k
#®, FizvEeHLTREFF ALy FHT » + 16 Hitk
(Vector Laboratories, CA, USA), N#la 5 — ¥ vicw LTk ¥
*F by <Hi< v & 1gG HitE (Vector Laborarories) % 2006%
FRUTHY, SRTOHMBUSZ R, & PBS TI00[H 3
EFEEHR e+ LA PP T E 2 v (Jackson Immunores-
earch Laboratories, PA, USA) #Z R30S RIS I iz, K
T PBS TI04E SEEER LB T /7 Xvo2y
(diaminobenzidine hydrochloride, DAB, Sigma, MO, USA) &
0.01%@E L KEKE ML, 100 HERMEITCRTRIG, HE
Tt HARKEE~= ) VTBERERTTL, Bk &
MoHALE. tB, 7i=v, VBas-—»rvizalC, B
K57, VED.4% T v v (Sigma) T4 HIBTAE X T - 72,

2. HESWMERESMBORE

HESBBEETHDY Y vy ZAA 27T J — 4 (matrix
metalloproteinase, MMP)-1 (= $ 4" 3 — ), MMP-2 (72kDa
5 %5 — ), MMP-3 (% } = %54 & v), MMP-9 (92kDa +
I+ — ) DEAMEYRET DI, SRAFERE®H
RS ARSI VREIhIc4FEDO~YRAE 7B
F—AitE i b MMP-1 #ifk, e + MMP-2 #itk, #ie
F MMP-3 #ifE$s & O MMP-9 itk L CRESRBERTT -
k. ZThbo A BOBRYHERNEFFCHEE 5 BHNTE
FHEC N LT ES vy VARER T 0. TiobbREEEI
2uMDER Y UEMLTIRMEERL, ZOMERv>Y
DR ~OBITEE R T HDd Y v — Vi SEEREL
7o, BEEMME 4 %8 TR AT AT e FC—BREE Lk,
=& 7= NRFITHAKLTAT7 4 vEBFT . 77
YRR L TR EREMBEORA I VT P T ES Y - EdF
Vbt F v R~ avT vy 2 ARYROCTRERHY
To7o. # MMP-1 Hifk, #i MMP-2 $itk, #i MMP-3 fifk,
Hi MMP-9 #iikit & 2 5004%, 40004%, 10004%, S00f5 AL
TRz,

VI. EEBKSOER

WA & B REMR S EAEOBRO DI, $EE i
N izy, NVBlas - v IVO747uikrF vk
WA LA LIV PT » 4 (enzyme-linked immunosor-
bent assay, ELISA) 3D v F A4 v FELXHAOGTHIE L.
B, AF 4 v ACHENLOEOREYEHRT 5D T L
5 ek R Fu o, 10% FCS #kin MEM TH3% Loz
EREEFESRO2BMLIVELMEAT 4+ VA, = v A A
SFM-101 (= v A4, HF) 2ml 2 0.1mM 7 A=V € VEE?,
0.2%7 7 b7 AT I vERBISThEREML, HR4LA
H, 8HE, UNHOKERRXFM L. M LCHREY
1000r. p. m, 5% BEOSH L TED L ERICH UL,

ELISA 0 B IE 967 7 V¥ — + (Nunc, Roskilde,
Denmark) Wi, ie v 33 =vE/ 7 eF—-niE
(Calbiochem, Corp., CA, USA), it tN#=S—4'v=) 7
rH— bk BER), et 74 TvFksFVvE) Z RS~

A ¥k (Calbiochem, Corp.) #FRENFIDO TV -1+ DK -
A0l Fo40HEL, 4 CT—HRTFAF v 27 V-l
EXwi. 0.5% 4 — 200 PBS (tween 20 supplemented
phosphate buffered saline, TPBS) T& 7 = V2 &, JFiGR
BRIEZH <D 1 B4 m#E 727 3~ (bovine serum
albumin, BSA) £ v = A2 1002 1 F2O5E L T4 CT—HRER
X@te. TPBS T, FHBEDL 17 I=v (10uy/
m), e PNE a5 -4V (10xg/ml), et 747 vrx 25y
(2 pg/ml) D2 fEMD 2 EFTORFTRIIBIERLT, &
100ul #%& 2« DHEXANIETAHEPREIRLT V-1 ko
£ 2 VT L. BRCRARETH LR LBORTRL
HEHSv—1rDOEY 2 AKEALK. 37TC, 2KMREE
fo# TPBS TH#H L, BHAORR R L OCRMDO R % KIE
gy e MEE ARG T AR VT I =vEY J rr— ik
(E-Y Laboretories, CA, USA), Hie FNB =S -4+ vRy s
+— A4tk (ADVANCE, i), fie b 74 7 mr 2+ %)
7 r 4 — §iE (DAKO, Glosrup, Denmark) % 100 ¢ 1 3243
L, 37CT 1 BEKEGEER. T TPBS TH Y = vy ¥k
LB TAD Y RAT > & — HEBRR Y ¥ 1gG HiF (X
500) £ TOY = 1001 F245F LT37TT, 307FRIEE
. TPBS CHEBHBI0%B =2/ -7 I vVimIZT7AHhY
HRAT 7 & —2FEEH (SIGMA 104) 1§k dn LIcERE
W 100p] F2oL£TOY = AMIZHELISTRER O 5K KE:S
(Biorad, CA, USA) # A\ T & 405nm OBIEEZRE L.
TR ECHRAREOBREMEREL Y, TOERRERNE
EoBHAW., AuilciiofZmRERIAT s=vE) 7
o — AHEHNR300065, HNRE a5 —» ey 70—k
10006%, Bi7 4 T rrx oy FvE 7 2 aF—HER30004,
o i =vBY 7 eF—Liikas00, ivVHEas ¥R
U ra g —APEs500fE, BT TRk FVRY T 0 F—
NYEMI000ETH A .

TR EFhOREBER Y OREZREEFOEN < v AHEXD
3T3 AT <, b FHROEMMC X 2 EARRERLTY
B ERBRTHHWTULEDT v 4 REHWT, 7477
FIFUT v A R b, = v AMmE, FCS ¥ IbE, 7
InVvTF oA % TlRe P53 = v kv v A Engelbreth
Holm-Swarm (EHS) [EEHES s = v i, Va5 -7V
7oA BT PNMas5—» v <y EHS BEHKN
Bas— Uikl L. DEDe b7 Frx sVl
FFESEEL LD, e PNE 25 -7 i3 FEEEEEP L),
~w A EHS BEHRKS : = v EVEz 5 — 57 VidMmHRng
X bogEsEShic,

Vi. SDS-FS5F BT A L— FFILERKENE

Hibbs 5@ OFEIHE, 0.2% ¥ 5 F v & FF v LS
(sodium dodecyl sulfate, SDS) #&tsRY 7 27 Y AT I FHA
(8% 7 27 VAT 3 F) wfEl Ui, 35388 bW R IFRTTRES
CTBKKB) Lic. ¥ A% 2.5% Triton X-100 (Sigma) #CH
¥4 0.15M H{E> bV ¥ & (NaCl) & 10mM (k> PV v &
(CaCly) %% 7 50mM b U RIEERREEW (pHT.5) TITCT—
BT X oI 7 — < o — 3 (coomasie brilliant blue R250)
TREL, E5F VOGRS E — BTN

K. EEIBERTFHEOT » 4

B LB SEhA YT S VAMBERE o5 — Ve
#hFRFh Gawston 5% & Harris H® O HECHE €7
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Fr—EiEEL T —EEREET v 21 THILTHREL X. 4470y b
#. €5 FF—EiFEEZ 1.0mM NH-Ph-Hg-Ac OFET T, BELEEDO MMP % 380 %) 7 e r — itk BT
g1, =5 ¥ F—EiEMIZ 1.5mM O NHyPh-Hg-Ac DFLET Ah/7ay b CRAZBLE. BRBCHAVWSHEEY T D
tytd Lic., |BUOESFF—+¥, 255 F—EEERIZH I, AL U5 ERE 400 2 12 1/28 D 100% (w/v) P Y 7 m B
AL v opEIhk ["Clags~¥ v, ["Cles+vE BeER% hnx 4 CT0HRIMER, & Uitz hkahc v,
CHWCLIHMIE L ueg PBTHILEERTS. WlE AV DT b2g ) A% x kBB ERCE,L,
KB 0sCc~20 -
20- W S _ 0sc-19

o 101 B 4

- h - 4

x 1 -~ T

T ] 7 ]

5 A 7 1

8 5 ] 1

& 4 y -

4]

2 34 7 7

2

Z 24 ] ]

5 D.T.=26.7 h D.T.=49.0h D.T.=57.8h

1
0 1 2 3 a 0 1 2 3 4 0 1 2 3 4

DAYS IN CULTURE
Fig. 2. Growth curves of carcinoma cell lines (KB, OSC-19 and OSC-20) on the plastic dishes. D. T.; doubling time.

Fig. 3. Photomicrograph of carcinoma cells grown in the subcutaneous tissue of nude mice. KB cells (a) show expansive growth
without stromal reaction by fibroblasts. OSC-19 (b) and OSC-20 (c) cells show invasive growth with fibroblastic reaction and
inflammatory cell infiltration. a, b, ¢x120.

Fig. 4. Electron micrographs of carcinoma cell lines grown in the subcutaneous tissue of nude mice. KB cells (a) are provided
by poorly developed cytoplasmic filaments and specialized attachment apparatus. OSC-19 cells (b) have abundant tonofilaments
and desmosomes showing the character of well differentiated squamous cell carcinoma. OSC-20 cells (c) are moderately
differentivted squamous cell carcinoma characterized by tonofilament bundles in a perinuclear area and desmosomes. a, b,
¢ % 1,200.
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SDS-8% RV T Z VAT I FEAVETERBE, = b= wn
o ABERZEE L. = reie— ABICHT B RERAI
TESY - EFFv - AFFovE-—F.-avITVy s A
(avidin-bictin-peroxidase complex, ABC) &5 T1T » 7z. —& it
& LT2000f5 = &R Uiz MMP-1 #ifk, i MMP-2 #ifE, i
MMP-9 #ifbx v, ZHRFABICIZ200B K FRLIcEAF
by =# < 2 1gG ik (Vector Laboratories) % {8304
Rith&ei:. TPBS THEg#g7ev Yy - ¥rF v aviL,
2 A (Vector Laboratories) %304 MG EH%E % DAB RIG%
Totz.

B ]

1. BEEFILICAVLERIEEOHER

EEC A SEEOBME OMBHMARIIR 2IRT IO
FhENOKMEERT KB #ia26. 7R, OSC-19 #ikg, 57.8
B, OSC-20 HRAQAORSRITH - .

X — Fv v ARBELBEEROMETIL, KB fiirsn
GrBREIh, BIMEAETL, MRENZ LVWEARMBRED

Fig.5. Photographs of macroscopic shape of collagen gels
after 8 days in culture, showing an intact collagen gel in a
control group of KB cells (A), minimal contraction of
collagen gels in a cotrol group of OSC-19 cells (C) and an
experimental group of KB cells (B), moderate contraction
in an experimental group of OSC-19 cells (D), severe
contraction in control and experimental groups of OSC-20
cells (E, F). Measure scale indicates millimeter.

MRERL, TERCHEEL, AlLoMRMABRED SR
hote. AEORICK LESFECRE L, MERGRA R
B LB CRIERSCE LWEMRTS - 7z (X 3a).

OSC-19 iz & Ak Al ELHRTH DV BRERORS
LIBEBROBEIMEHTH . i, BEBERIRTREYD
WREAR L, FPEkE Y VBRI EX LSRR
FIG% M- Ty iz (R 3b).

0SC-20 ¥Rz L AR, MEEES JOALERYA 2 EE
Miich by, EBRLECIBREORMIFMIRORIG L KiER
faoRBEHB R SR (K 3c).

EENCI, EBCHEET 5 KB Sk ifaiiesise
DHEEILFHEL, BEFAEY - 2BEABROR5D5TH-
o (K da). MABAKIZZ YV — VRV — 2%, FHRR7 ,
FAVMRDEL, BRERRERBEERR D hk.
OSC-19 #Mile Tz Ko DM P RERMELB L, HCBER
BRSO IR EETEBEDRFEHRI R
FH Tz (K4b). MIRECITEETLF A £ V' — A K87 4H
R Eh T\ o, BB 5NN TILb 2 0B,
EEBEAHEINTED, ~ 1522V~ ADBHEE-TH
7z. OSC-20 MilaTH & DERFEBRMELHH TR T,
8« OB TOF D i OSC-19 Mz ~Arie < feds o i
(B 4c). FAEYV — 28IV, BECED LA, [
BEICIE~ I FAEY — A EBSICHE L CEEEE S/ ME e
B Eh T,

1. EMREOREENEE

1. ARMATER

EESHBOELANBHER IVERBCRTIB a5 ¥ i
DINFIRAESR K 5 127R$. KB MiliosBE T2 vl
T, ST MR UER CRETIEL CHESHECLTOERD
#990% TH - fz. OSC-19 FBaTIX 3T3 HIFI R LR ¥ 7o\
ATLIEERL, 80K DR R Lz, 3T3 Mifax #Had
DI TECEVIRMY RL, BIIH60% LT,
0OSC-20 #ifaTix 3T3 Ml FEZBER S X MITBRL, 4
HE T AhOIIELIc sk Lic. 2T 0SC-20 Mifaxk
S5X10C KA Lic8 HBA, ¥ IX1CDOKTI4HEE TS v
EE L.

2. AHMFTR

1) WfEEE

KB, OSC-19, 0SC-20 » 3EHEOBMpI K4, =25 -7V
FABMOKEC B THERBHME R L. KB, 0SC-19 #
fak dEERIAB BCHEMRE 25—y v EDBERCECM
MARBRIRT AAADHE S RABITBEI AL
7o, Ffz, OSC-20 X 10ME) I\ CItEB 8 HEKIZ = 5 —
Py AR L, BB S i X PEANE LAY
Mote, T TIF—5 VP ILOBREY#T D o, Bl
Box IS LT L, 2ot 8 § BUEE
MRCEL T2 5 -5 v P AR—RERT 518 >

2) ERRW

i. KB #ifa (KB+3T3)

KB #ifit, 25—+ v#r FeHEL, 148 Bk 8~10
BresB{tLic. MPEIEREDS L\ EME oMzt
JABEF DREM T RD bhich » . MK &1L, LTl
¥E OMn s R R, S, ¥z —EERRIcEo T
BONRBDHAI. EERND 3T3 MNTEMAF cHEs it




PR P R DR IBAEI B 3 5 RRRMBTSE

AL, R MILCwieh o7, K& 4B, 8H, 14H
BT, B E 25— v S A DOBRMEI RSk T
| ~BEOHBERNEBICEDRAATHWHRBE -1z
(R6A). 3T3 ffn &L iEMEla s & L, Milas EE P iilaze
ErHELTWABIEIEDLDTHTH» 7.
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ii . OSC-19 fif (OSC-19 +3T3)

0SC-19 MifizkE% 8 H A TR AHOLHMET 2~ 3BD
HCBE Iehs»7c. PANBRTIZE~10BLIREL, &5
I 5 RIS » T (RI6B). 0 X 5 e EEH
TRMRERBCH > TRELL, ERRTLEE LTost

Fig.6. Photomicrographs of KB cells (A), OSC-19 cells (B-F) and OSC-20 cells (G, H) on 3T3 cell-embedded collagen gels. KB
~ cells (A) show no definite invasion into the substrate with round 3T3 cells. Lower (B) and higher (C) magnifications of OSC-19
cells show irregular or wedge-shaped invasion particularly in the peripheral zone of collagen gels. Invasion patterns of OSC-18
cells (D-F) are characterized by cellular extension of OSC-19 cells into the collagen gels and associated spindle-shaped 3T3
cells. Marked degradation of collagen gels of OSC-20 cells (G. H) are shown. A X240, Bx240, Cx44, DX 120, EX240, F x240,

G %240, Hx 240.
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iii. OSC-20 #Aky (OSC-20+3T3)

Fig. 7. Electron micrographs of invading OSC-19 cells.
underlying 3T3 cells or they express bundles of actin filaments (short arrows) beneath the cytoplasmic membrane and focal
basement membrane-like densities (long arrow). A X2,400, B X 1,800.
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OSC-19 fifa 8 H B & MR DEIEIAEE 3T3 MilsD RS, &
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LCHE#E L. ZOBARERIEO 8 0 B THD TREDOER
ROrFrVHRADBA%Y S (R6G) 2%, 140 B TR, aR

W

BL Dy Vidsea B Uiz (K6H). & 5w 0SC-20 Mo

nvading OSC-19 cells (A, B) extend their processes toward the

Fig.8. Electron micrographs of OSC-19 cells 21 days in culture. Apparent continuous basement membrane (arrows) is formed in

0SC-19 cells adjacent to invasion front. X2,500.
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Fig.9. Immunostaining for laminin (A) and type N collgen (B) in OSC-19 cells 8 days in culture.

Note discontinuity of

basement membrane components, laminin and M collagen, at the site of invasion. A, Bx120.

Table 1. Summary immunostaining for basement membrane components
KB 0SsC-19 0SsC-20
CONT +3T3 CONT +3T3 CONT +3T3

4 8 14 4 8 U4 4 8 14 4 8 14 4 8 U4 4 8 14
LAMININ e - - = - - - - + + - - = - - -
IV COLLAGEN - - - - + + - - - - + + - - - - - -
BM - - - - - - - - = - - + - - = - - =
Abbreviations : KB, KB cells; OSC-19, OSC-19 cells; OSC-20, OSC-20 cells; CONT, control group; +3T3, 3T3

cell-supplemented experimental group; BM, basement membrane by electron microscopy.

indicate days in culture. Symbols: —, negative; -, positive.

Numericals 4, 8 and 14
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Fig. 10. Content of laminin (blank), type NV collgen (shaded)

and fibronectin (dotted) in KB cells (A), KB+3T3 cells

(B), OSC-19 cells (C), OSC-194-3T3 cells (D), OSC-20 cells

(E) and OSC-20+4-3T3 cells (F) in conditioned culture
media. Mean and standard deviation in triplicate.
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EBZEOBHETIZEZD bhleh 7. Fiz, 0SC-20 Mtz
KB#ifg®> OSC-19 filaTizR b hie\vs MMP-1 (=25 %+ -
+) AN+ B 50~55kDa DERD A FRRLRE.

REZhLOBEERLTEET S HMH T, MMP1 &
MMP-9 D#FIEE 2 bh B €55 v HHiENE L MMP-1 0fF
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Fig.11. Zymograms using gelatin substrate-acrylamide gel (8%) electrophoresis of conditioned culture media of KB, OSC-19 and
0OSC-20 cells with or without 3T3 cells in collagen gels. As a control conditioned media of 3T3 cells embedded in collgen gel
without carcinoma cells are used. Numerals above (4, 8 and 14) indicate days in culture. A sample of lane sk is 92kDa
gelatinase as acontrol and a lane %%k is 72kDa gelatinase. Bands of 72kDa are recognized in all samples, and those of 72kDa
are much intenser in 3T3-supplemented groups (3T3) than in control groups (CONT) in KB, OSC-19 and OSC-20 cells. In
experimental groups (+3T3) of OSC-19 and OSC-20 cells, gelatinolytic activity is shown at 95kDa, which is not recognizable in
control groups (CONT) but in only 3T3 cells as a control (3T3-CONT). Faint bands of 92kDa are shown in all cells.
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DAYS IN CULTURE
Fig. 12. Gelatinolytic activity and collagenolytic activity in conditioned culture media. A and G, KB cells; B and H, KB+3T3
cells; C and [, OSC-19 cells; D and J; OSC-19+43T3 cells; E and K, OSC-20 cells; F and L, OSC-20+3T3 cells.
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Fig. 13. Western blotting of conditioned media using anti-MMP-2 antibody for KB and OSC-19 cells, and anti-MMP-9 for KB and
OSC-19 cells, and anti-MMP-1 antibody for OSC-20 cells. MMP-2 (72kDa) and MMP-9 (92kDa) are positive in KB and OSC-19
cells. MMP-1 (54-52kDa) is positive in OSC-20 cells.






