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HEEEREEREARICBIT L4 7 7)) YOSl

SR KBRS RS I (AT EI kD)
A== =4 =

v b BESERER RO MKN-45 fil7 5EEOMERE O LS EEEESRET v, © P REEE- L2 4F5
BREIAFLICLY, BEGROBEBLIIELL. Thbb, MEKNAS fifiE X — F Y AOETICBEL, ETIHERSL
7218 (MKN-45-subcutaneous tumor, SC) #ifd% X — K~ 7 A DEIERN THRAFERTL 2 LT, 6 AHARIIEII 2 CHElE
AR TEERBEBKE 2o, 209 H, SC M, 4L SC (4 generation intraperitoneally passaged SC, 4GP)
nRa & 1218k SC (12 generation intraperitoneally passaged SC, 12GP) Mgz H L TEBRET>7-. SCHlfa& 12GP #iflg
b AU THEET AR EERE S R 7 4 (ex vivo co-culture system) % AV, SEARIL O KM~ DS F ETEE T CHE L.
K512, BIERPEHUE (carcinoembryonic antigen, CEA) #efak 1Ty, KMEICHESS LB E a2, $72, SC, 4GP,
12GP MM 2T AR EERETREE, YEER) A 7~ VHEBBEICTHRRE L. EREERET L L CIEEET
({577 %72y b (integrin subunit) «2, «3, o5, A1, MIFLEHEEESF (ntercellular adhesion molecure,
ICAM), Y ¥ 7SiEPEEHTUE-1 (ymphocyte function associated antigen-1, LFA-1)]), EB)ET (cmer, HOMWELERT L
+ 7% — (autocrine motility factor receptor, AMF receptor)), EHDMEF L ZOMEH (YudF—¥58(47 TI7IA3)
— %Y F & F~—#%— (urokinase type plasminogen activator, u-PA) & #D L &7 ¥ — (u-PAreceptor) &L FDA{ YL ¥ ¥ —
(plasminogen activator inhibitor, PAI), = MY v 7 X X ¥ 17177 —+ (matrix metalloproteinase, MMP)-2, MMP-9,
Ay ruF7—+ F4via— 4 e ¥ — (tissue inhibitor of metalloproteinase, TIMP)-1, TIMP-2), <i#EiERET
(IS P Rz # et 5 R 7+ (vascular endothelial growth factor, VEGF), c-erbB-2, A k2 —% 2 L 47 ¥ — (estrogen receptor) ]
2BOE L DBRIZFIVFBNLG T IAT—BL 70—~ {ER L7z, 12GP #E & 351 1 ReRiRE R L o K 2 B B T
B 5 LN R AT, L CTEAAREROFENEMICOAEE LT, $5124 RREA LA TH,
AT I L, PR T EREBALAHICEL L v/, FBIGREICEH LR E B RRERETHE L Ty,
—FEBEEEETFO) boemet, AMFL+ 7% —, uPA, uwPA L+ 7%—, PA-l, MMP-2, 9, TIMP-1, 20 %3i% SC,
4GP, 12GP #laCEx#DLd o 72, 72, cerbB-2, VEGF, b RBRIZHEHARA SN, PAI2, ZX bO—7rL&7¥
— A TFT) T amy b oS BRBFRS e o, L LD, AT )y -T2y b 02 BID o3
mRNA 1, SCffIZE~, 12GP #llaT, EiEsEBmEmActRonz, 8512, EMBEIREICEV TS, 12GP fifT
DA YFF)y - F Ty b o3 OFBETESR SN, VLA2, 3O RMTHEA 77y - 722y b 31 mRNA
5B LTS, SC, 4GP, 12GP iRz bR o hdh o7, A v F 70y 72z b 31HKE, K~
D 12GP M OESE 2 L (M 87, INHOEED S, VLA2 B & 0 VLA3 A7 E WO MEBUETEIE NI K & 2z 172
LTwaZ Lhffigssni,

Key words gastric cancer, peritoneal dissemination, integrins, VLA

PRI RS B R I T, BRI T O MRETRIND ) 5,

bo b L EWIERIERTHA. L Lads, BHBUSHoGE
AR IS YL BRI O R R BB IZ D Db b T, o T
RARTH2L"., 20MHOTE212IF, JEBEETL O BED
T ISR Tw R LW b b L OND, HIEMEHIL
RIS AER & L 22tk BEMEPMICEER T2 2 e 0ihE 5.
ZOBBIZIE BE-A FA) Y ORBBEOWIESEHEICEBL T
AV ZoO®BOEREREENROBERREA~DOERIZIE,
BRI b B G SR EERTIEB LTV S,

P 8 F10H15H AT, P8 E12A1IHZHE

Hagiwara 513K Lo 3 F— A K v b (milky spots) 75l
BERAE AR S SN LML TWVDY, ILF—ARy M
K, BEEL, 7Y T AW, WK EERNT NS
ek, WIREBOBZIEY 7T 77— AT 2h 6 Ml
PHIEI B &SN D LWV RIEHRICERE RN bl TEY, 4
BEF) v IZHERE LT B, JEREPN I HE L 2R b
AL EDIZINF—-ARy MEF SN, BETY 8981
BATHY, BIEBEEROBRICBVT, IVF—ZKy b
WL TCOEBIE, »L)BEVERIZEELZONS. —

Abbreviations : AMeX, acetone methylbenzoate xylene; AMF, autocrine motility factor; bp, base pair; CEA,
carcinoembryonic antigen; E-MEM, Eagle’s-minimum essential medium with Earl’s salt; GP, generation
intraperitoneally passaged; ICAM, intercellular adhesion molecule; IL-6, interleukin-6; LFA-1, lymphocyte function
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Table 1. The primers and probes to detected metastasis-associated genes

Fragment size (bp)

Gene Probe Location
integrin « 2" 5'-TGACATCAGTTGTAATGCAG-3' 3093-3112 485
S“TGGTCTCATCAATCTCATCT-3' 3558-3577
5-ACTTTCGCATCAACGTTCCAG-3' 32095-3318
integrin « 3% 5'-AGTGTACATCTATCACAGTA-3' 1267-1286 687
5-ATCTGCAAGTTGCTCTCACA-3' 1934-1953
5-GATGTGGATGAGAACTTCTA-3' 1388-1407
integrin « 5% 5-GCGCTCCACTGTACAGCTG-3' 490-509 564
5'-CAGCCAGTCATCCAGCCCG-3' 1037-1055
5-CGAGTACCTGATCAACCTGGTTCA-3' 764-787
integrin 1" 5'-AGTAGAGGTTATTCTTCAGT-3' 1462-1481 515
5-ACTTCGGATCTGTACACTTA-3' 1957-1976
5'-AGTAAGCATCCATGT-3' 1635-1649
ICAM” 5'-TGATGGGCAGTCAACAGCTA-3' 303-322 521
5'-AGAAGGAGTCGTTGCCATAGGT-3' 802-823
5-ACAAAGGTCTGGAGCTGGTA-3' 631-650
LAF-12" 5'-CCATAGCCAGATACCTGTGAGC-3' 2599-2620 459
5-ACGCTCCACTGGTGTGTGAT-3' 3038-3057
5'-GGACAACTCAGCCACTACCATC-3' 2815-2836
LFA-173 ® 5'-TGACCAGTAGGATGGTGAAGA-3' 941-961 548
5-GATGGAGTTGTTGTCCTTCCG-3' 1468-1488 :
5'-GCCATCACAGTCACCTCTGG-3' 1163-1182
c-met” 5-AACTCTAGATGCTCAGACTTT-3' 801-821 330
5-AACGACTTCTTCAACAAGAT-3' 1111-1130
5'-ACAAAGCAAGCCAGATTCTGCCGA-3' 1038-1062
AMF S-TGGTCTTATAGTGTTTGGACA-3' 506-526 429
receptor’” 5-AAGGAACTCTTGGTTCGATA-3' 915-934
5'-TGTGGAAGCATGTAGACTGT-3' 841-860
u-PA? 5'-AGAATTCACCACCATCGAGA-3' 2494-2513 474
5-ATCAGCTTCACAACAGTCAT-3' 4174-4193
5'-AGGCAGATGGTCTGTATAGT-3' 3707-3726
u-PA 5'TTACCTCGAATGCATTTCCT-3' 356-375 455
receptor” 5-TTGCACAGCCTCTTACCATA-3' 791-810
5-TCATCAGACATGAGCTGTGA-3' 380-399
PAI-19 5-ATGGGATTCAAGATTGATGA-3' 379-398 452
5-TCAGTATAGTTGAACTTGTT-3' 811-830
5'-AGAGAGCCAGATTCATCATCAAT-3' 584-606
PAL-2? 5-TAAGCTGTTTGGTGAGAAGT-3' 9658-9677 327
5-TACATCATCTGTACAGGTGT-3' 14845-14846
5'-TAGACTTCCTAGAATGTGCA-3' 10254-10273
MMP-2% 5'-CCACGTGACAAGCCCATGGGGCCCC-3' 1448-1472 480
5'-GCAGCCTAGCCAGTCGGATTTGATG-3' 1909-1933
5-TTGATGCGGTATACGAGGCCCCACA-3' 1512-1536
MMP-9° 5'-GGTCCCCCCACTGCTGGCCCTTCTACGGCC-3' 1478-1531 640
5'-GTCCTCAGGGCACTGCAGGATGTCATAGGT-3' 2111-2140
5-TTCAAGGATGGGAAGTACTGGCGAT-3' 1719-1743
TIMP-1¢ 5-TGCACCTGTGTCCCACCCCACCCACAGACG-3' 142-171 551
5'-GTCCTCAGGGCACTGCAGGATGTCATAGGT-3' 664-693
5-TTCACCAAGACCTACACTGTTGGCT-3' 487-511
TIMP-2° 5'-CCGACGCCTGCAGCTGCTGCTCCCCGGTGCACCCG-3' 341-372 590
5-GGAAGCTTTTATGGGTCCTCGATGTCGAG-3' 913-941
5'-ATGGCAACCCTATCAAGAGGATCCA-3' 455-479
c-erb B-2¥ 5-GATGTATTTGATGGTGACCTGGGAATG-3' 3424-3443 183
5'-AATATGTGAACCAGCCAGAT-3 3587-3606
5'-ACCCCAGCCCTCTACAGCGGTACAGTGAGG-3' 3488-3517
VEGF" 5'-GAAGTGGTGAAGTTCATGGATGTC-3' 1153-1176 264
5'-CGATCGTTCTGTATCAGTCTTTCC-3' 1393-1416
5'-GAGATGAGCTTCCTACAGCACAAC-3' 1712-1735
Estrogen 5'-GAGGGAGAATGTTGAAACACA-3' 1142-1162 329
receptord) 5-GCCAGGCTTTGTGGATTTGAC-3' 1450-1470
5-CTAGGATCTGATTGCATTGCAC-3' 1253-1274
A -actin” 5-GAAAATCTGGCACCACACCTT-3' 245-265 592
5“TTGAAGGTAGTTTCGTGGAT-3' 817-836
5'-GACCTGGCTGGCCCGGACCTGACTGACTAC-3' 656-675
TFR? 5-ACAGACTCTACATGTAGGAT-3' 1338-1357 316
5-AAACCTTGAAGTTGCTGGTA-3' 1733-1752
5-TATCCCTCTAGCCATTCAGT-3' 1654-1673
bp, base pair.

a) Adhesion molecule. b) Motility factor. c) Protease and its inhibitor.

-

T

d) Growth factor. e) Positive control.

associated antigen-1; LSAB, labelled streptoabidin-biotin; MMP, matrix metalloproteinase; PAI, plasminogen activator
inhibitor; RT-PCR, reverse transcription-PCR; TFR, transferin receptor; TIMP, tissue inhibitor of metalloproteinase; u-
PA, urokinase-type plasminogen activator; VEGF,vascular endothelial growth factor
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%, Kiyasu b i3EEEEHEGARICBIT 2 BERNTOEEMS
RHEELTNDBY.

FoTEEE, BEBEORBLMHT L0, © MR
LM R AE o o L\ ESNEE Y X F L (ex vivo co-culture
system) % % L 7.

IOBXTHERBREIIBTIEERTFTCHLEL T TY
v Ty N «2/RL CHERSNZVIA2 &, £ ¥ F 7Y
v-¥Tazy b o3/ p1 TR ST VLA3 OFEII DWW T
BETAH.

WHERELUHE

[.# B #

v kO BES{CBIBRAE i sk B M bk > MKN-45 iz %
T ADRETICHBE, 4ARBCERS R TESMR
(MKN-45-subcutaneous cells, SC) % JEIEPIRE(EREL A, 7
hbH, MKN-45 HIAL % 10% M4 8 AR M RPMI-1640 (H KR
g, MR T, 37C, 5%CO, EHDEBRLHF T TREEL,
0.02% EDTA 710.25% kY 7' » THEEELER, RPMI-1640
T2 EPEH, ZOMBIZER 1 X107/0.1ml 2 £#% 6 ~ 8:BD
Mo BALB/c X — Fvv X (HEZ LT, HEx) OEME T
VCETES L. 4587, BHTEERESENICRRL, Y
ITHYIL, 18G OiE4tet % M@ E Sz, —LD<T IR
i LRESS MM A4 100mg % BRAEPIICIEA L 72, EA4~5
B, BEARFHBEL -FOBAZERE, ZOOHELTELSR
B E, S50y 2A0BEEATHRAERL, BREAHK
Rk L, AEBRICIIRRAMAARD SC Mg, 4 1CUHAR
SC (4 generation intraperitoneally passaged SC, 4GP) #fifld & 12
fE#E1t SC (12 generation intraperitoneally passaged SC, 12GP)
o 3 B OMBrk 2 HH L 7.

I. w&ER) X 5 —EE#ERIC (reverse transcription-

PCR, RT-PCR) &%iC & 5 smEERZT OISR

SC, 4GP, 12GP #ifah 5% 574 RNA % ISOGEN (= v

RyY—r, ®5) T L, —80TCIZCHRE L. FHAR,

SC
12 GP
Human
omentum
E-MEM
1. 1gG (5u//ml)

200 g/ml 2% 5 & D ICEBKRTHRL, BHRICBTLER
WL Db o Twa LB bh 3 LT OERHEEEET201EH
@ mRNA iZ2W T RT-PCR %4772,
RT-PCR D7D EH LT 94 v — 70 —~NFEERFT
HBA Ty T2 =y b (integrin subunit) «2, a3,
5, pl, U 8EMEERE-1 (lymphocyte function
associated antigen-1, LFA-1), #IFHE#E% 5 F (intercellular
adhesion molecure, ICAM) R:#EBIRFTH 2 cmet, HTW
EBKF L+ 7 ¥ — (autocrine motility factor receptor, AMF
receptor) REANHEERLFOMEIMECHLTO X+ — ¥
Y47 TIARAI/)—=Fr T F~X—%— (urokinase type
plasminogen activator, u-PA) &% ® L 7% — (u-PA receptor)
&L #DA e ¥ — (plasminogen activator inhibitor, PAI}, <
M)wZ A XxFuar7uaF7—+¥ (matrix metalloproteinase,

MMP)-2, MMP9, A%ua7u577—¥ F4via— A

b ¥ # — (tissue inhibitor of metalloproteinase, TIMP)-1,
TIMP-2, *#GEKNFTH D cerdB-2, MENKMIEHET
(vascular endothelial growth factor, VEGF) =X ta—4" b
+ 7% — (estrogen receptor) BIZTTH 5. BHMNEE LT
B-ToF», Py A7xY ¥ LE7SF— (transferin
receptor, TFR) # i\ /2. ERNLDT I A <v— - TU—R%EEK
1127k L72. RT-PCR #:i3 Ninomiya & ® 5 TIT o 7217,

. & bAROEMIAIEBEEIR (ex vivo adhesion assay)

nFHE

KRS HTEREICE & LB IZTR I KO
%, BEZH2TH2VEIIICLTERMICIIEL, Tk
#ETSC, 12GP Mg & D ITHEE L 1o,

Earl @3RN Eagle H/NEFEHE 1 (Eagle’s-minimum
essential medium with Earl’s salt, E-MEM) ([ /KBEE) Tiirz
L72aRv 42707 L—F T (GWET, B L7774
FyrBEOY) Y- MAY VY, 2757y o, KR
DMz 2em MU F O b RkHBEREE L. SC, 12GP Mgz & 4
1 X10° {8 & A MR il 500 ] (2B 3L A 77 v/

(1X10°)

Specimen

2. Anti-p1 integrin MAb (5ul/ml)

ense———-

Immunohistochemistry staining
with CEA antibody

Fig. 1.  Schematic illustration of ex vivo adhesion assay. Parts of human omentum were put between wells and cylinders. Cell suspensions
of SC and 12GP were introduced into each cylinder, and filled with EEMEM medium. After incubation for one and four hr, the omental
specimens were examined with a scanning electoron microscopy and immunohistochemical staining.
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70— Vil 5ug/ml) (Immuotech, Marseille, France) %
Mmr7zboE, <R 1gGl (5g/ml) (Tago Camerillo,
Burlingame, USA) A0 E LT b 0% EKL,
37C, 5%CO. DEHTTHERELAY (W1).

V. SC#ifa& 12GP #BE # 35%E L~ A#BOYL5EY, FIEW

iz

4 W & CHER AT, BUD AL 72K % ] Uil O3B 1 i
THEEBESEZ OO, 42 0TH25% 7 V7 ILT L
Fe FEETE N CRELE. 0CTP25% 7 Ly LT LT
b NET2RMESE LKL, 1%0F R I AWTHRESE
L7z, 0%, 50% £100%D Ly J —LTHAL, 41 V7 3
—VTEr— MIRLAE, BRSEEREL, EREEFETHE
##i SEM-type-]-5400 (HALL 7 b=z A, HE) THEL
A

TN CEELAATEIE Imm BB T WL, 7Av 2
A (acetone methylbenzoate xylene, AMeX) #T/$5 7 1 » 1,
L7,

Fig. 2. Electoron micrographic finding of normal mesothelial
cells on the human omentum. The surface of the mesothelial
cells is flat and the cell boundary of each mesothelial cell is
indiscernible. X2000.

Fig.3. Electoron micrographic finding of mesothelial cells
after a 1 hr-incubation. The submesothelial basement
membrane become visible, but the mesothelial cells are
connect to each other with fine pseudopodial protrusions.
X1000.

T AT ABEBERE R, LTFOFET, BEEEE
(carcinoembryonic antigen, CEA), 1 77V > - 72=
b a2, a3DRERAEEALDFERIKACHT 7. £4055
TAERDPL Sum PR L, BT T 1 2%, 01%
NA Fa—=5 ALk F L ¥ —+ (hydrogen peroxidase) I
AY 7 = VETISGHRmEE, RSV FL ¥ —¥ i
Oy L7, 20tk Y17 % CEA (Dakopatts, Copenhagen,
Denmark), i «2 BLUH «3 A5 > F¥v b F
Vo0 —FUHE (IRE - 8L F, HET) TRIG S &7,
# A& OFRAEFIZL00X, 20X, 20X & L1z, 20k, E#x
ML PTEF T EFF 2 (labelled streptoabidin-biotin,
LSAB) ¥ v b (Dakopatts) # F\VTHRIG &+, 0.05M kY z48
B (PH7.6) 100ml #1120.1% H.0, % 35 p10Z 72 DAB-H,0, %
#IRIZ 40mg/dl DT T I /XY F Y (Sigma, St. Louis,
USA) #MMA CHB I,

Ml oREEHIZ,  FKEO 100 xm H7: 0 1285 LB
BETHEILL, &40 71— 7T 3MOERE T 7.

Fig.4. Electoron micrographic finding of mesothelial cells
after a 4 hr-incubation. A wide area of the submesothelial
basement membrane is exposed by mesothelial cell shrinkage
and/or exfoliation (A). Cancer cells adhering to the naked
area of the submesothelial basement membrane. Cancer cells
do not adhere to the mesothelial cells (B). X500.
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BEADEL < Tl LTz (2 48). IR B LTl 2 <,

R # Gl L 7 B O A L (B 4B), RS < oML
|, KO TS ARG U (5). MAIE 5 6 1\ SR A D AT
A e A TR T, AR I MR AT C TR LTV b ORISR SN, BD DR

) (92), MBETOMSERERMAT, TOHY D5

7.
O 1 KRS ClE, PR S L CRRRIRIC R Y,
Iz BE, PR TORBESHER T2 L9108 T,

®3) 7z, FAMEIEECICHVWEBREORETO LD T
v 4RSI, K2 s o EIRORED 2D, K

Fig.6. Electoron micrographic finding of adherent surface of

Fig. 5. Electoron micrographic finding of cancer cells adhering cancer cells to basement membrane after a 4 hr-incubation.
to the submesothelial basement membrane after a 4 hr- Elongated pseudopodial protrusions from cancer cells are
incubation. The cancer cell surface appear rough and reveal a observed, and tightly attach to the exposed area of the
lot of cytoplasmic processes. X 2000. submesothlial stroma. X 5000.

Table 2. Comparison of gene expressions, examined by RT-PCR analysis, in MKN-45 and its variants

ion of metastasis-associated gene in cells

Gene B —— -
SC 4GP 12GP
Integrin a2 - + 0
Integrin a3 - + : A

Integrin a5 - - -

+
+
+

Integrin 31
LFA-1

ICAM

c-met

AMEF receptor
u-PA

u-PA receptor
PAI-1

PAI-2

MMP-2

MMP-9

TIMP-1

TIMP-2
c-erbB-2

VEGF

Estrogen receptor
8 -actin* =+ +
TFR* + +

|

+ 4+t +
+ 4+
T

|
|
|

+ 4+ + ++
T =
T

|
|
|

+ +

Differences of expression of metastasis-associated gene were examined by RT-PCR analysis.
—, negative ; +, moderately positive ; 4, strongly positive. * positive controls.
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AROMICESR L-BEIZROES LTV (™6).

. MKN-45-SC MESRRA#{LIC & 3 ERAEEEFRED

1k

R HERETRE%, SC, 4GP, 12GP #l8 GBS L
72 (32). cmet, AMF L+ 7% —, uPA uPALt7%—,
PAI-1, MMPs, TIMPs (2B L Tix SC, 4GP, 12GP HiBafs iz
BRERBAOEVIZROA h o/, HIEKFTSH S cerbB-2,
VEGF D581k SC, 4GP, 12GP flfa+ XTIz L X 5 128
biiz. AvF7) v -%72=v b 45 LFA-, ICAM,
PAI2, ZA NO—=# > Lt 7 ¥ —DRBITIERER OB H
ERTHEIBRON o7 LALLEYS, MT7RTLES
WZAYTFT) Yy -T2y b o2 BLU o313 SC HIfIC L
NTLE, 2L EENTHRRT 212 L2, BEAEREC
EMLTW2BL v 77y - 722y b o5 OREIZES
Nhdporz. $72, VLA2, VLA OXBEORETH LA 2T
oy - 7azy b gl ORBUSHBBICEL RO 2o 7,

SC 4GP 12GP

a2 (485 bp) >

SC 4GP 12GP

B1 (515 bp)—>

SC 4GP 12GP

TFR (316 bp)—> |

&

I 17TV -HTazy b 1 B/ V0—FILEitk
IC& 3 SC #ifae 12GP #RO £ M ARADIEBEDNL)
SR

8l MRMEE SC, 12GP MM % FolsEas L 4 Belin L
TEREFHA YT -T2y b o3 KY rO—F L
FERCTRERE LD TH S, KMIZES L7 12GP 41
ROMBEIZ—EH LTI > 77y - 47229 b o3 0k
PROND, THSOMBIEAEPEMABRES LoBzE: L
THELHEELTWE,

QUXFE L < Hi CEA Hilk % AV 2B e 4R, MIlE,
MILMEIC CEA EME %2R Y. CEAEN2A T2 b 02wl
L, R LS L Mg sEam L.

BI0ICR 6N B X912, SCHifLE 12GP Hlla D KB~DH
RasEEIL, &4 3.8+4.1{H/0.lmm & 5.4+3.8(8/0.1mm T
oz, =K, A YFIY Y - Ty b 1 BRI L
D, 12GP MDA~ OEEMMEIL 24£2.20/0.1mm L&

SC 4GP 12GP

| o5 (564 bp)

SC 4GP 12GP

Fig. 7. Changes of the expressions of metastasis-associated genes in SC, 4GP and 12GP. Integrin a2, «3 and 5 subunit mRNA of SC,
4GP and 12GP were examined by RT-PCR, and Northern blot hybridization. TER, positive control; bp, base pair

Fig. 8. Immunohistological reaction of integrin «3 subunit
expression of 12GP after a 4 hr-incubation with human
omentum. The expression of integrin «3 subunit is observed
on the cell membrane of 12GP adhered to the omentum.
These cells attach to the naked area of stroma exposed by
methothlial cell exfoliation.

Fig.9. Immunohistological reaction of CEA expression of
12GP after a 4 hr-incubation with human omentum. The
expression of CEA is observed in the cytoplasm and the cell
membrane. By counting the number of the attached cells
which expressed CEA antibody on the omentum tissue,
cellular adhesive activity was quantified. An arrowhead
indicate the expression of CEA in the cytoplasm of cancer cell.
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p<0.05 NS

Number of cancer cells attached

on great omentum/0.1mm

" Mouse lg G Anti-B1-

Mouse Ig G Anti-p1-

(5 ng/ml) integrin (5 ug/ml) integrin
MAb MAb
(5 ug/mi) (5 pg/ml)
12GP SC

Fig. 10. Inhibition of attachment of 12GP and SC cells to human
omentum by anti-integrin 31 monoclonal antibody. Mouse
IgG, antibody used for control; anti- 3 1-integrin MAb, anti-

B

Fig. 11. Comparison of immunohistological reaction of integrin

a3 subunit expression of SC (A) and 12GP (B) using LSAB
method.

EIZEA L7 (P<0.05). SC LIz BT b SR, T
1vFy)y -7y b g1 HATRBLZOTIE
3.3+£2.7fH/0.1mm LR LN, HEFEHNEBEER
biviedro 7.

1112 SC #il (X 11A) & 12GP #ifz (0 11B) TOA » 57
Vv - HTL=y b o3 ORBHEEERT. 1750 Y
Tz b o3 ORBUIHRE IR o7z, 12GP Ml s
A4 Ty Ty b o3 OEMEKE, SCH
B2 EE~ ST S iz LT v,

£ =

MR OB OB, IEKEPESER A ORI
NOBEFLEZLND, F, HEOHTHEYEORRIZLY,
2FSFpMBEERTORESNTES LaL, RECH
BHREIER - b 2 EER T, HHhicshThhwn, #
FEOMRETIE e b0 BERS L BUIRE kAL B kD
MEKN-45 #ila % < A0 FIZFHE L TYER L 72 SC il % 51
D7 ADEENTHCEEERVEL, 6RHBIEHNEL
WA ZNE- THEBIEEES B 2+ S EEB R T M L 722,
T/, KIBIEEEEE R BRSO, ERaEEEHE-
TWBEEZLNTWAY, FITHEEIZ, BEIEHEII»2 b
BEENTOMMO o, SC MR, BEARREERTHS
4GP, 12GP Mgk & MR EH VTR LT~ 72, MfE
T DO IZIE E-A Y v, ICAM % LFA-1 7 EHE 5 L Tw
BEINBE, B R ridEMBRLoEEICEE L, E
RN YRFOREIEYHBRALOBEEIRERICL S
EAREMO—-NE R DL, 72, ICAM/LFA-1 i3 »3NZke&
MENEEOBEEICHEEG L, VSR — IV TILEETH
5,

ARAFGE TR & FEMN & DR IR R Rz T BEIECHE & S
W & DU RIS PP S L kot ThbBMIRED L TR
<, ML E BB E ORI EEHIBOEE IZEETH L Z
& HURIE X7z, HBORE RO 5 SR B ARSI S TR T
VLA 77 30 —=RZF0OMOA 7 7)) 77 3)—Fdbd.
VIA W o S B HiCH E N AT Oy v —Thh, «HIZid
al, 2,3, 4,5 6,7, 8 9 vidhh, 38 31 OATH
5.

Kiyasu 5%, HMIORET 5 BP0 HEAT L, Pz
WaASIL Iz, $EH L 2o T o BRIEHL, LIRS
DEHE L. AL Th, 12GP Moo kb2 1 %
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Abstract

To clarify the mechanisms of the formation of peritoneal dissemination from gastric cancer, a highly metastatic cell line
was developed from human gastric cell line MKN-45. MKN-45-SC (SC) cells were produced by injection of MKN-45 cells
into the dorsal subcutancous area of nude mice. A highly metastatic cell line was established from SC cells through
progressive cultivation after 6-generation intraperitoneal passages. SC, 4-generation intraperitoneally passaged SC (4GP) and
12GP cells were used in this study. SC and 12GP cells were developed with novel ex vivo co-culture system using the human
great omentum. After co-culture, adhesion of cancer cells to the omentum was examined with a scanning electron
microscope. The number of adhering cancer cells was counted, after anti-CEA antibody incubation. The differences in
expression of the metastasis related genes in SC, 4GP and 12GP cells were examined by RT-PCR. Adhesion molecules
(integrin 22, a3 and «35 subunits, LFA-1 and ICAM) motility factors (c-met, AMF receptor), urokinase type plasminogen
activator (u-PA) and its receptor (u-PA receptor) and its inhibitors (PAI-1, PAI-2), proteases and their inhibitors (MMP-2,
MMP-9, TIMP-1 and TIMP-2), growth factor (c-erbB-2, VEGF and estrogen receptor) genes were selected from among the
metastasis-associated genes. Electron microscopic findings of omentum incubated with 12GP cells showed that cancer cells
adhered only to the naked area of the submesothelial basement membrane, which was exposed by the shrinkage and
exfoliation of mesothelial cells. After four-hour incubation, a wide area of the submesothelial basement membrane was
exposed by mesothelial cell exfoliation. Cancer cells adhered to the basement membrane by pseudopodial protrusions from
the surface of the cancer cells. On the other hand, among the matastasis-associated genes, the expression of c-met, AMF
receptor, u-PA, u-PA receptor, PAI-1, MMPs, TIMPs, c-erbB-2 and VEGF was generally observed in those cell lines. But
integrin a5 subunit, LFA-1, ICAM, PAI-2 and estrogen receptors were not expressed in those cell lines. However, the
expression of integrin «2 and «3 sub-units in 12GP cells was much more elevated than those in SC cells. Furthermore,
stronger expressions of integrin ¢ 2 and «3 sub-units were immunohistochemically observed in 12GP cells than in SC cells.
Integrin (31 sub-unit expression did not change during the intraperitoneal passages, while anti-integrin 31 sub-unit antibody
significantly inhibited the number of 12GP cells adhering to the omentum. These results suggest that VLA-2 and VLA-3 play
a major role in the formation of peritoneal dissemination from gastric cancer.




