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EEFEEER RGBS B 2% HEORLEVERAO —2THEH, FORMIZELTSETTHHIIHL Mz
NTWhdhorz, AP, b FBREREEETVOMIE b S ICEBBEERAROMPELENE L. 7THOSHE%
MR OE TIERZ BERICEE L/ 25, MKN4S #IlaEkTld, 6fCH LY X — Fev X0100% 12 MK % 1k 5 Il
WHOFR & 7. ZORIESEEMIEkE MKNASP #ila s %410, S OMBoOEERBEEOMBIE & BB
VBT FAENFEN, BRENELCOSME L BEABME, COoBRBICMNEBIRIT A 2% 45708, PCR v
HuTR = Fv 7 R~ & MEMIBOERE 2l Lz, =7 AEEESEM A SR L 7 DNADE » 3-7 0¥ & BERS]
MRS &, BRIKER, O FLEFFL Ty METHRIBLZ. KBIZBWTIE, 1AE»SE P -2 OE Y
DY TFUHRBDLN, HEB-THMMULE., £/, ¥75A8, BHEE, BLU0ETE, hg-roEros s+
M THBEIHRE SN, 3HEIC—RWISKEL, 7AH»SZMME /R L. MEELBEETEe b g-roE
DITFNVETHEBLIU4HE K VHMERL N, MEERBIZBTZL M p-2unroy rH el abhtho
7o 37, WEEEREBIGEEHETHEMES L OEREMENC L VRET L. BEEMNICIE, KBBLUY ST ABIIBL
T, BMIALILFLBE (milky spot) IZHEB L, ML Cwi/z. BB HB VT, MKN-45-P flfasEH 3AH LY A bv—¥
(stomata) DEB L AWML, IRLAERETY » 8@ Eo bk, 7HEIITEMEIZR bv— 10880, BRT
VU NEANBALTEREEA AR L. 7, BREEIEE L 0, BEPEAIE LA EEY, ZOBREWVICHEELT
RO & D MR T ORERESFER T2 L5k o7 2 LT, BRI 0 R Mo SRR EE LTy
LONEE SR DEEY, A, BMIEX -5, PRl T OB LB S 0B5E L v 3 D0 BRI ELE

EAGEH &N

Key words gastric cancer, peritoneal dissemination, milky spot, stomata

IRV TS I B ORI EIR R T & L CTEETH 57517
T K REYIRBEOES - BEORKEE LTHEERIIED S5,
BUE, MBI § 2 H R 2 EEEE R, ZOEBE RIS
5T L ZEMEROROEELREN DO TH LY . JHEEH
DIH OB ZIFFERE D S8 L A 2w e L, #
C O WEHIBATEE IS A Z E DB UEE 5. TS Dl
IS AIENER & R l), TERER L, MBS TR A,
ST B Z EIC & D IERIERI R S A, Lo L, IR
BTSN TR W OPEIRTSH 5. JEBHEH O
CEELZEHZFRLLTWELDE L TR EFRE STy
"™ AL, 4FTIze bEEMIERE v TSR AR
BEME LGS 2o/, 22 TEEEL, x— FvYATL
N BRI RO BT T 7L A8 L ML L, EEHEE T8
TR T T-HWEN, HRENRM L VS LA,

WRE LUHE

[.8 %
EEREMIE, 4205 6 BEFOM ICR nu/nu X — K= X (H

Pk 8 E11A29H ZAF, PR 81226 H S

A7 VLT, W) &R

1. =&tk

b b HHEH N Mg fk KATO, KKLS, MKN-45, MKN-
28 (Japanese Cancer Research Resources Bank-Cell Bank,
), TMK-1 (B KR4, 4 —#0% X v i), NKPS,
NUGC4 (IRKFDSATFerybRL, BEOTIFS#HE L ity @
THREHGZ F oML S RPMI 1640 (H /B, HE) 1
Ny 1000/ml, A MLV T v AL 2100g/ml
(GibcoBRL, Grand Island, USA), 3 & U°10% JEEh1bIA M
7% (fetal bovine serum, FBS) (Gibco) % Wz 7-EF3 i T37C,
5% CO, XA FTHEL.

. RERRERfE D AL

HMIfE#RIE 0.02% EDTA 1 0.25% + 1) 7" »iZFMM &S5 L,
2 & RPMI 1640 T L7z, TN 5 OESMIAEER O 0.1m]
(AX10" fHAHY) 2 X — Foy 2ADFRBHEBICE FIELE. 4
W%, B TFIERES % M T IERILL, N 3 CHER (L L TR
R AR L 72, SO M MR 184" — ¥ TR R (K
LTS Iml HHEEICRE L. —Ro<y 2 EERA

Abbreviations : bp, base pair; CEA, carcinoembryonic antigen; FBS, fetal bovine serum; SEM, scanning electoron

microscope
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¥ 100mg #MMERIEAL, 12063 7 BMEER(EELL.
7 WRARRD 9 B NUGC-4, NKPS, MKN-45 #76 75 8 J8{%12
BARDIESR X (1), BEARKEZIRI, EO5HL &,
RPMI 1640 T 2 FE¥is L, 0k L 7-flile THITIRER & (- /2.
COMIBRERE, S, B 1X10" B% X — Fe RO
FIUZ214 — DiESHTCIEA L7, BBk EA U<y RIS HHE
SRR EEA L. T, BAkEFELRZV TR
ITBHIE ST, BEIENETRTHEL:.

V. PCR#%IC & 5 MKN-45-P B EDEENRR

%= Ko ADBERE~OB/NEFE %, Endo 572 L% PCR
BICHREVIRE L7z, L0fCIRRER TR L - IR sn e Mtk (%
4% MKN-45-P) % fEMEPTEL, 1, 3, 7, 14, 30HH
28 % 2IED X — N7 AR BAEIE S ¢/, &L ONE IR
L) DNA 3t L®, DNA Ot b 3-7 0¥ ¥ TR & BT
F-EEHI D576 8 M%) (base pair, bp) FHBET I/ -2 HW
T PCREBIZTHIEE Y, ¥ 7ay ATy FfE=-
a VBICTHRELE. BER-YOE it ds Ly A 754
<= Hup-l) 7rFEIATT AT~ Hu3-8) 8B LURRY
Fu—7 Hup-2) #M 22K L. w7 AR K EHLD
DNA iZ, Hup-1 8L U Hup8 %774 ~v—t LTPCR «25
FAZVFWHEIBLA, B hR-FO S IERRL IS LD

Fig. 1. A nude mouse on day 21 after intraperitoneal
inoculation of MKN-45-P. New animal model of peritoneal
dissemination is developed. Peritoneal dissemination with
bloody ascites is found in 100% of nude mice after 6th
generation of intraperitoneal inoculation.

W7oy METEDSOSNGE, FOREIZEe NHRD
DNA ¥7Zabbe MEBMESTFEELLZILICEY, 202k
ok MEDX — Py A8 5 MANER ¥ SR ICRIT
5.

V. BEEBMREGC s 3 ERBREOXES L UETIE

WeEavEER

1. HiE

104C BRI TR U - IR ERRE AR bR (k9 5 MKN-45-P)
EIEREMIC IX10 EEEOR, v I AR —TIVREETIC 4,
1286F8, 1, 2, 3, 5, 7, 14, 30HBH 2B s &/-. B
MRREHI, 25% 7 V¥ — LT ILFE FE bec EHEMEA
L, 59BIZVWCOPDEELERE LTIHREL, 25% 7L
F—LTLFE FT4T, 2EEEEE L. 1 %HEEF R
I LATHREEL, 50%55100%DHERARFNOLY / — LT
B L, BEEEA V7 ISR L. BRE®REETVY,
H&EER, BKEG2 ERRE M (scanning electoron
microscope, SEM) JSM-5400 T (HA#EF, #5) CTEZE L.
F 72, FEMOBEALZ10% R V=) ViTEEL, 8771
AIEERE R L 7.

a ¢ ATG. Intoron 1 b
- 576 bp >
Primer

a; Huf -1: 5'-AGAGCCATCTATTGCTTACA-3'
b; Huf -8: 5'-TATGACATGAACTTAACCAT-3’

Probe
c¢; Huf -2: 5’'-ACACAACTGTGTTCACTAGC-3'

Fig. 2.  Specific primers and a probe against human ?-globin.
The sense (Hu 2-1) and anti-sense (Hu 2-8) primers, and
specific probe (Hu 3-2) for human 3-globin gene are shown.
The amplified segment with Hu 2-1 and Hu 3-8 is 576 base
pair. ATG. indicates the 3-globin initiation codon and filled

boxes indicate the ;3 -globin encoding regions.

Fig.3. Milky spots on the great omentum of the nude mouse,
stained with activated carbon (CH-40). Milky spot which are
aggregates of macrophages and lymphocytes on the peritoneal
surface are visualized as black spots, because macrophages
take activated carbon (CH-40) into their cytoplasm. - X 50.
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Fig. 4. Macroscopic findings of peritoneal dissemination in a
nude mouse on day 14 after intraperitoneal inoculation of
MKN-45-P. The cancer nodules are observed in omentum
(arrow) and mesentery (arrowhead).
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Fig. 5. Kinetics of growth of MKN-45-P in the different parts of
the peritoneum. After inoculation of MKN-45-P intraperitoneally,
two mice are sacrificed on day 1, 3, 7, 14, and 30. A human -
globin-related sequence (576bp) in the DNAs from each part
of the peritoneum is specifically amplified by PCR and
detected by Southern blot hybridization.

Fig. 6. Scanning electron microscopic (SEM) findings of the
milky spot on day 2 after intraperitoneal inoculation of MKN-
45-P. The diameter of milky spot is about 200,:m. Many
cancer cells (arrow) and inflammatory cells (arrowhead)
aggregate on the surface of milky spot. X350. Bar, 50 xm.

HE

2. i RIEDUR (carcinoembryonic antigen, CEA) #ifk
72 SR AR L2 et

T T4 EERLY 5um OISR 2 OERL, BT 7o
P, N2 2 ¥~ PR RHET 572002 0.3%88

Fig.7. SEM findings of the milky spot on day 3 after
intraperitoneal inoculation of MKN-45-P. (A) On the surface of
milky spot, small stomas of 5 to 10 xm in diameter are found.
Cancer cells (arrow) migrate through stomas of milky spot. X
3,500 (B) By higher magnification of the stoma on milky spot,
the inside of the stoma is partitioned with a cribriform
structure. X5,000. Bar, 5,m.

- Fig.8. SEM findings of the diaphragm on day 3 after
intraperitoneal inoculation of MKN-45-P. Stomatas increase in
number, and their diameter dilate. X2,000. Bar, 10 zm.
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Fig.9. SEM findings of the diaphragm on day 3 after
intraperitoneal inoculation of MKN-45-P. Diaphragmatic
stomatas are increased in diameter and number. The raised
lineal structures which are arranged parallel are observed.
X500. Bar, 50 pzm.

Fig. 10. SEM findings of the diaphragm on day 7 after
intraperitoneal inoculation of MKN-45-P. Cancer cells adhere
to the stomata and proliferate on the surface of the diaphragm.
% 2,000. Bar, 10 zm.

Fig.11. SEM findings of the diaphragm on day 5 after
intraperitoneal inoculation of MKN-45-P. Some stomatas are
observed as huge pores of the diameter 30 xm. Many cancer
cells (arrows) are invading into the underlying lymphatic
lacunae. X500. Bar, 50 um.

{EARFERIMA 5 7 = WAZI55FBRE L7z, & 612, JREERAT
BYR OIS 2 Bk ¥ 2 /- % Y ¥l (DAKOpatts,
Copenhagen, Denmark) (2205 B e S&72. FD#%, —H
itk & L THi CEA hifk (DAKOpatts) # 4 CT—MFIG S 4
720k T, EERAMLTFTEY Y EFF 2 (labelled
streptavidin biotin, LSAB) % v I (DAKOpatts) % F > Tk~
KU RIS S+, 3.3 Y7 3 /Y F Y (Sigma, St Lous,
USA) TRV AF ¥ —CIDIZ L 588B 51T -7, 0.3% A F
V7 = TSR, BARE AL, toflkid HE
Pefs 24TV, JEEBHMMERIC THIE L.

3. BEREREOILE (milky spot) B L URREOZ Fv—%
(stomata) @ ¥

WEHEDFLIE B X ORI D 2 v — & (3 IHE R o i fh %0 By
DRD 7= D DANFLT, GHHRTH S CHL0" % IErEAS
BILEULL-T2OHNEBETES, HEROKREMES &
O ¥ 288RiE, £ OMBEMIZIH MR Z D Aa, FLBICEE
BB R L TARMICECEL LTHETE3 (9
3). T AR5 2 ORI 10mg & 1ml O
AP EE AR AR U CIEENEA L 22,

Fig. 12. SEM findings of the diaphragm on day 7 after
intraperitoneal inoculation of MKN-45-P. Cancer cells
(arrowhead) are observed in the lymphatic lacunae (arrows)
which is shown in a cross section of the diaphragm. X2,000.
Bar, 10 .zm.

Fig. 13. SEM findings of normal diaphragm. Cell boundaries
pack together and the microvilli on the mesothelial cells are
small in number and are short in length. X3,500. Bar, 5 zm.
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1. SEBMEROTREL

MEEAEMN L, TMK-1, MKN-28, KKLS, KATO-I #Hfas:
HTIEA BN EDo72h, NKPS, NUGC-4, MKN-45 iz o
MEMEMEA & 0 Bk L OERERE oS4 % A7, IEEER
D5 L BIRRE L e P BROBEEREROFTR LB T L
L T 7z, MKN-45 MR B3V Tid 5 iR £ T18fl
1260 (67%) A EBUBEILE 2 2720 T Ehh 7225, 6 4L
DO L 72401 RTOY Y AN F DI F ATz, MKN-
45 BEARPBRAMEBIE T T, 2RICE VS T v,
DLy, oMkt EEEsimg ik MKNA5-P & 446107
7z,

I. BEEBEOWRBIZ

FLIZHEBEAEIZBT 2 IR ICERSET i 2 IR E O 5 4
REEZ R L7, MKN-45-P MR L0 AERB IR b A
BRDSH D N2 EIE I TH - 72, KIE~OAIRAYEER I 3

Fig. 14. SEM findings of the peritoneal surface. (A) On the 12
hr after intraperitoneal inoculation of MKN-45-P, the
boundaries of mesothelial cells can be discernible. X1,500
(B) On the 24 hr after intraperitoneal inoculation of MKN-45-P,
the boundaries between mesothelial cells gradually begins to
separate. X 1,000 (C) On the 48 hr after intraperitoneal
inoculation of MKN-45-P, submesothelial basement membrane
(arrow) is exposed by the contraction of mesothelial cells. X
1,500. Bar, 10 zzm.

Fig. 15. SEM findings of the peritoneal surface on day 5 after
intraperitoneal inoculation of MKN-45-P. Mesothelial cells
become round and separate mutually, resulting in the
exposure of the underlying connective tissue. Microvilli on
the surface of mesothelial cells are increased in number and
length. Cancer cells adhere on the exposed connective tissue
between mesothelial cells. X2,000. Bar, 10 zm.

Fig. 16. SEM findings of the peritoneal surface on the liver.

~ Surface on the peritoneum of the liver lacks the structure of
milky spots, stomatas, and the naked area of submesothelial
connective tissue. X1,000. Bar, 10 um.
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Table 1. Macroscopical evaluation of peritoneal dissemination after intraperitoneal inoculation of MKN-45-P

The number of detectable tumors in

Days after

inoculation on?er:;;m Gonadal fat Mesenterium Diaphragm  Ovarium Ab?ﬁllmal Liver Intestine
1 p— _ —_ — — — i —
3 + - - - - - ~ -
5 + - - ~ - - - -
7 + + + + - - —~ -
14 4 + + + - + — -
30 + + + + + # - -

—, not detected ; +, a few tumors detected ; # , numerous turmors detected.

Fig. 17. Immunohistochemical staining for CEA in a mouse
great omentum on day 3 after intraperitoneal inoculation of
MKN-45-P and 2 day after intraperitoneal inoculation of
activated carbon (CH-40). Cancer cells in the milky spot is
detected by CEA staining and activated carbon (CH-40).
Milky spots are detected as the aggregation of macrophages
taking activated carbon in their cytoplasm.

Fig. 18. Immunohistochemical staining for CEA in a mouse
great omentum on day 5 after intraperitoneal inoculation of
MKN-45-P and 2 day after intraperitoneal inoculation of
activated carbon (CH-40). Cancer cells proliferate in the milky
spots.

Fig. 19. Immunohistochemical staining for CEA in a mouse
diaphragm on day 5 after intraperitoneal inoculation of MKN-
45-P. The lymphatic lacunae under the diaphragmatic
mesothelial cells is seen.

Fig. 20. Immunohistochemical staining for CEA of the
diaphragm in a nude mouse on day 7 after intraperitoneal
inoculation of MKN-45-P. Cancer cells (arrows) invade into
the lymphatic lacunae underlying the diaphragmatic
mesothelium. Activated carbon is observed in the lymphatic
lacunae.
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HELhASK, HOWTHRE, 77728, 8LUBRHEEC
7BHI) MKN45P fIBOESEI AL N (M4). BEARERE
~OEBIZMEE» S AL NY, BEB L UTFREOKE
H30HBIZbERIEALNE o7, JIEAOEBIIZ0HED
BHTEEs N,

I. £ rB-7OE> %AV PCRZIC &L 3MNEB OISR

rR-ruryRETFICHTARERN LTI —v—%H
V72 PCR#EIC & 5 MENA4S-P Al mRIREZ ® 5 1R L 7.
1 A Bi21d MKN-45-P #if I AR IC I T E 2w, K
BIEBOWTIRIHEEDPSE P R-FREY DMWY 7 F LA
BN, FOVTFVIIAEB->THEMLE. 4, ¥752
%, BHEE BIUIETOL FR-FOEYDITFAIIRL
HEHBENSS, 3HEIC-BMHIZEEL, 7TEE»HIE
HWinERLZ, BEEEBEEKECEe Fp-roEroly
FTIZ7THEBLUMEE L YL HEMERLZS, M
EREDOEBIZBITAL P 3-7O O Y/ ILIE30HE F
TElALNEPo 72,

Fig. 21. Immunohistochemical staining for CEA of the
diaphragm in a nude mouse on day 7 after intraperitoneal
inoculation of MKN-45-P. Cancer cells (arrows) attach to the
surface of diaphragm. Mesothelial cells become round in
shape, and cancer cells attach to the space between the
hemispherical mesothelial cells.

Fig. 22. Immunohistochemical staining for CEA of the
diaphragm in a nude mouse on day 7 after intraperitoneal
inoculation of MKN-45-P. Cancer cells proliferate on the
diaphragm, accompanying with stroma and vasculature.

V. s £ U MKN-45-P #820 SEM &

KL, FLBE (milky spot) & LiENB1) Y /SEBNH D,
MEKN-45-P #8482 Bk & 0BRSS HHMICER L Tuva(g
WERH LN (R6). LBEMMICIT/NLYESD, £Ih5EM
FAEAL TWBEITED LN (J 7A), ZONMLIALRZS
LB THEEEE S W/ (M 7B).

—7, HREERE P EMEOESHBOMIZERE 3-6 um
DNERRPEREE SN (F8). ZMREEIRD/NLIZA
F=w—% (stomata) & JITNBLDT, TNHA v —F i3
MBS X BRI IE D74 23D Sz, MEN-45-P i
%, SHEHPDIEA M —FOEBLIUEIHEL, Ths X
be—% Ll obDROBEEIHE SN (K9).
7THHEIZE, BHEA M-y FObDIREL, HEESE
HECHEL TWAEIED LN (M10). F/, #HEHEOH
ICIREE0m D ETHIERLA b - OFEL, Bl

Fig. 23. Immunohistochemical staining for CEA of the gonadal
fat in a nude mouse on day 7 after intraperitoneal inoculation
of MKN-45-P. Cancer cells are growing in the milky spot of
the gonadal fat. -

Inoculation of MKN-45-P Normal
(after day 3)

Stomata

' e 4 Macula
cribriformis

mphatic capillary

Fig. 24. Schema of the diaphragmatic lymphatic system. Pores
called stomatas are found between the mesothelial cells, and
can hardly be recognized in the normal condition. From day 3
after intraperitoneal inoculation of MKN-45-P, diaphragmatic
stomatas and submesothelial lymphatic capillary become to
dilate in diameter. Beneath the diaphragmatic mesothelium,
there is a cribriform structure named macula cribriformis with
many pores, which connect the stomata and underlying
lymphatic capillaries.
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11). FI2CIEERIEOEE G 2 R T 25, HEMEOTIZ
A D Y, RS ICEMRSERO 65,

DEL, BIBIART &9, EFMHEREREDOEESEHRE
|3 FH 2 FE iR T, é‘»mﬁﬂr“‘!@iﬁ?ﬁmﬂmﬁ)’mi&w LaL,
MKN-45-P BB AL 1205 B & 0 WP MIRLIE LA U C,
EADVTETHLIIZRD, 48EEMBICIE, PRTOEKKED
BHAFALNR (K14 A, B, C). Lab, HEMBEEEOM
NERIIHEBESAEML TV, OB OB ClZmik
EEEIZRO SN o725, 3 B HUBEOKXKE, HIEE,
BEEIEREIC BT, MMM RO BREOFEM L
S LT (J15). —K, MNEB L UIFRE OB,
BHELHBTIHER2ROT, Bl hoEBEL & RR
5Tz (H16). Thbb, P, AMY—FE2ROT, hE
MO IBL L ThER o7,

V. BEETOBHE MKN-45-P i OB R

BRI VEBORSN-KETIE, SHEHORKAT, M
FEMIIEERER D AABC B SN v T r—JL L
4= CEA Hetafgihod MKN-45-P M SFLIEO R T ) %
FicEH b7z ([F17). LT, 5 HEICITEMRIZAENT
R, F0%I3 3-5mm (5E LA (K18). KkiZ, MBETIX
SHEH XY, SEM TALNIILARLHEBEFETIZHL Y
YV (EET o) YD S (K19). 7T HEZEM
Bk, MEEPRET Y o ERCEAL, BEREASHL zﬁ
WREARRELTI0 77—V EEERZDOL OHEBET Y
SNERICEE SN (K20). m?ﬁXKBwT:ﬂ%Uyﬂ
BFORIIAFHEMETIEIEL t&%ﬂ}UT ERVIREAS VA, B
DEEFSAHLY, ORI -ONFHEMBZRIIBVTY
Wohd o, WHECIEMIE PR T MEAL, &
FEHEOMMFEMNL, M, RAEMIEE & b ICKE L IEREHE
S L'Ci‘f*ﬁﬁ LTwie, F7z, LB, MMEAF~—% 24
THEE L5, 7 HH o R M0 TR sg LT
s (F2), DV MR L CIEE LASET 2 R L 72
(22). F*ﬂﬂ%ﬂ%—% SOBEBE B VTIE, 7T HEICKIEE
BZRENCHH 2R LT L T ¥ 7 AFIZEWT,
R R TRt S e s O 7 7y — VL L O IZELBINIZ
g s 7 (1423).

Z S

ABIOWYE T, BBE A O IZRI BT 2 B 45 R
gz c& 7z, 2L THBEBEERICBWTLREL 320
BRESBE SN, B 1 OBRBBHIZGER SRR S 5
LT, 5 2 13 ﬁflﬁk’ﬁ%fﬁlﬂﬁf}%fmz ==& 4T5b0,
8 3 AZI AN R R R D URAR I £ 1) FE I L 7R A O AL
DEEENIBIETH -7,

IO 22T, KEBHMEELWETAIRVOBM L LT
BuTwade#EZLNE. BT FIVIC L AHE T, BEEE
b MRS & - TR - TV 5%, KilidEd
BT B L LTHE STy a9,

4| PCR iEE A WABEEDEH REMIZB W TH, MKN-
45-P MiMBD Y 7 i, T T IEMERNE A B4R TRBAT
Bt &z, Fhiox LCHBEE, ¥ 5 A8, BEMERE T’
B MHEO DNA Y7+ Vi3 HER T HH EBL TR SR
7z, BREHE OB/ NMEB ST OB WIS 5 KEIcALS

EL X MmBNT VB, T, HERECRELLEHATE
LIFLITKHEANDIEmEAA LN, KPFHWRMEEEERNTOE
BELRFRHEERTWAY,

KHBIE, RS OCHMEANLTREY, BARHEERICHEL
7o) PSERERINT AHEE T o T, LAdo T, B
IR ENE D S IR T ICBAT AR OBHII LR EEL
LN TWwA™M, Hagiwara HI3FLIEIE, SRMFFEMECIMHL,
RO THRBES L DAEEROERELTWDEY. X— ¥

IZBWTHRIEY 75 A%, BEAEKE, BREECLEET
BBEZOHIEAAOFNIHRTIEE IR WY, Hagiwara 5
W E e, MEREPCHERE S M7 P388 LA AL 1 A% Y 1 SLBE
IZIER L, P388 M MEHIAL O ERALEE AR E IO oA &
—HLALHELTWBY, KFFETDH, ¥/ I AHEIIBNT,
EHEREBDAALT 2T 7 7 — UHES LILBENIC MEN-
45P OYERIERE * A7z, MR LRI A o

CETHEEOZD, BETHI LR, ABENTREREBEY

TRt a.

4R OWFET, MEBREOA b7 — 7 D E R R B
B LTWAZ E LB E o7z, HEBIEE X O LSRR B K
KT AA T 5L, WROBKFEOEEIZL - TWH,
U 2 SERRANB R IERE I N T 2 DI EE L R EI e R L
TWwaY, AMT—ZIIEETY 388 KL, A Pv—
¥ o & ) o VE R CE S iz — 5 A (one way
valves) L RADBRED FEIERO BB R T ) v 28E~
ORLBEDRINZELL EEZOND VY, SROBETY,
MKN-45-P #iiglE, TR b~v— 7 ZREFL, £OHREMEIE
JEETY v IZB AL, MKN45-P B A h~v—&~D
BHOFEE L, WIGEEIZ X W AETHRTICLD, AbT—%
FALTRILEN L LI NBIERIENLWREEEH A,
A v — ¥ OEFISEARAHE T ) YA~ BAL TS

IR L TAEVL DT vy, il o 498 & Ml
O CEBEIC LD BB IRMBEEIEET Y Y EANRAT S
LT RS, 1, B ORFRE A AL N L IR B
(Macula cribriformis) % 2 ffiE25% V), RGN0 & LTl
W26 1) 2 E COMOREEE LTS 2 & LTw s, 4
DOEEET, A <7 — 713 MKN-45-P M £ 2 1Mo &£
iE & SHELS L BRI DI 7280, 08B LOHFEE L
R L O T oo S R LRI Bk & L TR
T&D L7 (424). A M7= #IZi&EE 30m 12
YA RODOLHY, A Mv—F Ol 1:830,m & #h
ENTWEPZ ENnS, ZOLH AR D7— 7 MM OKE
DEARIRE D) A, FEBIZT HENEEME, A b~—
& %0l Ui ) oS BRI IR A L, RIS TR
ThHLObALNA, B MIBWT, Abv— ¥ IIHBEOM
PEES B & OISO A S, BN R REMERIZIEA S
NEWY, ZO@E,S, ANw—Fid, b MizBwTRER
ECHEBERREIERI IR E RIREERICL TS TEEYNS S,

% 3 O MEIETR AR HCA R 1L A R AR T o ZEECIEE B MY T LA
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Abstract

Peritoneal dissemination is one of the most common causes of recurrence and death in gastric cancer, but the mechanism
of this metastasis has not been fully understood. The present study was performed to clarify the mechanisms of the formation
of peritoneal dissemination through the establishment of an animal model for peritoneal dissemination. The subcutaneous
tumors of seven gastric cancer cell lines were injected in to the peritoneal cavity of nude mice. In MKN-45, peritoneal
dissemination with bloody ascites was found in 100% of nude mice up to the 6th generation. Therefore, this highly metastatic
cell line to the peritoneum was called MKN-45-P. The molecular biological and morphological findings of the cancer cells
and the mesothelial cells after intraperitoneal inoculation of MKN-45-P were examined. To examine where the
micrometastasis was formed, PCR analysis was performed. A human 3 -globin-related sequence in the DNAs from various
parts of the peritoneum in nude mouse was specifically amplified by PCR and detected by Southern blot hybridization
analysis. Great omentum showed a strong signal of the amplified fragments of human /3 -globin gene from the 1st day and the
signals gradually increased. The signals in the gonadal fat, mesentery, and ovarium could be weakly detected on the 1st day,
transiently decreased on the 3rd day, and then increased after the 7th day. In the diaphragm and abdominal wall, each signal
could be detected after the 7th day and 14th day. In contrast, small intestine or colon did not show any human 3 -globin
signal up to the 30th day. The morphological changes were observed by the scanning electron microscope and light
microscope. In the great omentum and the gonadal fat, cancer cells adhered to the milky spots and proliferated in the milky
spots. In the diaphragm, stomata increased in number and diameter on the 3rd day. The lymphatic lacunae underlying the
diaphragmatic mesothelium was dilated. Cancer cells adhered to stomatas, and invaded the lymphatic lacunae after the 7th
day. Then, the mesothelial cells of the abdominal cavity became round and separated mutually after 12 hours. And the
submesothelial connective tissue was exposed after the shrinkage of the mesothelial cells. Cancer cells were found to adhere
to the connective tissue between mesothelial cells. These results indicate that the milky spot, the diaphragmatic stomata, and
the adhesion between cancer cells and submesothelial connective tissue, contribute to the formation of peritoneal
dissemination.




