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Rz fEUREL 1.
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host death

locations of implantation
parietal peritoneum
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EL W%
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1. NRR caecum

kidney
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T) oMmEEk»ED Shitz. ERZABIZLLY )

vy, BRK~¥AKNK, RETHEECALO 2 ( r=0.961 )
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i3 B HZEGE < I tight junction 283 5. ik
B3RS, BE—EFTdHbh, PO L H &, Mg
iR Hmd s, S har kY7, T
g, ZzofhoMig/NEEEIZD 20D pinocytotic
vesicle H3% W . FHRMIEORERICIE, MIEEICHE
UCHEBRE»S® h, SR T BT 5. HEEICHE
T AEEIE, DREROBIFRHE R R T THBIROMYE
WIS D b, ch X b [EEHEICH T, BRI
DT L, T E 2K L T0 5. BEREORH
i, Bre ISR LA O RRHEZ IS A S 0 5. IE
Y LR, EEHBIGEL, B bTdhicsdbh
3. Zh5FTRIE, Odor'™ L 2 & 131XH
fi’@‘ﬁ) -1z,

2) Walker fEE#E (Fig. 2)

fEA U 12 SRR R macrophage X b, PR &
V. BERE L, RET, 7 o<vF U dPEETE L
B2 2 H TG 5. RUMABKREL, 2
HLEAbNhBCE b b3, KMIEELIIKT, 8
EHRDO7Y) -V ES—aigL. T har R 7k
HEHI/NS &, Zofboia ez D,

3) macrophage (Fig. 3)

BRI S 5 macrophage (Zf3{AN D/ NEAS
BHIBTH 3. KNS L D/NEsA LN, ThZh
BYEEORLIEMEELTWA. $io. ok
TR IR s s 2@ahb% { A 6h 5. Mgk
HCIEY, RO—ETHEVWAETEOMIBEZLH
A HMB.

4) EBOEBRBEIT L 2 BERIREOE(L

(DFE T EDZAL

BIKRAFE TIIELE L, B4ERAICHEKET
BEBEICOII> TEBELBEEDY 9Bk, macro-
phage DR H 6 b, BEHEHEROETIZAH
A (IE17) &725. HRAEFMIES LRI, B
IREEDSREBICH LT A (Fig. 4). B5ERA I
12, METE2EORECBIEHRMERDOENS LD
EIRLE LA, TOBRITY »/¥ERS macrophage Dl
faREsH < 1o h, BMEEE § s 5 (Fig. 5).
6 KB HIIE, ZiE, MIERESV- 25/
72505, ZhiCnA TEERTERICIEEYY
OHEMA LGNS Fig. 6). 2 5ICOEDS,
SR TEOFESICHENESHET 5. B 7 KRA
b5, ZHAMBRORESEC Y, 2iE, MR

Fig.1 Normal ;;arietal peritoneum of rat. Mesothelial cells have many elongated

microvilli (Mv) projecting into peritoneal space their free surface.

Cytoplasmic organelles are not so characteristic. Adjacent mesothelial

cells overlap and connect to each other with junctional complex (Cj).

Nucleus (N) is in regular form and oval in shape. Continuous basement

“membrane (Bm) separates mesothelial cells from tightly packed collagen

fibers (Co) with occasional- fibroblasts (Fb), and near basement membrane

interrupted band-like elastic lamella (El) is seen.



1278 [

5h %

Fig. 2 Binuclear Walker 256 tumor ell.
Cytoplasmic organelles are slig-
htly little, but free ribosomes in
cytoplasm are rich. Mitochondrias
are slightly small.

Large nucleolus and fine chro-
matin in nucleus (N) are seen.

Fig. 3 Free floating macrophage. Many vesi-
cles of various size and density are
seen, and peripheral vacuoles, too.
Erythrocyte (E) is attached to cell
membrane. Large dense body in cyto-
plasm is possibly erythrocyte. This
suggests initial stage of phagocytosis.

Fig. 4 4th experimental day. Mesothelial
cell (Me) slightly round out. In
submesothelial layer, edema and
cell infiltration (Ly,Fb) is seen,

and lined collagen fibers (Co)
are irregular.

M, BESEOR/LCHESERE L2y, EEMY
B, B EEREERicERE 5. IE
B4 b ZT, WML EMIBOK SRR EE
ah (Fig 7,8), MERHSHE %2 &b N
AtoEGICE - TRE SN, VWHOAHEERE

Fig.5 5th experimental day. Roundsd
mesothelial cells are seen, and
loose cell junction {(arrow),
too. Edema and cell infiltra
tion is developping. Collagen
fibers decrease.

ErEULIBEsALNA Fig 9). REICMEN
MR ZE U (Fig. 10-b), F7c, PRI RS
iz OEER 2, hosialatko—R & Bbh 5 FE
EoNFOREZN U TERE~BELTVAEH
Aoh s (Fig. 10-a). X 5ic, ML HON K
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Fig. 6 6th experimental day. Hypertrophied
mesothelial cells are seen in nearly
hemispherical form. Length of microvilli’

(Mv) is slightly short. Nucleus (N) is
in regular form and has large nucleolus.
In cytoplasm, endoplasmic reticulum
(ET) and free ribosomes are more. Most
important finding is empty space (arrow)
formed on basement membrane (Bm).
Amorphus material just below basement

membrane can be seén.

ik oBREdsEEsh 5 (Fig 11)
(2EMmIBDE(L

% 3 EEAVH % Tk SIS O REE LIZFRY

SNV, BAERB DS, bTbhiEAZEL,

Fig. 7 8th experimental day. Mitosis
of endothelial cell is seen.

Mt s 5. E5ERAMLLF6KRBRAICKS L,
R, 50K ERRE ), MBELRREL
BEELRBMEBALT 5. RIIBEOFRELRL,
savFooIMEb BN & e s, HE/ME
HEOPRPREL, 7 - UK LB B. B
£k e LT, tight junction ML & MKIRI 4
EGORENSHEOND. ZD1, HEMSTEICH
BALIZICiIEE L BB A 605 (Fig. 6).
UL, O, SEmEoXEE, B o
RixEZaonizn. BTERAZE5%3E, ¢h
6 DA R ICER & 72 b, AR FORR,
HBHVEERREET AL Sicg s (Fig. 12).

Fig. 8 9th experimental day. Mitosis of cell
consistent with pericyte is seen.
Around this cell and at basal side of
endothelial cell (Ed), basement
membrane (Bm) can be seen.

Fig. 9 9th experimental day. Contacts between
endothelial cells (Ed) are tight and
form compartment structure only with

cytoplasm. This structure in capirally
is specific finding.
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Fig. 11 10th experimental day. Cytoplasmic
process (P) of endothelial cell
protrudes near mesothelial cells
(Me) through interrupted region
of elastic lamella (EI).

5) BEEMREOER

HEBEOBREHGAH 5N 55 5 KB HEHH» o EEH
FOBERSIZL £ 5. M3 RSB ORI X b
ZELLEBRIC 1 BEoBEMEsSEEL TV 34
THs (Fig-13). UL, ZORATIIEEMI
DEE L EERECE LA 50T, BERIL -

Fig. 10 10th experimental day.
-a TEM (top) shows endothelial cell
(Ed) projecting into peritoneal space
with cytoplasm-like fragments (arrow)
from broken junction between meso-
thelial cells (Me).

-b LM (botom) shows

neocapillaries protruded into perito-
neal space and had compartment
structure. x 900, paragon stain.

Fig. 12 8th ecperimental day. Shape of extre-
mely rounded mesothelial cells are in
nearly spherical form. Number of
microvilli is greater and length of
microvilli is slightly less than in
normal mesothelial cells.

DREAAIRIE, BEEMES L X5l L T3
Be2EL, BEEMELMEMTERT s EE2AE
TWa., ThYEEMEOFEEROIHETH 2.
351, EFEMIESESL I EERO—RIINH,
MEL, CORTEEMIEOIRAD—ERIERITE
> TEHT 3, THIIERRBOPMIHEOFRRT
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“

Fig. 13 5th experimental day. Tumor cell (T) tightly adheres to basement membrane (Bm)
pressing neighbouring mesothelial cells (Me). Nucleus of tumor cell is large
and nucleolus, too. Microvilli are not so many, and not uniform in width and

length.

Fig. 14 7th experimental day. Cytoplasmic process {P) of adherent tumor
cell (T)
(between arrows) of basement membrane (Bm).

»% (Fig-14). 2\ T, &6iEESEETE
BOEVT, FEFRESE L TEE SN -0HXI5
TH3 (Fig-15). BEFMEEETOREEP, K
2, WKL omommoRER iz s
EOFRRIZEY s, BA L EEMEORE
i, EEICRY, BHERERZERT A, ER%
KT B EHEANTEDS S, COBRAICIE B &, BAKE
WolakAiciz, Mg NBE»BEL, BARED
Fiicid, microfilament DERBGEHLBEINA.
[EEMia s T EcRET sz, gidoc
¢, BEETESOBERMEORD, XY
DA ERTH 5.

3. EEVEBTHEMSEAR
EHBEETIE, K& SPEsE—T, s iEE
MRS, bl bBADCE LEFIL, MKREHIH

protrudes to submesothelial layer through defect

faigiRic, & hBLAHMLTVAIc), MIBER
PEBETHS (Fig-16). FAEBRHICKS & 7E
Ml 5 109, MIBRRSEIBED L S icks
b, BESESEIT-12X5eais (Fig 17).
COEL h HEEICREL h, MIEEELEIC
FEAMICSHT AL Sit/2 s, B5FRAOERE
Tk (Fig. 18), REMBIIAR 20, W
EOMEkc S > TREMlEEo L A AT, £
EEOZEH U IsEEsh (1) , 20HE
IREEHEROLIC, Hich b FEMEEBRL DX
S RESMIEDEZEENA LGNS, T OEEMIEIE
AEET, MiaRmicit, S0, XMREOMBE
TEOMRESHE SN S, o, BBERETE
HETER N IEBNROER MG Fig 13-
15) ¢—H¥ 5. BTERALMIC S L, BHEM
BoZizkhEEe 2, BRELL, WiR1EL
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Fig. 15 7th experimental day. Cytoplasm of tumor cell (T) is seen passing
through interrupted region of elastic lamella (El) and extending to
lateral. In invaded cytoplasm, organelles can be seen already.
Below basement membrane (Bm) collagen fibers are hardly seen,

but more amorphus material can been seen.

Fig. 16 SEM of normal peritoneum. Surface Fig. 17 SEM of 4th experimental day.
is flat. Boundaries of mesothelial Bulging nature of mesothelial
cells are sharp, because number cells are still kept. Micro-
of microvilli is greater at cell villi are seen diffusely on

periphery. surface. .
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Fig. 18 SEM of 5th experimental day. Rounded
mesothelial cells are seen, of which
microvilli are greater in number.
Basement membrane (arrow) between
mesothelial cells (Me) can be cleally
seen. Adhered tumor cell (T) to per-
itoneal surface appears as though
replacing with mesothelial cell.

BOHSILIZ L SiKAhAB. ZLT, LLBELA
HEMRaIC & h BRI MBS TR S h TV 3
(Fig. 19). T ofEfNE, X10-b T/RUKTEL,
BEEEMIE DTS, » 3\, ENEORHE 2
OXREZ ) FRMEDBRI—HKT26DEBAS.

£ 1%

UEFOEBEEL b AT, BEEMEOREERE
FRRBORNBELRD L SICEET AL EMHT
x5 (Fig. 20).

® HETBOREE )3k, $LT macroph-

age DEE

©® EMmiROIHts & o RNzt
@ MLMIEEOBNE, ZOBRELTET S

HEEEDRESE
@ HEMEEERRE R OEBMEORA
® BEEEOEEBE~OEE
® HEEESMECL 2 HEEBORE, 5008
B0 ZER T B~ DORARR
@ EBEORETE~ORE L 8HE
Z2LT, LML 2IERE->TERL, ZOEFIC

Fig. 19 SEM of 9th experimental day. Meso-~
thelial cells are nearly spherical in

shape. Elevated region (arrow) are
seen, which surface are covered yet
with mesothelial cells. This finding
may be formed by protruding neo-

capillaries or growing tumor cells.

i T AT

EEMEoERICEL T, HREECEL O~
@) MHEITT A C &3, BERBOZERSBICyE
HEHFTIRCA DTN L 2RTHDTH 5.
DD Walker BE®Y DAL 67T,
Ehrlich [E/KE2BW-ERTH /D o N? EEH
faPEREMIC & BT

EEIREBENICE, REKILZOBRRSKD 5
NaHs, HEENIE, BHERICIAIDEDER
o, —fgie, BEOERE LT, 1) Y%K
D5 -, BLU2) NEBBHEORENH ST LN
3. MEEBHEOBEICOVTIE, i) S-Mre
O¥WMEIOER, i) MmEFEEERORERERE
Tk B MREOER, 1) B OTMMEREA
DOEHERIBIC & 5 LEOPEDER, v RESE
NEHHIFLNTVAE.

S MR DRI & 5 SE TBORE,
BN ic 2 DRRIZE Z SbN/s s, ZDF
EEIRIC OO TIRAHE VLD Y2 21820, L L
W5, FICRNIFRED WL 2pDRRIC2NT
EATAHB L, REOHRNNDGAT, EHHEI
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1.Edema and cell-infiltration in sub-
serosal layer.

o o

2.Hypertrophical change of mesothelial

cells (hemispherical shape)and break-
ing of contacts between mesothelial
cells.

/M\‘o °Yeo

w

.Denuded basement membrane of inter-
cellural gap (arrow).

/o N/ oL eV oV e

s

.Tumor cell intrudes intercellural
gap.

5.Tumor cell adheres basement membrane,
excluding adjacent mesothelial cells.

Q2o

6.Tumor cell destroys basement membrane
and protrudes cytoplasmic process thr-
ough broken hole.

7 .Tumor cell invades into subserosal
layer by ameboid movement .

Fig. 20 Illustration of process of peritoneal tumor cell

implantation. Me : mesothelial cell, Bm: basement

membrane,

El: elastic

lamella, Ss: subserosal

layer, T : tumor cell, P: cytoplasmic process

L& A IREHE L EOBMARRIZBA TE 50T,
RIEHITB=Z2>DERAMBELLNS. 20—,
BRI ORHED CREEDOEE B Y,
R4t ME BB RO RERE L C Hh TMME
o DEHM I E AER, BEPEL ZRENET
B, ThIL20TiE, FERL IEEMiEDHIBEE
YRR 2RI L T, BEMEOEREME 2 EES
ZEVHIRESH D) BEORR 2 H T 5 ETH
WRIEV. B, BEEEOEEYESTEHMmEEE
PHEHEHHL TELPE L, 20z MEBEBY
DREP»FEIEIHRFETH A, AEIELT, @I
BEAEORERX, X2 IUHBIZERF T
RYEOERIL L 2 @EERAORERIGE, fER
MBEELTEYHIFLNTVS vasoexin KX B E
FERVER DIBIERISHE L SN TV B vasoexin
RREDOAIZ 5T, BHEERABHERY v v 7K
BAEIR B 5 b I NI DTHB. DT,
B L LT, BMEL2HEEL TeRs
OB R ETME" *, RIERESIEFFHOE
BERICVER L T vasoexin QAR 2T X 5 ic
BEBEOHEERICIER T A WHELESMED S EE

¥hacedEBEALONA.

BAERBIC > THL REENSHET 20D,
EER TR ICESMESIEET 2 Lk hEA
MELRBIERET B0, HAEHICES A8
KIMEOEBMEIFET S EELoN 5.

SR OFEEMZA L & MR OREBI T d % 43,
IO ABFIC L 2 b D, BEOREH
BERERETH b, #HA|OE % T/ . Birbeck 57
iZ, Ehrlich E#fERABEERICIHVT, HK
MBEOET, HEHRR & 2 ORIEYMEICA 51 5 HEE
DIEEBOZTL 2 BE U 1203, Wheatley 5 DfE
% DIREBIT 617 2 EFORBILEOWMEILT, Th
b5 ORI EEMIICHT 2BED 1 2ORFERIG
EUTIRATVW S, E1o, EERERICHIEARE
RAD# 5T & 2B iz Holmberg' OB L b, b
Eo®izcomEn, BEBEEORBE TORER
IGICBIET 3 LTV E. UL Lhss, TEREE
FHCIR A B 72 61, BV v = F o PRuIMEDBEBEL,
HE/MEERL 7 ) — ) £ — s DFE %R HEMA
fRo%EL (Fig. 6) &, —fRicEEMIcALGN B
RENFR TH H PV LD &I, HEmEL s
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DREBIZIZ>TWB L EMBELLNE. LOEE,
MEBDME EEESWITT 2 LEA B 251, HHE
MO NETTaC L&A OGNS, L1,
MEMEOR LI FETEOZRILL h PRBh TR
RUTL 325, RENBER»LAT, FET
BEOERE L SR DLt 5 O TEREL T
WAZ LIEBETEIZL.
EEMBEOREEROIDERE I <EFR
(Fig. 13) » 5 AT, MEMROFB 2L TH 5K
R BB/ R AT & b REESBEZ T 5
120 CEBMEBOBRKOTERPEL 2 D LE 2
5. Tibb, BRUEEMEEE 58T 5 8
BoErBER» 5 AT, £, EEMigcy » —
NEEEE P PED SN TWA T 6 Y, EEM
o SREARAERT i = U /NI, BEnESNiC X D
WEL, BEULEEREETS @).
ek, EEMmtofIgE, BRESESMEERD
R TH A EEZBLoh TN MR Dk S
T, SMEMREOREE, BHEDL, FEmEE o
B/ NEROEEEEZEZ T, BEMIIERL S
5DTH5. BEEMBORBEEECONT,
MIREEORMED L AT, EEMID L HEwE s
ORICISHBEBSNRES H 5 120, HEMIETTELR
KER s h iR ESMRc L TRFEL, B2
B ER 2RI A C & SERETRT L EMBELL
3. EEROBESESMIEOESE 2 JiE» OB
ST 5 DREHECBER»LSHEELHIH DT
HB. Eir, EEMIEHEEMIEE OB/ NEE2
BETACLAHRTENEATABIIBEIIT
567, BEMIEOREREEGROLTRINSC
i, ESMIRIEERIGET 5 & BEOSEME
PHESEL CHEMIE E BRT 5 T L (EBEERICE
ETH0ETHA B . BEBICESLIZESH
Bk, 9, MNRE L 0 X EBERERE
BEEEOFETE~OEN % § > TEAZBKRT 3
®), ZoBE, 4R, BEBEOHEISHETEINDS,
L OEEEDOBEE, RIBIIER DL 5 mesenchy-
molysis, X 5ic, fREEY =4%® @ collagenase iT
T AEEWEIC L 5 EE 4 %, Birbeck 5713, B
BInEBEEOBVERLIZLIKAZL LN
BEERED S, EEMEEEREICL 5 (LFEIBE
DBELLNB EBRTVA.
EEMEOETE~OREE: @ , Miz)s
BOBE 2SS, BEZEEULEALTYL,
Wh B 7 A —NIEEE LB LEALNS. F

ro, BEEICET 2 BOBREEHEOBD CEEEY
HoEnis & oz, BEREIcA LN IEED
Z® Th s, s —EOFLIX, RO col -
lagenase® ™ LB FBEER YV ICLABLERA U
FFRTH 5.

DEIC, FETEOERTMEFESA SN 53,
Lhid, BRESHFRTHA. $/20b, MENKM
ia % HDRERIZEH, PRz Fiaoo 2,
BIY, BESVVBMNEDRBTHS ) LTS
R & B9 » BN EMILIC X 2MEREBES &
OFiRIE, BENESFEMECHS L ZRUT
EhH, \LWHWA tumor angiogenesis factor (TA
F )0 o niEgt 0 3 5 RAERTF OER ST
B3hz. ESMROREEREE, ComEH
HESEEICEST 5 C EIZELLNIZVY, BED
XE, B35 L BuREILONS. T
DRI E L TOMEFEIEBZARFE LT,
B THEKD R LEbDNA.

¥ B

EEMEOBERICHEIL - T, RO L S 2EEHFE
D—EOEBBEEIN. Trbb, BICEE
TEOBRESROLN, FhEHENT, SEHROT
Fibis & OFCRBIEAY & MBS S O, B
HEM ORI EBEROEE A ST,
¥ 1., BEMEEROTHIG L § W\ 5~ & EEME
DEEEEERCNETENOBABRRR A, #
EESWIE & BT 5 FEEE s oficix, EEH
R oM OREEMEOREYE EiAs) %
RRY 2R SA ST, 2L T, EEEE
ias» o BAERMIEERESEEFE FTE~ZZHL,
zZDHOEBEKEGEPBEsNT. FERTEIE
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Experimental study on peritoneal dissemination of cancer
by
Hiroki OKABAYASHI
First Department of Surgery, Okayama University Medical School, Okayama
(Director : Prof. Kunzo Orita)

The electron microscopic study of the mechanism of the implantation of the tumor cells
to the peritoneum has been investigated through the rats. The experiment was made with
the inoculation of Walker 256 tumor cells into their abdominal cavity.

The morphalogic change and the detouching cell contact of the mesothelium make up
the phenomenon, leaving empty spaces to basement membrane. This phenomenon makes
it easy that the tumor cell contact with the basement membrane.

This contacted tumor cell protrudes the pseudopods and begin subserosal invasion, with
moving the intracellular organelles.

Stretching the pseudopod, the tumor cell invades the subserosal layer, and the implantation
is performed.



