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tote, FRRUEEBERS TH5 type IV collagen (C1 V) ORpefaiBirii LN & —FK L, LN E#
MEBEEETHD EEL DR, 198741 b LN 1 X 3 KBREO F&B B3 D prospective
study X T - iR, BRICHEBBERATFHTE L. —7F, LN BYTEEELHER T 581 s
REFERT5 00 BT 5 dEEERY BV R T -7, EEMRTLEERYHE TS
FEELARVWERD -, WTFThoflad LN, CIVEEAL TV,

UEXbXBE - BRCREEEYHMR T M LaEYND ), EEBEMEE (basement mem-
brane producing cancer ; BMPC) M RERRFEB T Z LBl LMTno 1,
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IV), 774 7ex25v (LUFFN), 75+
A EELIEERYBERTAEEATHS, It
2T LN REORE, BRBE T L LCEHS
T3, E4LFN OWRELS LN EH L, 1984
FEMNSEINRETREAETbR T -7 LN
DEBACER IR AT - 1o, ZTORKER, LN EHEVER SR
DEEBETHICED LI b KERE - BRTRERCH
BB - FEBERELEORA LB LMA R -1,
BETCRIREBE - BECHERTEET cEMRE &
DML XEBEBRR S L 2 XEEEEEY TR
THRELEWELRD Y, XEBEHRE (basement
membrane producing cancer ; BMPC) #3\&EiCFi
BEREYECTILPHEL W5, AMCRBES
TOWRER L EEREMREEOB S >V TN
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1. REAFENLREE

e 2 BB U) 1w LN & & hematoxylin-eosin
s % fT- 7. LN %2 avidin-biotin-peroxidase
complex (ABC) ZBEic ¥ U THT o7, 1 %&k¥ifE L LN
4 12 polyclonal ¥+ *#i e + LN #i{&(Chemicon
H) # pH 7.2 L 70.01M v vEREERK (PBS)
TR FER L CHERH L7, ABC i Peroxidase
Rabbit IgG * » + (Vector &) #FEHLK, ®r =
Y VEBIESAT 74 vHRERAAF 741, 0.3%H,
O, %7 = COTEABLLE, V) 7y alE
ITCADRT -7, VYV 7o VABKIEZE KT
0.02%CaCl, 3 X 1°0.02% + ¥ 7> v 1 : 250 (Difco
H) REMLIH (pH7.8) Bk, 10%EEYF
MFw X b ¥k %8B L, moist chamber =R T20
SE A v % a~<— 1+ L7, Avidin-biotin-peroxidase
complex (Vector #) T304 MK It X & 724, 3,3,
Diaminobenzidine tetrahydrochloride (DAB) iz X b
Ffa X, DABH£120.02%DAB ©0.01%H,0,
PV RNy 7y —BRERCERTS PHBLCT-
7o, Bz hematoxylin & BB ie,

2. YEE¥E

LN %o ¥EiT Fig. Lo & {fTo%. Thb
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Fig. 1 Distribution of larinin staining
laminin, Steining
ieal positive negative
+ + - -
+ -+ -

HLEBEORBH T AL EREBRD mesm 2243
LR ARPENRTREERBEN DD, COEEBYIk
T HBHEIIECT pm U FTEEORELS T
2%5L, FHB, BEL Lk, GTRB, BBHT
ZDELBDD B \VIEEEIC LN 2EIRE ©50% 1
EREShHE, BEEME L.,

3. Retorospective study

Retrospective study i 1319864F ¥ CIo R8s A2t
1 B CFMR S h o KIBRE3416I, BiRE16151% fv 7z,
BERIEREOF.LEE SHIBSmm O/ R L, 8
B 12t 10% ik 1~ 1) v CL8E B B - 5
74 vEEL, WEOPRLYES6um OER 3T %
ERL L7, C ok LN $¢fa, CIV $vfa, HE R
TGS L, KBB TR LN el L &2
LR BFENERTF R OWTREL, BETRIR
A X LN ko T L.

4, Prospective study

KBEOFEBBR LY TR+ 5 prospective study
iTo7c, WHE1987E 1 B X h 19914 3 A ¥ Tt
BAEFEIABTERShIER - EBED > LEE
R IR 22661TH D, FR & fe o TERIO Stk
%,

O 8OmA M D ABREAES

Q WBHEYIRES

® kst
THY, ABFHCHEEI R OENFLE LA, &
hoO&EEErEeTEALEFEACHE L, FHER
ORI 1AM i LN R s v T BEBER
DHLRE, B 2HCHE L. BREBEIRD D
RICAy & a — N2 - REXTT, FEBERD
RERZH AR L L CERZE TT-7% A, second
look operation THREZEIADOVWIES D 2 HH -
7.

5, a5 — Vv XA IRTEREC L 5EEMARO
HEBIUARE o5t

Japanese Cancer Reseach Resourse Bank (JCRB)
Lh#EEIh R 3BROEHRYAGTas5 -y vy
n3RTEERTT -~ (Fig. 2),

103(2489)

Fig. 2 Collagen gel embedded culture method

1.Collagen gel matrix
solution A: Type 1 collagen
solution B: Ham's F12
solution C: 2.2%NallCO3
0. 2M HEPES (0. 05N NaOl)

A:B:C:FCS=8:1:1:1

2. Fmbedded culture method
Collagen gel lml
1 5% 10%~1%105/ml cells
{ !

after37°C, 10min.

overlay medium 2ml

LT
RN ST A

| incubate 37°C, 10~16days
washed by 0.1M PBS
)

fixed by 10% formaldehyde

6. HEMARENSE

KBBERE BRI - T, FEAOREBAGE
WoEEIT -1,

1. BRERE

2RERCL Y, p<O.010BEYEEED Y LHUTE
L7,

® &%

1. Retrospective stuby

KB RT2 LN Rttt L &8 L oBfRTil, K
B 234160 LN BB# 1311561 (33.7%) Th o, B
R REBEFGEBASIFTH H, LN B IZ676
(80.7%) L B TH » 1=, RFTER, EEBEI1246]
THb, 56 (20.8%) BNINBETH -, —F
BB -BROMCEFIL23M4GTH D, LN BHE4360
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Table 1 Comparison of laminin staining and metastatasis
| Liver peritoneal No metastasis i Total
metastasis or local rec. and rec.
laminin
Py 67 5 43 115
positive
/ cases /8 /2 / 234 /s
(positive rate) 80.7 20.8 18.4 33.7

(18.4%) TH - 7= (Table 1), FE¥HERTF & OB
FRTEERERBRBREZOLZAD Lz (Table 2).

BRE16141TiLE « R LBE11160% LN Bt 2434
(38.7%), & 7 4t BR #5061 T 2 LN BB % 12 4 £

Table 2 Laminin staining in colorectal cancers
and clinico-pathological factors

| Laminin staining

(+ =)

Differentiation |

well 49(43) 109(48)

mod 61(53) 108(48) NS

poor 5 (4) 9 @)
Depth of invasion

pm 28(24) 57(25)

ss. al 45(36) 88(39)

s. a2 34(30) 64(28) NS

si. ai 12(10) 17 (8
Lymphnode metastasis

n(—) 62(54) 125(55)

n(+) 53(46) 101(45) NS
Venous invasion

v(—) 28(24) 112(50)

v(+) 87(76) 114(50) p<0.01
Lymphatic invasion

ly(=> 34(30) 78(35)

ly(+) 81(70) 148(65) NS

%

Table 3 Laminin positive rate in the g

rec : recurrence

(8.0%) THbH 2FFXEIRETH -7 (Table 3).
DERLN BHEBMIEEELO b O TRV
LW SRR R T 5, LN CRSEEERS T
PE5CIVEACIKRER T L 2 ARBEEXES
O LN & CIV BHEESAIZ—F L, LN Bl s
FEEETHD LE2Z LN (Fig. 3), ZOFKE, LN
REtpl & X EERLFRE LT 55 (basement mem-
brane producing cancer ; BMPC) t& b, LN &t

Fig. 3 Sites which stained positive for type IV
collagen (C IV) showed good correspondence to
the pattern obtained for laminin (LN), indicating
that LN-positive sites corresponded to basement
membrane.

astric cancer without or with liver metastasis

N Primary lesion
Histological type + T — Total cases
! Without liver metastasis | With liver metstasis
Well and moderately | 20/21 ' 23/90 43/111
differentiated -type
Poorly
solid type [ 2/2 2/2 4/4
medullary type 0/28 0/28
scirrhous type | 0/18 0/18
I 23/23 25/138 47/161
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Bl BEEEABRLTWRWETHEEELLL
7o,

2. Prospective stuby

K BB 17200 T 1T - 7 prospective study T ik LN
B cEEEMR ¥ R o, EEEMRO
Do 1o 5E12661 T » 72 (Table 4), Z DR, KR
DEEBYREOHE CHERER L FRT % stuby
@ sensitivity 1389.5%, specificity (381.0% & 7z -

105(2491)

L7 (Table 5), LN 3 L e X Cc oM CBET
Hote. 4BEOMEIEERRESY MR RET
WL, coWMEALNBETH -, Tofolil
TR AR LN B o BRIk 4B R e
MEEBEEEIR L eh - e (Fig. 4, EHKE

Fig. 4 In culture, COLO 201 established from
cancer with liver metastasis formed basement

7o

3. BAbMfaD 25 — ¥ v F A SRTRE
13EEOKbERY 25 — ¥ v AR TIRTEE

Table 4 Prospective study (1987, 1 ~1990, 3)

5
Liver metastasis and basement membrane ;'§§. b ‘j‘;
production é g
gim o} 'gf‘i”
— &L 8
Li Basement membrane s G
iver in primary cancer
metastasis ———— | Total cases
(+ (=)
(+> 17 | 2 19
=) 29 124 153
46 126 172

membrane, whereas SW 837 did not.

COLO 201

Table 5 Human cell lines

Cell line Origin (primary tumor) Histology

COLO 201 colon well diff. .

Metastases were present in the liver
COLO 320DM sigmoid colon poorly diff.

invasive (muscle, serosal layer)
LoVo colon moderately well diff.

established from a lymph node meta
SW 837 rectum poorly diff.

established from a lymph node meta.
DLD-1 sigmoid colon moderately ~poorly diff.
WiDr rectosigmoid moderately well diff.
RCM-1 rectum well diff
CCK-81 colon papillotubular.

established from a lymph node meta.
C1 colon well diff.

Metastases were present in the lung.
MKN-1 stomach adenosquamous cell carcinoma

established from a lymph node meta.
MKN-7 stomach well diff.

established from a lymph node meta.
MKN-28+6TG stomach well diff.

established from a lymph node meta.
KATO-III stomach poorly diff. (signet ring cell)

| established from a pleural effusion.




106(2492)

oM CIVR YT 2 A, CIV iZkksE
LiciifaeficlBtcd v, BESLIE LN L —BHL
o, ZORER, BELOEMRETXTCLN, CIVE
SWLTRY, EEFEEEEY R T &ML MR
LisWEHERAEET S 2 &, FXEESEEEON
B hEhoBABREEOEEICI A EXNHELL
g s,
% B

B - EBECERONEBRTFRYEATAEE
HRAFTHY, SELEREHORF IR TEL, K
BEEFNHIRBECEEZE S G & B4R
WX ERHLR TS, BIREE L FEBOMRE TR
B2 o0HKN D5, 1 DILHEFE D b O Mg g
BERAVTL VFHCBIREEYRF T2 0TH
DA % 5 1D LN EME T AGTEL b/h&h
BIR~ORBERFAL LI ETHLDOTH B,
ThoWRLIPIBEOREY DT TCV-B 00K+
FTHDH, FLHORTHHES EBEAL VLT
i EE BRI,

BHE LI EER O fibronectin (FN) 2VE#ERE T
BELTWBZ EEHELL, FN OMAEERE
BrBRL TR Y EOBBECERL TV Tk
nEEzl, LHLIhEFTEER L EBOBMRY
BT ARAR+STh T, 2 CHUEEBERS
THB LN OB %17 - 7.

EELYOBRNTRHIEBEETEER LN © retrospec-
tive study W&\~ T LN B FFER & 8y BEES
Do bhfen, Vv HEBLHEEREEE & 28R
Wiedrots, ZOFERE Forster HO#E MR T
550 THote, BBICEIL T Forster HIiXFEFEED
LN BHEFIT8/27(30%) W RRER 2 R, B
Ti219/23 (83%) I ERERB AR5 = &b LN H
KpEIMVEREEEZEC LT VAL, LALESLD
WEIXEFMHR D 225 D, retrospective stuby T
Bototedd, BEHIXIBTEL b LN LA CHEBE
F% F8$ % prospective study 4T - 7.

Study #BEAfAT % Aic LN BBHSA A EAEEE 0 %
DTHBDOIERTHLDIC C IV §efen LN §efs b
FIRRC TV BB A B 5 L 7, Z DR, LN B
fir & CIV B —2 L, LN BHEA 3 BRE D
EEETHBLE2 DALY, ThbbEOAKERIL
LN, CIVB4.TcFNEEXTHA, LN BHEL X
EREMROD 5 EEEMVRE tHseE1LR
o, ¥LBRTLABRLABEOZRIELNL:, §

EEBETBE L FEl

AMALEE 26% 105

BOEERERGARAREch L, FEELEFRS
gﬁf)\oﬁ:w)”).

Prospective study “Cii#itk 3 E&FBFEF T sensi-
tivity 89.5%, specificity 81.0% & RIFHEETH -
7o, BOBBERUEANO I EBBEENTH -1, 20
study 12 & 0 REBVRENSRCHEE T5 2 & a8
oo, BERBEORERBR LKL
FRTETV B,

PRI R EEBEMBEGFER £ 8VG-BGRAH 5
T ERB LM oA ORI K> T\ 5, B
ODEEEI LD S L TELN, EEEERE: YD
I5BVHDEDH, FLTREERBEOHED D
LEVERTHONTH S,

BOXEBNRE 3B bR 50 0%2RAT5 B TH
LT AR 2T o0, BECR =5 -7 v 7
A 3WTEEYH G, COBEEIREOEEE L
Ric b MROMBCREEEE, SENBETV
MR BT X 5, CORBRERMCL EEE
BREEWETRT 5B LB RYELRD 50K TE
BEEFREEY R L i EBr@Rsn bht, UL LN,
CIVIRTRTOBIBRETH -7, ThbbLbEEEK
HRBEIELHAZWLALNRC IVERAWTERE
hOFEHOER YL W BEEBEYHMRTH1 LI
PORREIND EE 2 LRI,

HEBVRBEOHNEBII DL 5K LTREISDT
BAHOD, REREOERIEEEDOTEN LIEE S &
ShEEERSOSBERIRE I TS, FhZ
hoOBRMEMRPEEL TWBZ EbTFHEAT
W5, BEACEEBREMRO L\ BT cREERICRE
BHT20CTH5, L LHEBREERVRO D 55
EBAFRAER, O EREEESBEZIEORHE
EEBWCTRATETCIEBI I AT CREHTE R
WZEERRLTWAE, TinbhbEOEBEDESL,
BOEMENL D EE -Tcid b v IREKDE L
FCRFEBE N, L IIREBEENCESRE
REE SR BESMUBRE TR L AEEBEW R
&<, ¥ITE « hoEE TMESMURBIC E~EE
BRRELNE- 26 THS, ZLTHROZ &K EE
BRO» 5 RBIBRCFESTHDOTHS, DO
EREOXEREYAECHREEREN S E L IR
RBERFTHBI ERRLTOBIELD H, ABET
DHIFHETLRRICH > T BB LB iEmRg s
HEGLEBCIL LARBIR D L0 S ERREY
EEOHBELEINBDOTH S,
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The Basement Membrane of Colonic and Gastric Carcinoma and Liver Metastasis

Ryuichi Kubo, Masanori Kitaoka, Yoshitaka Akabane, Norikazu Machidera, Jinichi Hida,
Akira Tanaka, Katsuhisa Shindo and Masayuki Yasutomi
First Department of Surgery, Kinki University School of Medicine

Colonic and gastric carcinomas were studied by immunohistochemical staining of laminin (LN), a structural
component of the basement membrane. High rates of liver metastasis and recurrence of liver metastasis were found
in cases in which LN activity was noted in the basement membrane of cancer tissue. In addition, sites which
stained positive for type IV collagen (CIV), likewise a component of basement membrane, showed good
correspondence to the pattern obtained for LN, indicating that LN-positive sites corresponded to basement
membrane. Prospective studies on the recurrence of liver metastasis associated with colonic cancer, performed by
LN staining since 1987, indicated that the recurrence of liver metastasis was able to be predicted in a high
proportion of cases. Cell culture studies were additionally performed to investigate why carcinomas with LN-
positive basement membrane have a high rate of liver metastasis. In culture, some carcinomas formed basement
membrane whereas other did not, but all cells elaborated LN and CIV. The foregoing results demonstrated that
some carcinomas of the colon and stomach form basement membrane while others do not. Basement membrane-
producing cancers (BMPC) were found to be associated with a high rate of liver metastasis.

Reprint requests: Ryuichi Kubo First Department of Surgery, Kinki University School of Medicine
377-2 Ohnohigashi, Ohsaka-sayamashi, 589 JAPAN






