Eistablishment of a Liver Metastatic Model of
Gastric Carcinoma with Orthotopic
Transplantation of Small Clusters of Human
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Nude Mice-Specific Detection of Microscopic
Metastatic Lesion of the Liver in Nude Mice by
Polymerase Chain Reaction
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B4 XHEX

BOEBEBCIETATRIBAKTLATVWAA, BBEFLEAVARER, BBV OHSLERMCESX S
L B TFOMTIIESICEERI L THD. PTHX — Ny ABEER 7 /L, BEEEMEDEYFEAYR
Bl i R—Fevo A& L ), BHTERLERRE VLD, LrL, 2- Vo ARBEE%CERDY, BY
BRTHDID, BYIPEEETH-1d, ZERFBME (orthotopic transplantation) IZ X W EAEB EF L AREEID IO
o T &R, AFRIT, SO 1OTHAEEMROT~OBEC L VFEBYHRTHEVS, BEOBARAFER €7 L OF
BARALDTHD. EIDEFARERL, < v 2A0OMEE» 5 e FEFHRYHRVCRHT 2001, & MCERE
7r DNA S CTH 5 B-7 0 € vEETRENY £V 4 5 — €IS (polymerase chain reaction, PCR) #% fi\~ DNA % i§1E
L, ¥¥v7 ey MECTHEE - @7 L, BESENCRT 2F8MNEBRORM YR L. AT AW BEER M R
12, HETEEEMD S Lic KKLS 36 X OBInAMsr Lz KATO-I A LA, ZhiX—-F<vAORTEBEL,
BEREERER LB o e e L, Mfsc LT SX 10N T 2 BEMA ¥ 2 — Fv v A0 BEEMIC, 18G HE&EHCT
ALY, BE& 1BECE EFL2HHL, FEESEMIRAE T L L, Thihh b DNA 2HHL, v VKRS
fte b B aEVEETIEHTS PCR B IBWIBRIGRIT, ¥ v 7 ey MR IAREMBTL T -7, ks, AL
fre o ARAEAVET, BESAGEET TR L. ZORE, 2RBCPRITRTOR ~ Fv vy R0FICRRWEEY
EaEDLh. BEBELEEEOAZE R I, T, Ty FREAMREHC IR L. ARYLHER W KKLS T
12, BREE 2EAUK, KATO-T cizBig 3 BELUBCHE L, BRNAEBRIIThLH 60% XU 100% LK T
Botc. HREEABRZHCIEEEOREY R THEBR TH »7c. —HIF BT 2EBEBMROFELRETS PCR EY
i, MESELBHEE IEE LT CBRE IR, BB ZLHMLTR ), FEBOBEARIC—HL TV, IO
BHEE, AFBHETHBELbI, BERA T VESHABELTEY, ThAEVWFEBRY R LD LELLA
7. ¥7:, PCR &x AW ESMMOBHIER, RV ERE»SEERCEBRLHETH Y, ARMICHET 2 LITO
MNTFEBEOBEATEEE 2 bht. T, REFL, BILFEEOERERCHER O T S ~OH A2
h3.
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human B-globin gene sequence, orthotopic transplantation
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Abbreviations: EDTA, ethylenediamine tetraacetic acid; PCR, polymerase chain reaction; SDS,
sodium-dodecyl-sulfate ; SSC, standard saline citrate ; TE, Tris EDTA
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THEOCIBELEXERL, ERCHEBL R Zs L
WLz, 2HK, RIFEREOBRRIL, ABRNLEBR
HECREEBENRRCB A A TV oy, BEdEER T &
i, BERYRETIEBORHZHEOMRBTHS . BIE
FIed, ThIZKEEELEREFEOORIE>EThicl. =
Rz, BEREETRENERN T2, EEMNSBH - #®
P ThhiZ, REREOCREESLHBEDROHEC VT
FTROFARCKEFATSES. TIT, ZOEFARIGHL,
BOREBM B IUEBROERELPAEL, vt uBENE
Eha /e VEBEFIERL, ZhxHBRMEL, Ky 2
7 — ¥ #ERE (polymerasechain reaction, PCR) i % Tl
AN DNA 8B L, BEEBHERX — V'~ v 2O fFEBA
be MEMROBRE, TbbF# I EREOREYRL D
THRETD.

MRELVHE

[ . RRERICERLEBY

X—F=o 2R3, 588, #o BALB/C (nu/nu) (A A
Fr—NRY A= BER) RZEALL, vy ARBREGHE
% (specific pathogen-free, SPF) Tf& LERICHFEHAL
728,

I. BlaEEmi

ER LB, wThde rEBHBTHES. @RK
FEVATRAABEHECEERE BRIk (L TRE) D
FA BB Lz KKLS” &, N2 BEEREZEDORK Sy L

Fig.1.. The procedure of tumor transplantation. Small
clusters of the tumor were injected into gastric wall of
nude mouse with a 18 gauge needle.

7o KATO-U® 2 A L7, #lgiz, 10% JE@L B m
(GIBCO, Gland Island, USA) 7'V 2 § v & A+ RPMI i
(=7"m, KBR) #EEEEE L, BBy 2EEH®CT, 37C,
5%CO, FETICHBGTHEE L. ZhL0MIT, )y
N EEBEREEIC X 0, 90% LI EDAEMEA R B T L AT L
Thbh, ERCEFEHALK.

Il. BHEEBYROVER

BB 2 v 2 ¢ v in RPMI B2 it CHIFRIE S & /R 8 L
27G &8 2 VT 5X10E (0.5ml) =& 2 D HIc B L
7. BHER2~3BET, BHEETEEOKE XN, BARTH
lem Kigo & 2AT, BEYHEE L. fELESY, B
BLIZEA2AVCCHEIL, 18C s+ BB TE 5 k2 X
DA 2 ER L 7.

V. BESE (K1, 2)

= FNARET T EESERCH lcm DR < b2, B
L7, BEMEEE, BRIEMA~EH L, K 0izigdRific
50 WK (A KD » 72, AAME) CT1ETR/LAYLT
fo. ZFHRDEHEN D, 18G FEEtE AT, LR LTE
WCEBMA A BN (BEGE~EE TR AT T) wiEA
L7z, =o A 1Mz ) 100mg OEEMAXBEL:. —h
i, MR R BB L IcREBICT A L SXIMEHEM T AR TH -
7o, BEMA AR, EHHOR AL, S OEEORE A ¢
Tedil, Zhz 50 BIATRA L. BEEEA~REL, I
BT EM Y 30 #ATREL, BIELL. i, ==
DR EMRIL, FIRITHO LB E L.

V. FEBEOKRE

BELT, 1@H%k, 28ME, 3EM%, 48M%c<y
AEBEBL, BbUIC AR L, BHELEEEOE~D4
EEARBMLCHEREYHE L. B I0HORBE o
ik, $#IC1T5 PCR #1121 %5 DNA ORI OEEW A RET 2
eIz, 1EFOBTFRI IR EOHMHBELTH L.
HUKCBERLUNZHL, —80C THEME L. ok, BFiZ
ThEnOBEMIC & ZEM 4~ 5 L2 T 72, iz,
BICEE LER L& ORICEMY S5 X 5 7sfiliz, Fo0
BEERBEOTENE LR L Z L0 b, BHONSH L L
fliie o, BREOFEB ORI, BFRYE (T4 cH2s
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Fig.2. Schema of the transplantation. (A) Injection into
gastric wall (anterior wall) by countertraction with handling
suture. (B) Injection into submucosal layer to subserosal
layer of the stomach.
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EVCORIRD L LI, KETARFRLTN2DTHS.

V. REERI RS

DNA B E RO X — F=v AT, FHEAREWES Y
$7-7-. DNA shit A &AM, BELT, 1@EME, 2:8H
%, 3BEE, 4BEEOE R X OFEELHH L, 10% &
<) VI TCTRBEER, ~~rFv Vv =F v (hemato-
xylin and eosine, H. E) %7~ 7. BT, BHEEBEDR
HRk, REWE, RERELRLOBHOBELHRI L.
7o, T, EBEOK, REER, REVE, BB
PEE L. £k, &FE, ThEhoBEMT o & &R
QUL DT o 7.

VI. DNA O#tAE

LB B XU T h T h 4ml, 8ml o #H P8 %
[(0IM b+ Voo, 0.2M v~ o, 0.0IM =F L V27 3
v EEEE — - b YV v A (ethylenediaminetetraacetic acid,
EDTA), 0.3M Tris-HC1 pH 8.0] % inx, MRS THIFL
fo. MIBMBE L, 250pl D 10% FF v LRiE MY oA
(sodium dodecyl sulfate, SDS) & fnx, ## L 65C DERMY
T304 BIINE L7z, ¥, 600l o> 8M EEERT- b U v Ak Nx
B, 605 EIk&4, 4T, 11,000rpm 1T %4> T20 5 &0
L, KB ER L. 78 =h4 s dml 20z 8B,
3,000rpm W23\ T 1040 ka0 L, DNA il Lz, KEX 9
L, 7wwkias dml, Tris EDTA (TE) & # (10mM
Tris-HC1 pH 7.4, 0.1lmM EDTA pH 8.0) f2f17 = / — /v 4ml
BNz @4, 3,000rpm I T155ME L L, DNA & HH L
fo. X, 7 e aka dml THE Uc#k, 2B L RKEIC
8ml = & 7 — A%k, 3,000rpm =T 154 fEhE G L DNA ©
B A B, T WY Sml D 80% =&/ — AT, W
FaXgigic, 2ml © TE EHCEE L. DNA BK
YRR 2 LT — €A (Sigma, St. Louis, USA) 100zg % i
%, 37C, 0HMRGERH, M B+ Vv s 2004 %
iz, TE EF&EM7 =/ - —27aefkiba (1:1) 2ml i
T 11[al (3,000rpm, 15%4)), Z = msksba 2ml 2T 1 [H (3,000

A
a:HupB —1:5-AGAGCCATCTATTGCTTACA-3
b:HupB — 8:5-TATGACATGAACTTAACCAT-3
c:Hupf— 2:5-ACACAACTGTGTTCACTAGC-3
B
ATG.
a c 1 Intron 1 b
~<a- 576bp — -

Fig. 3. Oligonucleotide primers and probe for polymerase
chain reaction (PCR) amplification and their locations in
the human B-globin gene. (A) Sequences of oligonucleoti-
de primers and probe used in PCR. (a) The primer Hug-1
is complimentary to the (—)-strand. (b) The primer HuB-8
is complimentary to the (4)-strand. (c) HuB-2 was used
as the probe to detect the amplified DNA fragment. (B)
Location of the oligonucleotides. The amplified segment
is 576 bp with Hu 8-1 and Hu 8-8. The downward-pointing
arrow indicates the J-globin initiation codon and filled
boxes indicate the B-globin encoding region.

rpm, 1047) it 2T -7, PELAKEIZ 5Sml =% /-0
iz, 3,000rpm W TISHHEEOL =2/ — B EIT 2.
DNA 1L, 80% =%/ — )\ 2ml CH& L, WTER I,
TE B S L7,

VI. $5% DNA 05l

TE @B L1z DNA 12, 260nm 123513 2 W6 % 3l
£ LT DNA BE xRk (10. D.=50pg/ml), FEHEHK L H
VT 100pg/ml W HRB L. X5z, 100pg/mi @ KKLS O
D DNA % 100pg/ml DFEHE R — <o ADFF DNA &K
L, KKLS #ifla DA 104 10, 1, 107, 107% 107° pg/ml DB
MEF AR AR L.

Vi. 754R—&LT7TA—TRAFYITRYI LAF FOEK

PCR &IC X 2B RAEETFRIIOBIECH VLT 74 7 —
F LU PCR HIE -7 v € VI{ETEII2BRTDH I n—T &
LT, &b Brr e EEFES L O Hup-1~11 ¥ TD20i
HEHn b s IEEDOA ) IR 7 LA F FaBLE. Zhb

A KKLS DNA (ug)

@D

]
=]
P R = |
1 101010%0%0°

Radioactivity (AU/mm?)

-log,,DNA(pg)

Fig.4. PCR products from the genomic DNA of KKLS
cells. (A) Southern analysis of PCR amplification products
from serial dilutions of KKLS genomic DNA in the mouse
liver DNA. The amplified segment by PCR is 576bp.
The PCR products amplified with a primers, Hu -1 and
Hu 3-8 could be detected at the concentration of 1 ug,
107" pg, 107 pg, 107° ug, 107" ug and 107° ug of KKLS
DNA. But the PCR product could not be detected at only
mouse DNA. (B) Plot of the radioactivities of the PCR
products from the dilutions of KKLS against KKLS
concentration. Radioactivity was described in arbitary
units (AU) per mm?
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1EEDA Y TR 7 LA+ FIbh, et BrrevEETEE
ROCHRETADICEY LT 514~ —RT - REBELLLE
%, ST AHEIE IS HuB-l BLU 8 DAL SIEN,
BAEYTHAZEXHH L, ZhrESHagE o
BDOFTS5A T =7 L LTRIRLI (K 3). ek, ThbD
F ) FR7 LAF Nk DNA G548 PCR 2 1 + (Applied
Biosystem, CA, USA) o X h B L.

Vi. PCR RIS

FHELL 7o 8 DNA lpg Wi L PCR FISAE@# (10mM
Tris-HCI pH 8.3, 5S0mM ¥E{b= 7% v v &), FAFv VKR 2
vAF FREW [(FA+>v 75/ v =1 VB (deoxyadenosi-
ne 5-triphosphate, dATP), A v 7/ 7 =v =10 v
(deoxyguanosine 5'-triphosphate, dGTP), FAF v vF o v =
Y vE# (deoxycytidine 5-triphosphate, dCTP), ¥4 F v 5 1 &
v =) v B (deoxythymidine 5-triphosphate, dTTP) %
200uM], Taq DNA K ) # 5 — 4 (Perkin-Elmer Cetus,
Norwalk, CT, USA) 2. 5547, (+) B L (-)HT 71 = —
£ 1uM E Iz, BEEEKC L V4R 1000 B LK. i1
Bz 3 ARG OEFE L <o, 100 DI RF A1
(Sigma) #EB L7-. BGIci: DNA Thermal Cycler (Perkin
Elmer Cetus) {8/ L, #& %% 94C, 1 4#, 7=—-v v~
% 55T, 24T, DNA O#E® 72C, 145HELLIhx 1 v
A7nE LB A ZNVRDE L. RIGRTH®, LBOI x5
NFANEREL, Zrakis 100 2MEHL, LB

Fig.5. Macroscopic findings of transplanted gastric tumor
and liver metastasis at three weeks after transplantation
of KKLS tumor. A pointing arrow indicates metastatic
nodules.

HIE#D DNA Bikx 8.

X. #ig&hiz DNA O

HiEH O DNA ¥ 10ud © 3M EffR+ + U » 4 (pH
52) BX U 300p O=% 7 —N%EM%, 15000rpm & T204 R
# O L DNA 233 €7, DNA X, 80% =% . — 1 3004
CCHE L, BMEZRL, 006% Y2 a v 2/ —AF
N—, 0068 FL VT —ABINET% /) tr—i%s
T TE RBEIH Sul WHERE Lo, £3BH2, 05ug/ml=F 2w 4
7 e 7 FPeFARKEGE R (4mM Tris, 2mM g+ + V) &
4, 0.1lmM EDTA, pH 72) #FH\, EEE 100V KB\ T
15% 7H e - A Y VBERKB T -7, kBEIF v 72
FPECE U TEERYT-7c. Ticbb, kBRTHOY LT
N VMR (05M KER(E + U Y 4, 15M E{EF Y v
4) KR LISHBRIC TP < h LIEH L DNA 2EHR 2
7o, BRI (M HE{ks bV ¥ 4, 0.5M Tris-HCI, pH 7.2) I
BRLIBSHERRIC T - WiRH L. FMERFL 2EERHE
Lict#, DNA i+ 4 »m v 2 7 v 7 4 0% — Hybond-N
(Amersham, Greenwhich, CT, USA) iz 20xSSC (3M ﬂﬁfb#
FY YA, 05M 2=Vt b Y v a) BHVCTEREELRE., 74
BYAVT LT 4R — 12100 SR 2TV, DNA
T 4N E—ZEEL. F4 A E=E ATVELE—V g
VKR [6 X standard saline citrate, SSC (0.9M b+ + V) ¥
A, 009M 7 =@+ + VY % &), Denhardt ¥ (0.1% £V v
=—ne) Fv, 01% vyvmE7Ar7 v, 01% 7 4 32—

Fig. 8. Macroscopic findings of transplanted gastric tumor
and liver metastasis at three weeks after transplantion of
KATO-II tumor. Pointing arrows indicate metastatic
nodules.
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L 400), 10% Bafg 5+ A + 5 v, 0.1%SDS 8 X U 0.1mg/ml +
s 57 DNAT 1 43C BRAKEIC ST LIFEOD A~ 7 ) 21
YA e VBT, PCR IR B-7' = e VESIZHEH T2 S
a—7%+ 17T HuB-2 2B\ (R 2). 7= —7 DNA 13pmol
wid U [72P] ATP 50u Ci (Amersham), ) X2 b+ ¥ &
+ — € 4EEWE (50mM Tris-HCI pH 7.6, 10mM #{k~ 7 % v ¥
A BmM UFA R LA b=, 00mM AL O UB LY
0.1mM EDTA pH 8.0), 1084z T4 &> — & (W&, ") K
IURBIEE AR e 20p &L 3TC 123\ TAS S I RUG
X THIERE T 7. FOK, 01% (v/V)°P Eii7 e -7
%, 43C IRVTIBRMA A 7V 81 €4 ¥ 3 VLT -
Fo. "M TVEA L - g VERTIZT 4 M Z =12 2XSSC B &
T 0.1%SDS &t T 45°C, 150 Ho%kEE 2ETV,
BT 0.1 XSSC % LU 0.1%SDS HaitrEwf T 45C, 14
BOEEYT-7c. EEHEBXHE 7 4 v 4 (Kodak, New York,
USA) # VTR T12~18RM DA% Tofod — F F oA
75T 4 =T ET, S A1 2T F54%— (BEL
Toan, BE) LD BETEERRE L. EEBH D O
B OEER, UTOoWfiot. EHEX—-F<vADF
7o\ LF DNA TEEAR L7 KKLS #fifao DNA 2HC,
% PCR RIGT L ICHRERAERL (K4), REMICHET VT
—logi DNA (ug) 725 DNA (pg) &R, LTFOARIES

B

Fig. 7. Microphotograph of the stomach and the liver at
three weeks after transplantation of KKLS tumor into
nude mice. (A) The transplanted tumor grows expansively
and tumor cells invaded into submucosal layer of the nude
mouse stomach. (B) Liver metastatic nodule grows

expansively with capsule. [hematoxylin eosine (H.E.) stain
X 40]

THEI L.

Mz b OFEEMAS =8/ H7c D D DNA BE (ue)X
4 DNA lug 72 b D&EBED DNA & (pg/ue)
M L {@a7- b ® DNA & (6pg/cell)

X. [B28H7Y OFHESMIBORERHTE ORET

FEMC BT AR D D OFEEEMREYEL L, B
B s/ 7w rey b L, BEORFMMEIFRLL, F1,
IhIbRODONIRERESY, BEEEMERE LTEBL
7.

XI. #EEtIEx

T & T, ThEhO~ v 2B 5RO OER
MEEr RSO D FHLEERZE [n=5 (KKLS), n=4
(KATO-)] %, FORMIICKIT 5 EHEEMaikE L.

R b}
. BEHOER
KKLS, KATO-Il & HizBiE Liceflo<y 2k, §
~DEFDEZEDIZ DN, BHERIEIL 100% TH-7. T
NOBELIEEDOREYTL (5, K6), WhPhHET
BEEOREY AL TV, BREEEL, #@%ES T LICR
HicHAL, BHES2~3BE TR, BEE~OBELIIARY

B

Fig.8. Microphotograph of the stomach and the liver at
threeweeks after transplantation of KATO-1 tumor into
nude mice. (A) The transplanted tumor grew expansively
and tumor cells invaded into submucosal layer of the nude
mouse stomach. (B) Liver metastatic nodule grew
invasively without foaming capsule. (H.E. stain x40)
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T

Signal of PCR product e e ol B ol o + H H 4+ +
Gastric tumor -~ + 4+ 4+ 4+ + 4+ 4+ 4+ + +#H# H# # Y WO W %
Weeks after transplantation iweek 2weeks 4weeks

Liver

576bp—
Signal of PCR product +HFHH At A W W W
Metastatic nodule oo — — o o o -

Fig. 9. Detection of gastric tumor and liver metastasis following transplantion of KKLS tumor into gastric wall. Lanes
represent human B-globin gene sequence (576bp) obtained from each mouse and the same lane in stomach and liver derives
from the same mouse. The transplanted gastric tumor has been growing macroscopicaly and PCR product has been also
increasing week by week. The liver metastasis was observed out from two weeks after transplantation. But PCR products ,
were detected one week after transplantation and have been increased week by week. Signal of PCR product : -+, a little

amount ; —, moderate amount; —, massive ammount. Gastric tumor: +, tumor size<10 mm; —, 10 mm=tumor size<20
mm ; —, tumor size220 mm. Metastatic nodule: —, no nodule; +, <five nodules; —, =five nodules.

Weeks after transplantation tweek 2weeks 3weeks

Stomach
576bp~ .
Signal of PCR product +++-+. + 4+ + + H W oH
Gastric tumor + + 4 4+ +4+++ H W # # oW |
'
Weeks after transplantation tweek 2weeks 3weeks 4weeks
Liver
, 576bp-
Signal of PCR product -+ ++ + A + ~l'l-+- * W -H"H‘
Metastatic nodule e - . - """‘""" & '“‘*'*"*” #

Fig. 10. Detection of gastric tumor and liver metastasis following transplantation of KATO-M tumor into gastric wall. Lanes
represent human B-globin gene sequence (576bp) obtained from each mouse and the same line in stomach and liver derives
from the same mouse. The transplanted gastric tumor has been growing maroscopically and PCR products have been also
increasing week by week. The liver metastasis was found out from three weeks after transplantation. But PCR products was
detected one week after transplantation and has been increased week by week. Signal of PCR product: +, a little amount ;
—, moderate amount; —, massive amount. Gastric tumor: -+, tumor size<10 mm; —, 10 mm=tumor size<20 mm; —,
tumor size220 mm. Metastatic nodule : —, no nodule; -+, <five nodules; —, =five nodules.
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BTH - T, FHUBETIHRBEZEHOREL 2> Tuic, B
L, ZhR X W EBOBE~DRECEEEBEADOREL 2>
TLDLDIFABNEh T, T, BEENBEYEEALE
DR L is > TV Bl E, MEF~NOREYEDD LD
LESRIh T, BEAEDTY AL, BIEHKSEWVWLERE
BETEREORMELLVFET Lz, L - T, SEORE
iz, BiE® GBEBEETCE L.

—F, FEBIZ, BEKIBETIZALR, > H,
KKLS Tiz 2 BH»5, KATO-T Tk 3@AASHBELR:.
AR 4 3B THRRMEBRITZ KKLS T 60%, KATO- T
100% ERCFEEIRED LA (K5, K6).

I. RERAEG SRR

BHE% 2EE OB UREARENCRE LcE A,
BHELCEENE, BEBENrLERETRCEEL TV,
7o, BE#IEBE TR, WThOERLEERCREL, KK
CHEHETA LB ATER LT e, HIRRE
PUTHOERE ABRTH -7 (K T-A, K 8-A).

—FFEEET, BER4IBEOBITRI LIZEZ S,
KKLS TRIEBEBRCHEL R, BELAEBILLA
BEMEETLTR), BERELOHERZORI. Fiz,
KATO-I TXABCHELBE LERECRTL T, &
iz, FEBEOREHICELTE, WTFhoEE L LD
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Fig. 11. Growth curve of KKLS cells (A) and KATO-1I cells
(B) in the stomach and the liver of nude mice from one
week to four weeks after transplantation. Both tumor in
the stomach and liver grew exponentially. Each point
represents the meanztstandard deviation [n=5 (KKLS),
n=4 (KATO-M)]. O, stomach; @, liver.

ez b hith -7 (B 7-B, 8-B).

0. PCR XlC L2 EEMIBO®KRE

%~ K= 2D DNA % A CEERRT Lz KKLS Ml
D DNA #F7 v 7L — 1 & LT, PCR BETHIE LR, 576
KD DNA B EHE—D Y FE LTHRIETE, PCRED
RELLTL 10 ug ¥ THRBATRETH . Fhe, =0 R
DFF DNA OAh% 7 v 7 L— b & Lica, DNA BT B
Ehiehote (B 4-A), Lich-T, HEE, BRELLIEE
BHEFETHHZ EBRRENT.

T, EEREEREACHE LB X 055 DNA
PHIHL, BROHETe F g7 e ¥ vBEFESITIEbb
rEEMROBRE YT, TOoKR, ETix, KKLS,
KATO-T & etk 13 8EH 5 PCR EMARHEIATE
D, TihbARKE X OEEENCHERE L B0 ~DE
BN, coBHFERTLREN. i, BEE IEBRBT
DEEMBK O T KKLS T 68%x10° @, KATO- T
6.2X10° A TREMICL~EML T, 5Kk, BEH#OK
eIz 3175 PCR EYo&sichbERMAKIZ, ThFh
D=y ATHEULTE D, Fi, BEMRRTEYEY JLK
BIMEAEY 2 E > T, Zhik, BEFEOH M2 RTK
Beho, iofiintEms, ARMCE-FER LEEBEED
BMUARETERLE—HTH30ThHo7o (K9 LB, K10-£
B).

—F, BT, BE# LEE»S, AEEL LRFLL<Y
A4z PCR Erkidhic. ok, BEZ2BAUE
ZEWTh, WEEEL D PCR Egrefic&iiIni. B
BRI EITA PCR BT b bESMAEIL, B
DHHERLD, ThTho~ vy ATHEVBED LR, 2
L, AR HFEBAZd bhizflic PCR ESH% K &
h, ¥, BESOBEERITAABRNCITEBESOKE,
PCR E# o0& L ORICIIHEENAD bR, Lo L, BB
B AEms b s W, +7ckh KKLS TirB s 1 8
H, KATO-I Tz 2 BHURTTCY, BBEREMROFLL R
4 PCR E#r i Ihic. 20X b bBEE 1
WEH BT 2 EBREEMAKO ¥, KKLS € 7.2x10°H,
KATO-l T48XI0PHTH »72. EHIT, T h BT R
L ER O WHRRD SR, 20X 57T PCR
BRI &R, i, WREEO PCR EHOETYH, WIRY
HIFEBABER ERSH & ERic W FINED bt ZORK
BHEEOLBCKT S PCR EHo g, RRNFEE O
HEL PCR EHOKIICHENED bR, RN ELE
BEFLAE A, FE PCR EMTHAYIES 2 & CHBIMER
BRL, BENCTFERRORTRE L —H L1 (K 9- T,
X 10-FE).

V. EBRH-YOoFYESMEIEEOHES

BHEEOEHECRT2& <V ADE B L OFOEEMRK
RD, FOREEOHB YR LLL A, BEREKCHE
mLTwiz (). Zh s h RSSO EBOREEE Y RT
BB neEEE, 8Tk KKLS T#128, KATO-I TH15
B, —HFFTi, KKLS TH10H, KATO-I THWISHTH -
Tz

% =
19734F 1 Fidler® iz X b, =7 X Bl6 2 5 7 — = bifligsE
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WENT TR —FILD, GEBEASBINTLUSE, Bro
RBROLTIe ¢ FEKED» b5 OBEBEN DI R,
BHEM»LOBMBThRTER., ZhETIE, 292055
WAL R TR TH - fott, Bl Tk FiEEEWN
BRABRACTOR TS, TORE, BOBEBCE+ 244
R, X, BEBMRO YY), £L2hd s B ES
P, BB SV THE L DBERT IR T
. Lhl, ZhHOEREDLIE, BB VWS EREOI B
B 288 % E L2 TWBICRER . 2% h, EBIS
MRS DR FEHH S OBEFICIAE h EBE~DERE - HEKCE 2
RRNCRARTH 2D, EHEEOSH L0 LTED 2T
R bice. ZOFERT, BYEEEF L 0BT, @4
DEBE BT ARBER LB LTHHEHATH D, *7oEEEN
CRELTETHHI LD, EBELEHENATLLEEbA
5.
BEFTEREIN TV AERBEFT AL LT, ~v R, &
R, BIVM L E R A LORBBMR, FTLR—F=w
AREOURELE, FHERATVWAELOD 1 DTHEY, x—
U ARBEBEMRO SN  BEEVISEREY TOEE R
FT2L0bhTBH™, Z0BR»bL, EREFLE LT
X, BEREOBMIRRINLILDOLLT, BEFOBYTH
D, BRFEE»SEI Lice MEMMEAVAZ ERTRE L
WOIRRADE. BEIBEBEFALLT, R—FevArE
WULEEAD 1222 212h5. LnLidd, X— F<v 2
REBBHEC L VEEENEE T80, EBURIBRTHS &
WORERDDIDERETLE LTOENAEETH -1,
EEE e MEMROBEIL, ThE TETAOBEALET, =
DHETRIKBOA LB LAGEBIZED bR h -
N AR CHER LD BEMaL, XTBECSESS
EETAHH, BHEERIBADOhish k. Zhicw L,
Fidler D5 # L, BB 4 U2 BEBHET - - &
PRORL, BBEBREERTAZ LT, BEBTFLOBY
BRELIID?, B WIHMRCEETFEAT AR SO
oW, FAlYAGCTHEET bbb — Fe v 20 B2 T
SRBO X EZFNRANMTORTERDY, BoiclfE+
thbEEBEFTVEEBLACRELE . 2T, & M E
MlbTOBEIEYTRTAZLIC L, RETIES niE
ol L S TeEBVEBRRY RTEFARBEIRS LS5
TRofs, FEHERETRLMEL LAERERBRO 1 9T
HEFEBEREY R, BFEBEFANBEINERER
Al Thid, BECBEERRYBELFEBYRI T
EROFER=FALTH -4, Lal, Z0OZFALTHER
BROBFDA S v 7T HEHMROEIEL & Ol - Mm%
HADRAL WS IBRAEMNTE D, AMOBRTOFE
BEFLLIZOWEG, ZOEBRMEB TS AR D BB L
DB, FHEDOEB=F AL THLHAMBEK L 5 ERER <
FATHEH. Zhil, Ewing® OBEl2 0k EFAER RS
(anatomical-mechanical theory) % X O Paget™ o - 8 {K 35
(seed and soil theory) B L-RAFABE T/ tb b e Bk
DRFEEN & R LA BEEBET 55 @, BB
RarBHE T, Bt e, KBBMay Kipacic
E)THY, CARINVEBRCEBYE LIRS ZLCEY L
A0 e bRl (seed) & LT O BB D RIRC
Mz, £ (soil) & LCOBHEIAORRC, MEEEles

ﬁ@ﬁ%mﬁokaﬁé?éW$K%%%%mé%é52?&
LEREEALN BB AR RN LTEARR, 58 0RF
BECLI2BEBE S ANBERINLDOTES

TIT, SEEFEEZL, ChHOFEYBERCL, FEBO=
FURERT B, Bioe FNESLBE LTS YRT 2
DL L. SEDOHER, v AOE~NEEMAE
BL, Vot ABKERYESE Sl FEBYE- T40
THH. BEBETD LGS ZLBLTIE, BB 280+
KhLBLOLDORENEBIC A1 IBEELRTFEEL S
ho. BERNICABEES, RFORE2NERL CE TR
BUREE RiET 500 WBERTAEELG L B
LTuBEWS 8, DAL EbhT WD 2 & Thopw,
SRIZINAT, REEEIATOAMEN~ + U v 7 250
RBLUTOEERFORAL, SKBBLRITL TIN5
£ixbhd. RE, chHORES, AFBEL K TRECE
BHHEBREZTRTE L™, i, BETABECL -8
BBl ET2BRORR/ EHI N, TORBEB LMY IR
5BZEERLTAH. EL, ThETRTbIEE~OBE
2, BEREEMRY BBCEATS LS HERERTHD,
ZOFETRRGECFEBIL 20% BB HE DREIRE <
oI REEZ DFEREE LRI, TAOEENE
O BBELECCLL, BEERTRASESHEL L L
T, CheBBCEATAZ LR, AL W2 &4
18G ESH# BB TEDIREIDOEERTH Y, FEBLAL
RV ENDFRE CERMRED B EICKHEL LMy &
LB LN, FREX DL LEERTHDEEL LR
. Fl, THCHEELT, FERBFATEVWREORSh A
EDBCH FNY VR b OMBEERFOMS L RB I A
7. ZThbORTHRENCEVT, BES TS L AER
hicbDEEZOLND. BB IOBEFEDR, BE~OEED
EERCEND L LA CEBEORE S RIFAOELDTH -
oo LR, EROBBEEMBLYBETIEB TS LIk
N, L DB FEEAER SR, REE LEBR TV
EHic, BEECHEATDE WS FEEE G &2, HE» S
RELRHICRETS &0 5 BEAROETBRICE 0T
B0, BETBRBCRETAHE RETHRB L, BEOR
FBEBEVC) ATOEREBENELEL SR,
SHAV:BEEEMEIZ, ¢ 9B THD KKLS B
ST KATO-M T&%. KKLS 11, #5C#lsr LMk cs
B, BER, BEDCY VAHEBRIOFESR ., Lx
bREFHEESIEFCEL , BRH S BEREEDBEEMNTH -
7o MEAENT, ROLABETHD, X—FevABHEICLD
WRFHE(LE R E e o7, —H 0 KATO-T 12, BBl
EBECORKRS HET SRl T, EAEIEEWE
THo". WTFhOBEBHRLENEAERCE L L
2bha. ¥z, BIEoORES, £MRE (0T BB & W
bhTwa), BE, A2F L3 heFETH 0TI
IERPY Al

SEOBRE T, BEREEBBEOHCHE - TE LLF~DE
EBHOBRELIIFIIRCTE D, FH-HEBRESIIRECE
HTBH0LB -k, FEBACEET DR LR, =
NoMITHEEBE2 TR TATMEE LS. FROGEREF L
<, FOBBRMCET 2RI T TV 52, AEFAT
3, REAMENC, BERScEsmeiBREShitr -
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7z,
%@.:D%?N%E%LT.H®@¢E@%@&E%Wﬁ
R, REEBEOMMEE, ARNREBRBICRER
YEWRRC X DO TThbh Tk, ARMCERL L
WBNSEBEICE LTI, bBHARTETH . L
b, BREHEL LTHET A, 2V CLEENT, &
B bER T kot ThamBTaike LT, HE
BUOVY, BINE, HBVRF - Fvy ARAGLERET
<, EBEOHE OERNLREE L L THTEDFHOFE
ZIEAL, BRBREAESCRT 2 e r EBMRCE LIRS
DNA EFln4EEEy PCR &2 HAVWTHEL, thbD
RIEE A BT A2 LIk b, b FPADEBEY EEIIC
BHTAHEEEE LR,

&, ZEOR - VvV AFBIEBEF VLB Th,
otEYAVCTIFEBEOREHZRAR . B0 L,
FEBEMY R - Py AOBRBEL, BEK1EBHE,
BEE, 3EMAE, 4BHBER-YAOERIUHEHEEL,
FhERDS DNA *HH Lz, #iH L7z DNA %, b b ics
Ryl DNA EEFE LTEHEMV: -7 7 € VIB{EFRI™
(576bp) TR THF 54 = —RIVOTr—<%FH\, PCR KK
I AUERN DNA BiEL ¥ v T o FEDIC L BHIEe b
DNA Wif 0BT 2Ty, EBEEMROERLEAAT.
2, WBEGOESRNDL, BBELTHRE LR, WL
FTRTOFRRNT, PCR L WIE I hize KD
B-7m ¢ VBETRH (576bp) MEH Bk, T OHRHTERSD
kOB D OFHEEMEREY, BEiE > T L ERE
B Em LT, Zhid, BEORBTRBIC—HTHLD
<%0, Collins™ = Spratt® D\~ 5, BFITFORBREICH
WRETHEVIFMOEELRTRRTH -, BAEREHE
ErkoprEe, BEERECERE -2 - OHBNLOREETS
7, BB OB S RDISEOKRIL, EROBEIC
IOEPLIEbDEELZLNRD. HEL, EHICRS~Y
ATCEEORERBLEA LI VWO BBEALBRLY, RO
BEL-EERRETH), BREBELTNTO Y ATIRE
H—Thrrethb, A—D<y ATOEHORET AR L 1TIT
e LThELITLRVWEELZDND. EE, SR THRI
hn PCR BRI, TXTO~YY ATAPLTED, =
hiBERE B BERERRoMROE—Ee, BETFROME
~HAFTLOTHD, Zhbd ERFREYIHTHLOLE
xbhic.

T BCCHRE LR, KKLS Ttk 2 88 T,
KATO-II i 388 T TARMCHERBZHE Lics,
AEELL, FALUAO I BEL LT CREINEBEOFEY
B4 5 PCR Egiit &hic. T, SEOKEHEEYH
WhiE, FFEBESHBMCRERTE DN, BNHFERE
DHEEYHRTHZENTHTHAIZEELERTHHOELT
EEEhk. 0K, GRESHREOBEEL R THAZ L
b, FEBEY I VERCEERMNIKKRE T2 Z L 3T
Hotc., El, BOBOTEL, FHEICRT 5 PHERED
HEAMYEE LA, H v ABTESDENHB LD
D, BERE > T LR, BRERNENERL, Th
LEREBORTEBIC KT HIERTHo. HL, Btk
bhick 5w, £ s PCR EHOBIGTOELAED
Bhd, s o xnRn bR, ThERBMTIch BT

oY

R A EBMoEECEERICE < v ARTHESSD
febrEr bR, e, MRDTEL, BBEEELFCE
BEOEMODD L 5 BIIRGTWAZ L, HEsHHoBR
MAFTHMLCBI LD, BHEELEEEVSFEERCRHY
ChhhbbT, B Xhiz PCR EMi, BEx»bmfTHis
BLFCAS LrESHRICHER T b0 EE L bR, B/
EREORMCE, REAGENHETEIBDOTLRARD
h, PCREX AW 2 OFERBEC bERECLER, L)
LEBNIETH I ERKCRVWEFRILBEHETH S LBbh
7z
SHOZDEFAQEHE LT, BBEyRgE Liclt
2EEORBEBNBT SIS, BEL, {L¥ERENTHLIRS
BEHA IS X, BREEO X £ 8 B o{be R BT
L, FOHBEHERTS>LOTHS. ¥, BERABEMVK
FOBHEDOTFHYT Y Z L AERKECEELXDRD. F
ey, - FevARBHELEREN, BEk, BEE,
LB EE e & DI A 4T 5 RAMIL SR OO0 FEDEF L b
HHBEHBELAD I TS, EEFARIBATHE, B
wEMIC PCR B AV, BBEORIILTS> 2L L -T,
FRINZEZ DB THAINEBELTUTE 2D TR LA
EExBR. WFhAERANDT 4 —FAy 20 AIRTES
LDEEZTWD,

# Eo

X — V= ADFERNK, ¢ EEMITHSH KKLS B &
O KATO-II TER L cEBMA 2IEA - BHEL, BEOBA
FEgEF AR fER L. 2, ZOEFARGHAL, BN
EBEAYRET ARSI, v AOEM: b e F EEMRY &
W 5hks LT MCERNDICEEFREIITHS B
VBETFELF (576bp) & PCR BETHEL, ¥ v 7 ry ME
THIE - BT L.

1. KKLS g% 28810, KATO-I Tz 38
B2 SARG T FEE N HBL L

2. HiEB®&ix, KKLS Tk 60%, KATO-II <ix 100% T
Hoto.

3. JEEEM O, BBAESIAEEL L, BEED
RERRL, EBYEVTL. ¥, RERBIIBETH-
fo. —, HEBE, MEEL LEEYEL, BRECRESE
LT, g7, BEBSMCEHN e l3ddbhisr -
fo.

4. v bEEMEY PCRERIUFYF v I ry FETEH
Li#E R, HERBEARBHCED ShZ LN, BERY
THet 3 PCR EMr&H&ht., ChilBEHIBBLG)S
EHCBEHOBENSHRIHIA, LrbFEBROEE AR
—HTAHIEAYE S I LRI L T

bR S, SEER LIzt F v ERICHFEE 2R
TER-EHBARFEREF LI 5Bt E2 LN, F
fo, R LG RIcHSEOEBREORHER, B EBEERNE
THZEATRETH D, SHEBICH 22 ERNRBICICH
IhaZ ENPRFIND.

# 22

ez oedich, HRELHEEEED ¥ LABMERERSE
CEELBHBERELET. i, KPEEOMESYIEE LeR
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Establishment of a Liver Metastatic Model of Gastric Carcinoma with Orthotopic Transplantation of Small
Clusters of Human Gastric Carcinoma Cells into the Gastric Wall of Nude Mice-Specific Detection of Microscopic
Metastatic Lesion of the Liver in Nude Mice by Polymerase Chain Reaction Michio Watanabe, Department of
Surgery, Cancer Research Institute, School of Medicine, Kanazawa University, Kanazawa 920—J. Juzen Med Soc., 103,
357—368 (1994)

Key words nude mice, liver metastasis of gastric carcinoma, orthotoic transplantation, human g -globin gene,
polymerase chain reaction

Abstract

In many studies of cancer metastasis, development of a metastatic model might prove more significant in furthering
knowledge of a multistep process of the metastasis. The metastatic model using nude mice is better than other metastatic
models because the biological behavior of the tumor is maintained after transplantation. Although in spite of the observed
fact that the development of a metastatic model using nude mice was difficult because of its good tumorigenicity but poor
metastatic potential, it has been recentlly reported that a highly metastatic model had been established by orthotopic
transplantation. In this study, a liver metastatic model was established by the orthotopic transplantation of human gastric
carcinomas, KKLS or KATO-II, into nude mice. And a human specific J -globin-related sequence (576bp) in the DNA
extracted from the nude mice's liver was amplified by polymerase chain reaction (PCR) and detected by Southern blot
method to detect metastasized human carcinoma cells. The small clusters of gastri¢ carcinomas produced from these tumors
grew in subcutis, transplanted into the gastric wall with an 18 guage needle. The small clusters were equivalent to 5X 10°
cells in single cells. The stomach and the liver were dissected every week, and the DNA was extracted from each organ
using the rapid DNA preparation method and a human j -globin-related sequence in the DNA was detected. In each group,
four to five mice a week were studied up to four weeks after transplantation,

In another study dissected organs were investigated histopathologically. The transplanted tumor was macro-and
microscopically tumorigenic in the stomach of all mice. Liver metastasis was observed from two weeks after transplantation
in KKLS and from three weeks in KATO-II. The rate of liver metastasis was finally 60% in KKLS and 100% in KATO-1I.
Histopathologically, the focus of liver metastasis was grew extensively grew with a capsule. The PCR-amplified fragments
in the liver were already detected in the first week, increasing week by week, and there was a corelation between the
increasing process of PCR products and the growth of liver metastasis. It was suggested that this orthotopic transplantation
using small clusters resulted in producing a highly metastatic model. This tumor detection technique, which is specific and
quantitative, can contribute significantly to precise detection of micoroscopic metastasis. This model and detection technique
may be useful for early therapeutic experiments, prediction of liver metastasis and analysis of the metastasis mechanism.



