Specific Detection of Metastasized Human Tumor
Cells in Nude Mice by the Polymerase Chain
Reaction
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T, BEBEBICEEhse P ERNL L —2e ¥ VEETFES 24 EM DNA #IEK5 (polymerase chain reaction,
PCR) R X W IB L7ctE, ¥ v ey MEKTREBIVUBETA2HE2RA L. EROEBEBRTIZ, v AR
HT-1080 #Bf2 (5% 10° &) % X — F=¥ % (ICR nu/nu) DRHIRFICBEL, BREBR TR Y AOERERE TBEL
fo. BAEES, BRI R L OV v oS RREHI L, M L7 DNA (L pe) #BRE LT —rrE vEBETFICNTIHERN S
F4 = —%FWT PCR BIC X AMIBRIEX T\, v ey MERIZ X hiHiE DNA B o - BT o7, 20K
R, ERUEBERTRIBAI e b -2 e EVERTOMEN A GTEHEEN) WEHIh, MEBLYHECLEOX 2L
BTER. e, BB OEBEEHEREIERMCHEMNTAZ LPAELN L. BRERRTZ58E X H I,
Vv RAHEREYRHTE . X - Fey AR I2EBERAC PCR k0 A LEBEERHEZEHT LD, B
RAVERE CIIRHRTREABNMNEB VA TOBEBOEENREATE L - . REBEERHEL AV, e
HHBRI O RM TR HT L1z, HT-1080 Mifts E# RN BES 1 B BT cisplatin (CDDP)2mg/kg # 7ctX adriamycin
(ADM) 8mg/kg %5 L, #5481, 3WECHHLHE L DNA 2 L. PCR¥EIC LB B — 2 = L VERETFOBIEE *
NIFIEFEL F v 7 ey MR LS8R DNA WA ot - e T - ofER, fEFARSE®1BECEWT, ADM &
CDDP DEE R - Rz F N Fh38.9%, —60.1%TH b, HT-1080 Dt 313 ADM 152 ¥ A3 < , CDDP szt
PMEWZ EAEBR LT »fc. PCREYGHA LAGBESREEXZHATHIZ LR LD, - Py iEdie VEBOEBR
R AREEREF LV E LCGATETH D Z RS, UEOKENLS, Kkt MEOEY, BEOBHEHNR X
DEEB IR T A BRBREORRBCEACERFR LS50 EELD.
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BENRDbND T TORBNEIRKE 517, REEK L REN
B, ITHEANTHEERE MBI T 2 EBERROEREMN
BrhCuwi. APFETIZ, - Fvv2Rle ' BERE
HT-1080 #Mifa & BAEH, % RH DNA BIERIG (polymerase
chain reaction, PCR) Zix W CEBEEMEOL 8 —2'r
Y VRIA T (BTEEER) ki3 5B RWHIBRICY T35 5
Bz X b, REROABRFEEHHE CORETRELENER
VARATOERE FEEMRORE B OEREN LB 2R A
7.

HEBIVHE

. BHEEMHLE & SE
b AP E SRR HT-1080 12, 10% (v/v) JE@EY VR lR

Abbreviations: ADM, adriamycin; bp, base pair; CDDP, cisplatin; CPA, cyclophosphamide; EDTA,
ethylenediaminetetraacetic acid; H. E., hematoxylin and eosin; i. p., intraperitoneal; i. v., intravenously;
MTT, 3-(4,5-dimethypthiazol-yl)-2,5-diphenyltetrazolium bromide ; NK, natural killer ; PCR, polymerase chain
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mEE (GIBCO #, Grand Island, USA) &7V % 3 VR &AL
1 — 7/ MEM K (B AREEH, KBKR) FeksnwT COo, BE
5%, TCTERLL. N Ty v—=FL Vo7 I VKR
—= + U v A4 (ethylenediaminetetraacetic acid, EDTA) £2#
Wk TR R RBE LAtk ABENAREKY AV CBlkEE
WEIER L, 27G OEsEHEAGT 5 x10° @ (0.1ml) 2B
Lic. BECHAVCCEBHRPERIL, ) v Ir—-aKEE
BHBREIC L D, 0B DA DA MR L.

1. REEY

%X — F=v 2125 HE, o ICR (nu/nu) % (HEXF v —1
XY A=, BERK) AL, v 7 ARERRERAE&GT
(specific pathogen free, SPF) T BRI & MBI KB AN
HECEBRTE2 X5 LTHE LERCHA V.

0. &=BOMER

ERPEBRE LT - F~y 2ORKIRAI HT-1080 4
fax s x10°EBEL, BEE L, 2, 3, 4.BECHEREHL
DNA %t L7z, BURCRH Lcfio—#%10%xr <y v
CTEHE®, ~<r+>v ) v « =% 2 v (hematoxylin and
eosin, H. E) Yt b i Lo BER X ER L, MR OB &2 HRE
EREMCER L, ¥, BAREBRE LTHT-1080 filax
R—Fry ADOERERE TS5 x10° @BAEL, 1~6388
¥FTHBEBTME LU v ikt L DNA L hi L.

V. Cyclophosphamide (CPA) (= & ZHi0HE

= N2y 2OREHAYARKE LTOFFaFreT —
(natural killer, NK) fBfan#ifl% B & LT, BREMRBAME4
HANz CPA 200mg/kg * BEFEPI (intraperitoneal, i. p.) #5 L
R —Fwy AR ACCRABEOER YR L. v, 5 xI10°
Ao HT-1080 ik < v A ORBIRA E IERTET®
L, ERVEBRCRESMRBMEE 1, 2BACRT 5K
B Y CPA RABEMELE L. ¥/, BREBRTRE
EMiaBms s, 5, THHCRTAEBMBEO MY CPA
RALERE & SLERE L7,

V. RBMEBRZAVHEBE(CHT 2 4KER

% — N~ AR#EIRAC HT-1080 Mltx BiEeE, 1 @HKC
cisplatin (CDDP) 2mg/kg % 7z{% adriamycin (ADM) 8mg/kg
w21G S HVTEBIRANES L. FEHES#% 1 3
U3 EH WML L, DNA Z#itH L1,

V. DNA OfhHiH %

WH LB L0 v @iz dml Ok E 2+ 1 X EEHK
(0.1IM #{bkrrVUwa, 0.2M ~ 28, 0.01M EDTA, 0.3
M btVARFaSFYR2FALT ) 4% —iER pH 8.0) & T
RECFAA LI, RED R — MEIT 503 v2059F o — 71T
A, 2501 D10% FF v ABHEEF U v A (dodecyl-sodium -
sulfate, SDS) %Nz ## L, 65C DEIAHIIZ T304 RBImE L
fe. 2T, 6001 @ 8M EREEF b VU v AR INX R, 605
RIKAFIZEE L. K&, 4°C, 11,000rpm 15\ T2040
BHOL, KBRFhkF o —7RERLE. 2rakiad
ml % hn % $#B#E, 3,000rpm 1B\ TI0RE O L, DNA 2
Hlit., kKBx4BL, Zrekiadml, P Y 2 EDTA

(TE) % [10mM ) X —# pH 7.4, 0.1mM EDTA ° |

PH 8.0] 8817 = / — A 4 ml &0 #8#4H, 3,000rpm KB\

TI54 &L L DNA i L. BE, 7roakitadmlic
BOTHEET % H, PMLEKBCSml =%/ —A%
iz, 3,000rpm W\ C155FE D L DNA ik e LC#
7o, MERL 5 ml D80% = &/ — LT, WS X @i Hic
2ml O TE BHEWRICHEM L. DNABRIZYV AR 27 L7 —+&
A (Sigma #t, St. Louis, USA) 100#g %/, 37C, 30/
RISZet, SMERRF + Y 74 200u] 20k, TE BEK
A7 =/ —A—2Znmuakita (11 1) 2ml T 16 (3,000
rpm, 1543), Zm ek s 2ml wC1E (3,000rpm, 104) Hh
HEfrofe. PBMLAKBIES5ml O=% 7 —xinz 3,000
rpm WCISHMEL L =% 7 — A% T - 7. DNA %,
80% =%/~ 2ml THEL, BELHRIH%, TE SHK
LI,

VI. 5% DNA OF%

TE @S- %M Lz DNA 1X, 260nm 1 2 BEES
JE LT DNA BE® RD78 (1 0. D.=50 ¢ g/ml), FEEH
ERAVT 10ug/m CABMLE, b, 100pxg/m o
HT-1080 #ifs> DNA % 100u g/ml DEHE X — F<= v Dt
DNA X h &R L, HT-1080 #ilac> DNA EEH 10% 10, 1,
107, 107% 107 n g/ml DEEFRER L AR L.

M. 7514 ~-BIUT e —~FHFY ITR2 L5 FOFER

PCR ¥ I 2RO BETEIIOMEC AV 751 < —
BLU PCR HBIE B — 7 = ¥ VBRETFRIIEBEE T2 7 = -7
LT, e B~ e ViEETFE® X b Huf-1~11 T
D2BEN S HIBHEOF Y TR 2 LA+ Pl L (K
), Iek, ZhbDA ) ITR7 LA+ N2 DNA SEE
PCR » 1 } (Applied Biosystem #, CA, USA) it X h &K L
1.

X. PCR i

PR L 7-8 8 DNA | pg oL PCR RIGEH® (10mM
b U A—3iE pH 8.3, 50mM LA U v 4, 1.5mM Bi{k< 2
FYY L), FAFYIVRR I UAF VEEW (deoxyadenosine
5 -Triphosphate (dATP), deoxyguanosine 5'-Triphosphate
(dGTP), deoxycytidine 5'-Triphosphate (dCTP), deoxythymid-
ine 5’-Triphosphate (dTTP) %& 2004 M), Thermus aquaticus
(Tag) DNA &Y # 5 —+ (Perkin-Elmer Cetus 4, Norwalk,
CT, USA) 2.5H4L, (+) iR L OV (—m) #1751 < - % 1
eM iz, BEAEKCL D8 1000 g L. s
I ARIGEDRELD S/, 100pl DI xFA+ 10
(Sigma #) Z&ER L /c. KL DNA Thermal Cycler
(Perkin Elmer Cetus) L, BEM%94TC, 249/, 7
==Y v 7%55C, 24, DNA O®MERT2C, 24M&L,
IhELIVAI7AELTBHT 2 AR ELE. RIGKTH,
EBD I xFd A ARBREL, Zumkia 100p] Nz
TES5 L, LRBCHIEHD DNA BE»1EL.

X. #BigE N7 DNA OB

MIE#% D DNA %KW 10x1 © 3M FEEEF + Vv & (pH
5.2) ¥XU300pl D=% 7 — % hnx, 15000rpm ¥ T 204
EOL DNA i@/, DNA 12, 80% =% . — s 300
Ll THE Uct:, WERRL, 0.06%7 8 a7 2/ —1 7
A=, 0.0B%FYLYT ) —ABEVBIH TV e m— ks

reaction ; PPC, peak plasma concentration; SDS, dodecyl-sodium-sulfate ; SPF, specific pathogen free; SSC,
saline sodium citrate ; s. c., subcutaneously ; Taq, Thermus aquaticus ; TE, Tris EDTA
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A 5 3 5 3
HuB - 1 (+) :AGAGCCATCTATTGCTTACA HuA =~ 7 (+) :AGTGATGGCCTGGCTCACCT
HuB - 2 (+) :ACACAACTGTGTTCACTAGC HuB - 8 (—) :TATGACATGAACTTAACCAT
Hug - 3 (+) :GAAGTCTGCCGTTACTGCCC HuB -9 (+) :GCTAATCATGTTCATACCTC
HuB - 4 (—) :CAACTTCATCCACGTTCACC Hug =10 (+ ) :GCCCTGGCCCACAAGTATCA
HuB - 5 (=) :CTGTCTTGTAACCTTGATAC HuB =11 (—) :AGGCAGAATCCAGATGCTCA
HuB - 6 (+) :GTTTCTGATAGGCACTGACT

B Ccctltssngccucnccctngagttgsccuutctactcccnggngcagggngggcuggugccngggctgggcatnnuu
gtcaggacagagecatctattgct tACATTTGCTTCTGACACAACTGTGTTCACTAGGAACCTCAAACAGACACCATG
GTGCACCTGACTCCTGAGEAQAAGTCTGCCGTTACTGCCCTGTGGGCC%AQQTGAACGTGGATGAACTTGGTGGTGAG
GCCCTGGGCAGGTTGQIATCAAGGTTAC&&GACAGGTTTAAGGAGACCAATAGAAACTGGSCATGTGGAGACAGAGAAG
ACTCTTGGQI}TCTGATAGGCACTJ%Q]CTCTCTGCCTATTGGTCTATTTTCCCACCCTTAGGCTGCTGGTGGTCTAC
CCTTGGACCCAGAGGTT%TTTGAGTCCTTTGGGGATCTGTCCACTCCTGATGCTGTTATGGGCAACCCTAAGGTGAAG
GCTCATGGCAAGAAAGTGCTCGGTGCCTTTAGTGATGGCCTGGCTCACCTGGACAACCTCAAGGGCACCTTTGCCACA
CTGAGTGAGCTGCACTGTGACAAGCTGCACGTGGATCCTGZGAACTTCAGGGTGAGTCTATGGGACCCTTGATGTTTT

CTTTCCCCTTCTTTTCTATGGTTAAGTTCATGTCATAGGAAGGGGAGAAGTAACAGGGTACAGTTTAGAATGGGAAAC

AGACGAATGATTGCATCAGTGTGGAAé%CTCAGGATCGTTTTAGTTTCTTTTATTTGCTGTTCATAACAATTGTTTTC
TTTTGTTTAATTCTTGCTTTCTTTTTTTTTICTICTCCGCAATTTTTACTATTATACTTAATGCCTTAACATTGTGTAT
AACAAAAGGAAATATCTCTGAGATACATTAAGTAACTTAAAAAAAAACTTTACACAGTCTGCCTAGTACATTACTATT
TGGAATATATGTGTGCTTATITGCATATTCATAATCTCCCTACTITATTTTCTTITATITTTAATTGATACATAATCA
TTATACATATITATGGGTTAAAGTGTAATGTTTTAATATGTGTACACATATTGACCAAATCAGGGTAATTTTGCATT

TGTAATTTTAAAAAATGCTTTCTICTTTTAATATACTTTTTTGITTATCTTATTTCTAATACTTTCCCTAATCTCTTT
CTTTCAGGGCAATAATGATACAATGTATCATGCCTCTTTGCACCATTCTAAAGAATAACAGTGATAATTTCTGGGITA
AGGCAATAGCAATATTTCTGCATATAAATATTTCTGCATATAAATTGTAACTGATGTAAGAGGTTTCATATTIGCTAA

TAGCAGCTACAATCCAGCTACCATTCTGCTTTTATTTTATGGTTGGGATAAGGCTGGATTATTCTGAGTCCAAGCTAG
GCCCTTTTGCTAATCATGTTCATACCTGTTATCTTCCTCCCACAGCTCCTGGGCAACGTGCTGGTCTGTGTGCTGGCC

]
CATCACTTTGGCAAAGAA’ITCACCCCACCAGTGCAGGCTCCCTATCAGAAAGTGGTGGCTGGTGTGGCTAATQCCCTG
10
GCCCACAAGTATCACTAAGCTCGCTTTCTTGCTGTCCAATTTCTATTAAAGGTTCCTTTGTTCCCTAAGTCCAACTAC
TAAACTGGGGGATATTATGAAGGGCCTTGAGCATCTGGATTCTGCCTAATAAAAAACATTTATTTTCATIGCaatgat

gtatttaaattatttctgaatattttactaaaaaggéLatgtgggaggtcagtgcatttaaaacataaagaaatgatg
agctgttcaaaccttgggaaaatacactatatcttaaactccatgaaagaaggtgaggctgcaaccagetaatgcaca
ttggcaacagecactgatgectatgecttattcatccctcagaaaaggattcttgtagaggcttgatttgcaggttaa
agttttgetatgetgtattttacattacttattgttttagetgtectcatgaatgtcttttcactacccatttgetta
tcctgcatctetetcagecttgact
Fig. 1. Sequences of synthetic oligonucleotide primers and probe for PCR amplification and their locations in the human 8
-globin gene. (A) Sequences of oligonucleotide primers. The primer HuB-1, 2, 3, 6, 7, 9 and 10 are complementary to

the (+)-strand and HuB-4, 5, 8 and 11 are complementary to the (—)-strand." Hu 8-2 was used as the probe to detect
the amplified DNA fragment in this study. (B) Locations of the oligonucleotides in the human J-globin gene.
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iy TE B 9 p BB L. KRBT 0.5g/ml =Fo
AT = A TREAEKEBEE AmM b Y R, 2 mM Eeg
U v, 0.1mM EDTA, pH 7.2) 2\, BEF 100V 2%
WTCLBR 7 H r =AY VEBRKE 2T - 7. KEEy v
BEMELTIS VAT s — %177z, B, BIRTHED S
NET B )RR (0.5M KER{L + U & A, 1.5M (b b
UV a) R LISHERIZTD - hiEE 5 L DNA # 4
TR, R M L bV YA, 0.5M bV 2 —EE,
pH 7.2) KR LISHHERIZ TP - DiBE 5 Lic. hfnigie
2MEMBOELICHE, DNA B M evravyrFvy oy v x—
Hybond-N (Amersham #:, Greenwhich, CT, USA) i

20xSSC BM $EfkF PV v A, 0.3M 2 =vEF LU D A)
BWTbrS VAT y—=Lik, 4 0vAVTLYT 4 L& — T
103 R ARBHE 21T, DNA 27 4 v 2 —CEIE L.
T4 VR =Iong T X4 IR (6 X saline sodium citrate
(SSC) (0.9M #EftF++ Vv A, 0.09M 7=+ V& 4),

Denhardt’'s &' (0.1% £V €=t r Y Fv, 0.1% v ~ MmiE
TAT IV, 0.1%7 4 2—1400), L0%HEES =2+ 5 v,

0.1% SDS % X 0% 0.1mg/ml # # ¥&F DNA) #143°C DiEE A
BCEWTIRHMOT) " TV F A= g v fFoin.

PCR B 8 — 7= ¥ vEF 2T 57w —F & LT Hup
2 ®ZFA LA, FY2—7 DNA 13 pmol 1wt L [ *P] ATP
504 Ci (Amersham #), RU X 7 LAt + P&+ ¥+ - ¥ ZH®
(50mM |} U A —4HFEE pH 7.6, 10mM H{k=2r%v w4,

SmM CF A F LA b=, 0.ImM 2L 3 Vv R LIUO0.1

A

00/

mM EDTA pH 8.0), 1086z T4 9 — ¢ (FWEH, 78 &
LORBERE R LML 2R 20 1] & LITCR B\ CELERIEG
SRTHSER LT/, 0%, 0.1% (v/v) P EH 7 r —
TEMZ, B3CEECTIBRER A1 7Y 84— g Vo
o, "M TV ELRERT 4 L& —iT 2 XSSC BIU0.1%
SDS 2 & UHWFTIST, 1550 2 BT\, 3| &z
0.1xSSC % X 1v'0.1% SDS ELHREPTIC, | KEo®k
BEfTotc. WEE, X874+ s (Kodak #:, New York) %
BUTERTIR~IBHEOBEYFoled—+ 504+ 75
T4 —TCHRETG, IBRAM IS AT FS5 4% — (&
L7 v at, BR) KX O BSEERORNELT 7. BEd
) OEBEEMBEOBEL, DTFomfFfor. ER=~
¥ 2D DNA TBRAR Lz HT-1080 #1fad DNA % H
W, % PCR BUSZ S RBHY R L (R 2), Rk
ST —logw DNA (zg) 7»% DNA (pg) k%, UFDLR
CHEEEM L.

Mfkb 1 ) OBEBERMRH =MD D DNA K& (1g)x

#IRE DNA 1 pg b7 h o HT-1080 DNA # (pg/ug)
MM L7 b DNA £ (6 pg/cell)

B -1
. R=FIIRCHITZE -0 L BETFORY
R IR LEZIEHDOF Y SR 2 LA F N b, 54 <~
N7 L LT Hup 14, 1-5, 1-8, 2-4, 3-5, 3-8, 6-8, 9-11 D AE

~ 0]
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Fig.2. PCR products from the genomic DNA of HT-1080 cells. *(A) Southern analysis of PCR amplification products from
serial dilutions of HT-1080 genomic DNA in mouse lung DNA. The PCR products amplified with the primers, Hu 8-1
and Hu B-8 could be detected even at the concentration of 10~%x g of HT-1080 DNA. Abbreviation : bp, base pairs (B)
Plot of the radioactivities of the PCR products from the dilutions of HT-1080° DNA against HT-1080 concentration.
Radioactivities in the PCR products hybridized with *P-labeled probe were analyzed using a Fujix Bioimage analyzer.

Radioactivity was described in arbitary units (AU) per mm?.
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bR AL, e = e VBETFRERMCELT S EC
U751 = —_THEBRR L. ERTFA<—2T7iZke b
B~ vBEFDSBOFhEH140, 183, 576, 110,
93, 486, 341, 2T3EEN L HETHIOTHS. TV TV -}
& LCix, HT-1080 #fad DNA & % — F= % & fii DNA # %
RERLugERLE. FLERLML, HT-1080 DNA # 7
VL=t ELEBE, T4 —RT7TOTRTOMAAREDHE
CRWTHE T 518F DNA B AR I iz, Hup 14,
1-5,1-8 £ X 10 9-11 DL SR DBE, PCR EMIIE —D A
v FELTRE Az, 24,35 3-8 KX 68 DELEDE
T3, ERE-T51EIE DNA WA Listo PCR B v P&
TEdbhtc., —F, X—F=v 20O DNA %7 v 7 L —
PE LS, HuB 14, 15 BIV 1-8 DELAHE TIL,
PCR EMIIRbIsh oo, FOMOEREHLETIZAVF
BEEIA (B3). BEXh, R—=FeyAREBTe B
— 7 e EVERTFEHENCRETSDICAVE T F A v -
7 & LTk Hu B 1-4 (14085, 1-5 (183425, 1-8 (5765
o) BMERTRELHB L, PTLBERRRE—Y FRRH
i HuB 1-8 Ofiadbhid, EBEEBMROBRHOLD
®» PCR 734 ~—L LTREEL.

1. PCR %:OBE
F#ER—F=v A0k DNA 2FWTHFR LA HT-1080 #
Ja DNA #5 v 7L — I & LT25¥ A 210D PCR #IRRILY:
T - foRER, ST6HFN OHIE DNA Wik 3 —D v FE L
THRHTE, PCREDOEEE LTE107%ug F TLOBEMNT
BTho7 (K2). hi, BELAHOEEY 200mg & L
B4, 91, 1200 ERESMEORECEY L. ok, e b
B— 7 mEvERETIIHT AHFRNEERICEEFOR - F~
v ADIFE L D L DNA #7 v 7 Lb— & LTHfT L

B4, STeH N DIEIE DNA WA it I hicsh o7z,

0. EBEEO®R

1. BERABEIC X 2 EROES O
EEBHEBRTIRR 4A RTINS, BES 1B X ik
BERHEECE b3 EAATE . 5x10° @0 HT-1080 i
OB LY, BEAIBECEVTFEHHE.TXI0C B0
HT-1080 #BEA i & bR S hic. HBIC BT 5 B EEM
m&%%zwﬁbt.E&E%mmﬁm1~4ﬁaiﬁﬁﬁ%
ML (&2, , BB TORBHILE L U HE
R TE. %ﬁi HERMCEBETNRD bhiz0il,
EFMaBEE 48815 TH- (R6). ZORKATD
HT-1080 Ml ORI BR H7- b EHWL. IXITETH -2, %
7o, REAR LD E LGB ERRBEE 3 Bk

Table 1. Investigation of useful primer pairs for specific
PCR amplification for human g-globin-related

sequences
Primer pairs Amplified HT-1080 Nude mouse
segments DNA DNA (lung)

Hug 1-4 140 bp +*(S)* —*
Hug 1-5 183 bp + (S
Hug 1-8 576 bp + (S -
Hug 2-4 110 bp + (M) +
Hug 3-5 93 bp + (M) +
Hug 3-8 486 bp + (M) +
Hug 6-8 341 bp + (M) +
Hug 9-11 273 bp + (S) +

* +: Positive PCR products, —: Negative PCR products.
** S: Single band (Expected PCR products were detected
as a single band). M: Multiple bands (Contained unexpect-
ed extra PCR products).

F1g 3 Analysis of amplified fragments of PCR with various primer pairs by agarose gel electrophoresis. Lane 1: HupB
9-11 (273 bp), Lane 2: HupB 6-8 (341 bp), Lane 3: Hup 3-8 (486 bp), Lane 4: Hu B 3-5 (93 bp), Lane 5: Hupg 2-4 (110
bp), Lane 6: HuB 1-8 (576 bp), Lane.7: HupB 1-5 (183 .bp), Lane 8: Hup 14 (120 bp), Lane M : molecular weight
marker (¢ 174/Hinc 1 digest), N: nude mouse liver DNA, H : HT-1080 DNA
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TR (R T). TOREATO HT-1080 Mg 0BT H7- b
37,8 X 10° HTH - 1.

2. BERNETBECIZEARN - Vv SiEBoRE

HREBRTIZN 4B IR L, BEMBEmEg 58E
IOHBIOY v AHEBL EHX B ENTE. 5EET
iz, Mi4/6 (FE), VvofHi6/6 (&), 6BETIX, i3/6
(), Vv fi2/6 () KEBARE IR, 1BSESLIO
fis OV v fiEBEFMREIIE TR L. ETERREE
BOBENKEL LB IH - T, BROEELMINT A EEM
BobAhH, RTRREEOEER L EBEEMEKE Ofic
MBS SR ot (K] 9-A).

V. CPA 2815 L7cX— K RICET 3 HT-1080 DR

B

HREBRICEITS, CPA i SR LFEREBEOHERD
BHAEREK 8-A R L. CPA % i p. filtELicwv 2T
i, B BHIRABEEE 18R\ T HEREEMK
FomiERARD bR, 2BBEBCRVWCHANEOERES
Moz L (383). —J, ARERRTIE CPA §]
BEBE, EBERELCH - U v SEB L ESMRBEES
BE X DB ER (K 8B), CPA @ i p. fif5Ic & 2 ER&E
HEHO R L BD bhith . BEEMABE%E S BET

A

1k, CPA JEBREBICI\VTHi4/4 (IU), V vsfi3/4 (L)
CPA B GBICE WTHiI3/5 (F8), U vfi3/5 () i
BERZw, THETIE, CPA FREBICK\ T4/ 4 (),
U vosgid /4 (TE), CPA B SBIC R TS5 /5 (D), Vv
AE4/5 (I8 CEBERD, MREOEBHECELRDR
Mhofc. b, CPA FE L 2 EBESME O8I
BHLRT (FE), KTREEFOERNKZ LB IEST
BB OEEREMT 5EAEAHED Hhi (8 9-B). CPA &R
LFBREBRORTREROEE OEMVHER 2 RI0ICR L1,

Table 2. Kinetics of growﬂl of HT-1080 cells in mouse lungs
after iv. injection*

Number of experlmem:al5 lung metastatic cells

Mouse (X 10%)
No. 1 week 2 weeks 3 weeks 4 weeks
1 4.8 0.0 127.5 163.1
2 12.9 34.6 62.6 188.9
3 8.2 29.6 64.7 10.4
4 8.8 9.2 42.5 73.4

meantS.D. 8.7+£3.3 18.3+16.4 77.8+33.3 109.0+82.3

*, HT-1080 cells were inoculated i.v. at 5x108 cells/mouse.

1 week 2 weeks

M&ce 123455

tung N

3 weeks

123456

4 weeks

/
g) 8 ,‘:J’lro)) @, ,f % I ﬁ;/m a O/
Yo RNy e v ?/v"jj
od ek d ik -MJ/.“, .w - MVJ

amﬂ&%

e T L
‘2 3 ﬁ5 5 1 .2 3:-4 586

Lung

Fig.4. Detection of experimental or spontaneous lung metastasis following intravenous or subcutaneous
inoculation of HT-1080 cells. (A) Detection of experimental lung metastasis. Lung metastasis could be detected
from 1 week after tumor inoculation. Metastasized cells gradually increaged from 1 week to 4 weeks after
tumor i. v. inoculation. (B) Detection of spontaneous metastasis in lungs and lymph nodes. Both lung and
lymph node metastases could be detected from 5 weeks after s. c. inoculation of HT-1080 cells. . .



16 x

ML DEBRIRE INADLEEABE CORTRERED
HWHEEEXIZERUTH -7,

V. EBARER

MEARS%Z1BE EBEFMRBHEE2HEBE) wkVT,
ADM £ 5B 4R 2RI, RIEFEBHCH L, PCR HiE
DNA Wi DB 55 7 WA B3 S, ADM OfifiEl Bie s+
HIMBEYENR IR, F1-, CODP #4#5 L 4ED 5% 3
FE> PCR #4iE DNA Wi OWANI & Hhd, CDDP Dais)
Br@Edohlomotc. ADM & CDDP Ot B3 5k
BEBHMMEAEI T LN, 38.9%, —60.1%TH D,
ADM i3 HT-1080 DB B REW 2 £+ 52, CDDP (&
BTHBZENHBE L. UELy, BEMABEE 2ERT
MR T 2B ROUBHTETH -, ek, il
Fl 54 3BT, ADM 51 X 2R R &
L, PCR #18 DNA ¥ 0\ ZBd bhiz. ADM 58 %
X ©° CDDP #5881 3617 2 B A RGRF L, &
LA#A LT (K11).

200 4

5

Number of metastatic cells (x10 cells/lung)

100 -

0 v 1 M T 1 v T
0 1 2 3 4
Weeks after tumor Injection

Fig.5. Kinetics of growth of metastasized HT-1080 cells
from 1 to 4 weeks after i. v. inoculation (5X10° cells/
mouse).

Fig. 6. Macroscopic findings of experimental lung metasta-
sis at 4 weeks after i. v. inoculation of HT-1080 cells.
Pointing arrows indicate metastatic nodules.
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EEMRES B I . L, TBEN e FEFEOIRE
BRI, AWBBRIZ2ES22355500, BBk
0~1.5% LT HHENEM, R~ Fey RAIEHNWCH
REBNPEINAZEIHLINTEL. %, BEBERL
RETHERCE LT3 DOTHERARBINTE D, RN
HEREBROERZ®REL, II/XELREBE=F V2T
HETCOELL-TEI. 8112 Ewing® 2MBE L7 “f#E
FRIFEE/EAEEE” ( “anatomical-mechanical” ) (R TH 5.
Z NI EB R RS~ B D ¥ T OMREIER TR R
EREBNLDOTH Y, REMCRE L BB R
HEINCBFCEBRIERENZ LTHLOTHS. H£212
Paget® 2MRME L7z “4-8" ( “seed and soil” ) K TH 5. =
i, BEMRAEBERYECRESFCERY BV L0
THH, ‘seed (F) & L TEMBRCERHR S hEEM
fark fsoil (+88)' & LTOBEMBEHRORKCIEETES Z &
PEBER ELERARETHLOTHS. #3412 Bross 5
PMRIE L7 “BRREMEER” ( “Metastatic cascade” ) R TH
5. Zhik, BEMRLI S —ROLBIMCDREBEY R
Lictk, ZOBAT L » B, BEMCEBEIMEE IR TS
ETAHLDTHAD. vV ADE T~ EEEKA oW LEE
MRTBELES, XTCRR LIREEOEBHN L RT
ZENEL, REEBCREECHET - Ll £
T, ‘seed’ & LTOTRBEMEBEKROZIRICINL ‘sl &
L TOBREIA D BIRP “BHFHFEEFERER" RSICH -
7o, BRETHRBCEB LM IR LTRLVEDEELD
NEBEFEOBHAN LI TE . TORKR, flz i EIXIBE
HEROEBEHRICETL, RESBEENCHEEAN~OBIEC
I OHER ) v A~ O EREBOMINERD D, BEA
DB L OB~ ORBRMEB LB MNT 2 E0HNE1AEL
N, FEBICE L TIEE LCcERBER =5 R8BI 3 h
3 @ 5 225)~T)0)~14) .

ORI, HYMTBHESE L OBES R EETE, B

Fig. 7. Histlogical sections of experimental lung metastasis
at 3 weeks after i. v. inoculation of HT-1080 cells. (H. E.
X 40)
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Fig. 8
spontaneous metastasis.
tumor inoculation.
week. But the difference decreased at 2 weeks.
between with or without CPA-pretreatment.
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The effect of CPA pretreatment (200mg/kg, smgle i p., 4 days before tumor inoculation) on experimental or
(A) Comparison of experimental lung metastasis with or w1thout CPA at | or 2 weeks after
Lung metastasis was intense in the CPA-pretreated mice compared with the untreated mice at 1
(B)Comparison of spontaneous lung and: lymph ‘node metastases



18 K

Endo 528, BB AVGRERTF L RO i LT
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Fig. 9.

Correlation between primary tumer weight and frequency of metastasis in lungs and lymph nodes. The frequency

of metastasis increased as the weight of subcutaneous primary tumor increased. (A) HT-1080 cells were s. c. inoculated.
(B) Comparison of spontaneous: lung and lymph node metastasis between .CPA pretreated mice and untreated mice.

HT-1080 cells were s. ¢. inoculated.
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v RIS L, EERMNINEERI LEB T, B Y v S B RE
BRSAATEREMCKRINTES L LR RV L. KEHE
wEh, BEBRERIAEGCEZRTELR— Py ARKEL
TERECEBYRIHTE, M TEEROR ST REMEY
PR- Py AGEBEF LRI LD ENTET.

e MNEBMRCEERE B - r e VEETFORECEL,
PCR ExHAVWZZ &Ly, AERRTRZOBRERELZHD
B &M TR, PCR #:i3, 19854 Saiki 5% & - THIR X
nic, MEDOF VYL - DNA 4 S ICRBRENT, Btk
DNA Db 54 EOHREZBRIMCHIETS HETH 5. W
%, 1) DNA D&M (2 K48 DNA Wik % 1 K8 DNA Wik
wB), 2) FSAv—DT=—Y vy, 3) DNA £ »
F—HIZL A DNA OERE WD SEEDOITEY 1 vA 70 &
LCEDETZ LWL, BNETABEROMIELB LS LT
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HLOTHAB. DNA RV 25— & LTI, S Thermus
aquaticus HED Taq RY » 5 —EHAHHh, BE) DNA 8
IREBEORABC LD, £TBVEAMEIRTVS. +1 24K
FRRT LT, BRI LD SEREOBRITAIETHS
2, BEET5H DNA LS OIEEE R HIEES B SRS hiz

D, WIBEYOEERINC =5 — B2 2R EERD D, 1
INEDOBEFCIEEYET S, AP CIERG, BN
DHBEEYERDIZ L—FE e, 2654 70 &0 5 Kk
SEHOREFCEBEI D b DEELD.

FHEREBR T, HE SR RS -3 HEE &
DR IR TED, |, 2BECSTSEBORHIZMNEB
L TOEBOFM &V 2 % . i & BB EER T
£ ETICRERR MR R L TR 0, B I A 2%
EHCHRE IR CBEENR TRV A2 RLTWS,

Table 3. Number (X 10°) of experimental lung metastasis* with or without CPA pretreatment

(200 mg/kg i.p.)

Mouse 1 week 2 weeks

No. CPA (—) CPA(+) CPA(-) CPA(+)

1 0 11.0 173.6 286.4

2 18.1 395.8 2.7 299.1

3 0.1 69.2 75.5 936.1

4 1.5 46.9 48.2 137.0

5 7.9 229.5 538.1 35.8
mean+S.D. 5.5+7.7 122.8+155.5 167.6+216.4 338.9+351.3

*, HT-1080 cells were inoculated i.v. at 5x 10° cells/mouse.

Table 4. Number (X 10%) of spontaneous metastatic cells*
in lung and lymph node
Mouse 5 weeks 6 weeks
No. Lung LN* Lung LN
1 0 0.6 0 0
2 0 1.9 0 0
3 20.1 12.4 0 0
4 5.5 0.7 5.0 0
5 94.8 10,1 19.8 1279.4
6 612.0 41.7 3.4 7.7

*, HT-1080 cells were inoculated s.c. at 5x 10 cells/mouse.

*> LN: lymph node.

Table 5. Number (Xx10%) of spontaneous metastatic cells* with or without CPA pretreatment (200

mg/kg i.p.)
5 weeks 7 weeks
hﬁzfe CPA (-) CPA (+) CPA () CPA (+)

Lung LN*™ Lung LN Lung LN Lung LN
1 0.2 19.2 1.1 6.2 11.7 319.5 3.5 0.1
2 0.9 21.4 0.3 0.1 26.3 49.5 0.2 0.5
3 0.3 2.4 13.3 0.1 15.2 0.9 3.1 6.8
4 0.5 0 0 0 L982.7 47.2 0.2 0.2
5 - - 0 0 - - 2.5 0

mean+SD. 0.5+0.3 14.3%+10.4 4.9+7.3 2.1+3.5 26.5+18.6 104.3+£145.2 1.9+1.6 1.9%3.3

*, HT-1080 cells were inoculated s.c. at 5x 108 cells/mouse.

*» LN: lymph node
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Fidler® {3 "[-5-iodo-2"-deoxyuridine Tit 5~ Li- Bl6
7/ —=Hfifgk < v 2 OFIRAICE 5 LR L 0K
BT 5 EEMARORNNELE BRI LTS, FHIC L2
&, BRES2ARMECIT 1 %O EEAR L Mk s 2 E A
ZEnTES, 2x10° HOEMREBELCES, HeEn
b EEMBEEIRS LEET, 1, 2BERIZZHFRLS
x10%, 4 x10* EzfEd LTw5. AEOERKRLBE LS
&, SHHZ I BT 2EEMRIEELCE Y, BEX
BGAL L 78 WA OIFSHC I X hic BRI O Rz
THECZERFEIh, AP iz, HT-1080 Ml% 5 x
10° EBEL | BB CEHH8.7X10° @, 2BE TEHI18.3
X10° EESHOEREMPLn L omHTEL. REOKRHE
R, 200mg DRI BT IXIC EOEBEEWRETH
Bolhb, I HhRUCKEATOEROFRML AL Bbhi.

R- P2y ARBTABEBBOBBIELYERTOIETLL
T, RVAABORERLERTHLENDS. THlaDEE
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PHERBBELRIFLTWA Z Eix, NK #il 08 iE
(NK &) SRR HII S fe < — 2 o = v 2 & NK fEHEsS
E®We~ v 2k MWBEBRRE O LEH SFCEE LT
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5. CPA %fifE 5 Lic~y A HUWiEe, ERNWERRK
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LoielEme RS, LaL, HRAEBR TR ERBEEMK
B, GBEECEYRD TN -7, CPA ORSIBEEBE 4

BRIRAT 72, BRBEBRTIZZ 0BRSS RIER D -
bDEELXLIRD. SEIOKERLI 0, NK &M O HEB s
BT ERAREEMEARENCRE L ThBLBIE S5 Z
EHRHERZND. - THREBROMEB YW A2
B, FPTeBEIhBEEMRAMENCRE LTI
CPA #5345 0BHRHB. L L, HEDR~NOHEY &
BT5E, BHRERCEEMRBEEZD CPA 052155 2
ERAREYE B, NK FHleMzsHEE LT, C
PAM~90 iz NK a0 R E I EET A EIEETH %
Asialo-GM1 T BHEDD D217 -2 R b T O — LM,
AVE—T 2wV Fug 5O EY SRS RT
B, BEBEECEBEEYHMAIREFEE LTAVLRT
W5, UL, PCREXERMROKEEE LUSHTAZ &
CEh, = F=v 20fFENMkRE LTo NK #ilty LI
FHEAEME LTl L b, HT-1080 M0 ORI e
Y E OEEWFEIL T 5T TH - .

Auvioe MEHEAE HT-1080 #ilait= o 25 v 4 BRES o
S—SUNMRERYEL, Ii=VvREA TN S —-rVEDK
R A RERUT 5 BN BEE LA~ r Y 2 AR HEBRIMT S
LERALRTVWARERYOBEEEEKTH B, K
FEIRERH L7s A 1oAY HT-1080 Mg % o AZBR R TIL,
KRB R, BREBRE LICHFEBOEEIIED TED -

1 week after chemotherapy
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Fig.11. Effects of anti-cancer drugs on lung metastasis of
HT-1080 cells in lung. Anti-cancer drugs were intraveno-

Fig.10. Correlation between primary tumor weight and usly injected at 1 week after tumor inoculation. Mouse
weeks after tumor inoculation "on mice with or without lungs were-then dissected at 1 or 3 weeks after chemoth-
CPA pretreatment. erapy.

Weeks after inoculation
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7o, Fio, MEBAREETBEEN~OBE SRR -NFER
DEEIRIDEL o, - TBHEER» S DBRE T2,
R— F=y R85 HT-1080 #fa, HEX Dt LA
CERGERRAE L LD EL SR, —F, BIRkYH
\fz HT-1080 DIREE £ 542 T3, D &7 5P & [
M RBRNBEBIMEENC R SRS 2 gL DR TE

D, BB L TREEMOSRE S T ERT 5 HE
BHBELDEEL LR, BEBICECHEESRY MR R
hBBEFIRATHLH, BELDI, McEBEY RT4K
D=7 ATBEEECENEK - v 707 -2 e = ~fil
R F (granulocyte-macrophage-colony stimulating factor,
GM-CSF) 4%, ¥ Bl L RTERCS v 28— 13y
(interleukin, TL)-1 #7212 IL-6 SBETFHRBLTWB Z b
L, ZhbHDHA b A VEET ORI MR EES
DFBBEE LTV 2R LIER LTV 5, 2~ Feyaic
FT HT-1080 MO BB OEEMEL - L1212, R0
8 P BRI~ D R BB B W A B B D&k n—o & L
T, WEEFOBLE L EREER 0.

EUES I« DRIL - 252 B A (phenotype) %741 5 M1l
OEEM L VERIh, Zoh Tl hBEERIER< HEBK
D, i, BRERC X 0 BROE MR LRER
BROCEBLHETHLELBRTV A, FRE &Y
BE, REELEBEMCHEAET 2K 2 DRB—# (heteroge-
neity) IR Zh G EEMDOECE KL T53DTHD, ro—yv
DBENCENSREELEZ SRS, WY, BB & IIEEEH
LI O BHEOCHV-EEMROC S VST E VL, EECER
Rt LB RO 280 MM n A LT s L T5%
BERD A, S0, AREBRCBSLIEBOHE LK FE
REBOER - EOHBEYEH LTz, LaL, EBEBLR
BMLF LR TREBEOE R L 480, K FERES
DEESKEL TLEBEEMRE Lo, SicER
BN THLEBEBMRERA S L ORIk b FHEL
7o BAEL 7z HT-1080 Hilur isB e B7e 2 MR 2 5 R
ENTVBZ LIE SR RE—HEE: bRt

A=FwyABELEe MR, FlaEsbEnE LT
HoTh, T LR DIIEHIBRIRA NI + 5 6k 5T 2
ERHLRTVET, Rig—HD—BE LT, BEREEBE
& DRI S PIEAR T M 31 2 T — W23 Lo i
Bcr3 2o B LT R R L Ak, RS HRB &
DNV U A VEBRT AL NS E L, Nx T, HEEo
BEEN SIS AR OB HEH 2 R Ligs,
CUABORIMIIFM I GO APEROMY R+ L Sh
29, f-T, ERECHTARBIESRC YT ARE L
RICHECR LT HLERSH D, FEL S 2 v OBRES & O
SRCIIEE TR RS,

MTTL 3-(4,5-dimethylthiazol-yl)-2,5-diphenyltetrazolium bro-
mide} & & R\ 7z HT-1080 MRS 3+ 5 BRI © D K%
HERBRTI2 ADM & CDDP O#RISEREIE Ik RITFE R 58 T

DERKMAFEE (peak plasma concentration, PPC){ ADM :

0.6ug/ml, CDDP: 2.49 1 g/ml) DEFET, ThEh
94.4%¢, 36.4%Th - 7o, BINEL B ERETEBET
2REWRBTIZ, ADM 404 g/egg (8mg/kg AR K),
CDDP 5 p g/egs (2mg/kg WABY) D5 BIC CESHME L
RIZTNENEI.5%, 5.3% L\ SREREBT 5, T, B

RREEBRES JOBEBEY WEBRLFEBR) Kkt
TBERRZEEOARE—#I12, SEOEBROWEATIZRD T,
BRRICHTARABRERIIR - P A L SHBBI L bic
ADM i BAZME 24 < CDDP IS BN TV S 8\ T & <4
BIL T o, BEEMWIEL V5B XS EOLEEROLR
BRI, ERIMEFVAEBER 51 L LTHR
B LTHWAZ ERAEEEL bR,

R EBRERIC BV T3, HT-1080 fifla 0B s 1EEK
FUEFIOR Sx R A, Zhit, HT-1080 Sllan$4, 138H
R S h e BEEMRS BRI h i b 0TI BB &
AbhZl, FiEEA DRI ED kDI LT DR AW
BN, 1 BMTEENENMREREZ P R EnbED
ZAMETEE L. BEMRYBEL TS 2BHE W5 S
MOMICEBRC T2 BRDROWEL T2 & AT
Bolel &k, FRIBACHEBRYENET AR V—=
T EFDIIEER RIC T D RER( LSRR RIS /e 1 & s
2%, Toks, FEHIESHIBRICE S TREDREONE LK
BHEEOHAYRD, BEORETED -1, EHORSE
BREPDTH ST LV B Lz, Aa AT, B8R
TLEAOIERBFO X WMl o d kit b,
EBELAGIT 5 LA REBENORE, B8, &5
THEBIUVREERYERTHZ ENTETHS.

ERREREE»SEHEOBBRR ER L, RECBA
L, ENRE~EBE L, RGBS SIREA~NBIL, *
ZCHMT A —BORBRBH LTS, ThETIE, & MY
DEANISEBEYHRBR = 7 A BT SR T Teh o o fe i
12, REBENEBRCTOMANABTLIEBYES 252 &n
TEieh ot BNEROE BRI A /TEEA S Lb A ED
PARICL D, X—Fv v 22X b EHAREBRBRTF L~ &N
MZED LTOEREINI. KL, & MEOEBRY —~HO
EURBLE LTHLZ, F2THLATVABABREETEED
HEEREWEOMCTS &, B, BEOBREMRES IO
BRI A I ORI E M FR LD LD EEL
%,

£ E

b RMEPAIE HT-1080 Mgk = — F~ % R Ic B##, PCR
ErllvTe b B~ e v VIBET GT6RIMER) T 540
HYEIE S 2 T L, Mk 20 v iR s A o 45 By
HOoBEN B 2R LU TOREr B,

l. e b B—rr e v BE FEERNCRET2 754 <~
R7ELTIZ, HuB 14,15, 1-8 2MEHTRELHBL, & b
RS v FELTRIES R Hu B 1-8 (BT6MEES) D&
AbherEBe FEFEOKRINCHE L.

2. BERESMRBRHICKITS PCR & (BRIUMIERIEY
2544 7 VHET) ORREE LT, DNA 104 g % THOKH
RHETH 7. Zhix, 200mg DIt LTI, 120 D s
BEFMES HHIIBHNTETHAB Z LR LTW 5, ‘

3. RERMEERTILIED L V&~ Y ALMEBR AR &
h, BEREFMRELL~4 B8 CRERCEMLE. —
J, BREBRTIRSEE L0 -V v S EB BRI
Bih2nic. BBOHEE L, KTRAEBEBEOEER L EOMEL
RLey, BREFNREE X TREBBOER L O 24
B @Ro T, HT-1080 a0 Rig—8 &% 2 bhi.
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4. CPA OEEBE 4 AHIHK S (200mg/kg, single i. p.) I
CERYHEBESMREIEEERBEE 1 BECRVTH
IMEAAETR LA, 2BETCIRFOEIMI L., BRERR
=%, CPA DBE[E i p. 5 I »EBEBSMRKOHINSG
L OER OB ATEER O RI(LIZERD ed -7z, NK fifla D
BB IHIOrER ALY, HT-1080 Mk MAFPICBE L Th hig
BTAFTCORMICHB I L TBTHREREEL DRI, KE
BT, NK #1344 & & HT-1080 M0 &R O E &1
BHIZT ST TH .

5. ERHERRY AVGEHER BT/ 2EREROBR
i1, BEMRAYBELTHL 2EBTE K, HEAERS%]
HECE T ADM KBSl E R L, CDDP il BEHE R E
ot Zhid, BIRECRT 5 FEERCET 5 HRER
DRREE LU MTT 2 AVWRRERTO HT-1080 HifaT
WTHEEME KL Tk, RHoRSEIBINELOL
o t-diz, CDDP 2mg/kg, ADM 8mg/kg & L7=2%, FiiEHl
HEH BB RO CBENREIHEEAL, BAORFEIT
T THoTez EAERST Sho. ¥, HT-1080 #ifaw &
Sk X7y CODP MERIIRBRERCEL XV EBVWER
MR RS, BRERBEL LLRPEY O 2 vOREDOEEM IR
wIhi.

6. X— Fvy 2w AVKEBERRE LTAENEFATRE
Thh, AIRC X5 HEEHEE CIIRERTRELBNER 1V
R TOEENER OFMAETH - 7.
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PR s, BELMEREMEEEE D ¥ LB« KK
EHBCEELABMBEYELET. ¥, FEETOHROELTEX
e BHWT & EREER IS b ¥ Ui SRAERERE—SBFREHIN
FHBICEBRE - LET. 31, AFRORITEEL, KRAEHER
HEWESH YR OEBRXREE, APRBEE, BoEEEERIL
HERKENATERF L ERER BRSO B LT

7%, ARCOEFIIHS0E A AHELEE (1991, HF) BLUH
32 H A FEids (1991, BR) wiWwTRERLL.
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Abstract

A metastatic model system with both quantity and rapidity must be developed for therapeutic experiments using nude
mice. In order to develop an assay which is both highly both highly sensitive and quantitative, specific detection of human
B -globin-related sequence in metastasized human tumor cells in nude mice was performed by the polymerase chain reac-
tion (PCR) technique and analyzed by Suthern blotting. As an experimental metastatic model system, human fibrosarcoma
HT-1080 cells (5 X 10° cells/mouse) were inoculated into the tail vein of nude mice (ICR nu/nu). As a spontaneous metastat-
ic model system, HT-1080 cells were subcutaneously inoculated into the right groin of nude mice. The mice were sacrificed
at weekly intervals after tumor inoculation and DNA was extracted from lungs and lymph nodes using a rapid DNA prepara-
tion method. The DNA (1 . g) was amplified by PCR with the specific primers, and the reaction products were analyzed by
Southern blotting. The results showed that lung metastasis could be detected as a positive amplified PCR fragments (576
bp) from 1 week after tumor inoculation in the experimental metastatic model system. The amplified fragments from the
lung DNA samples increased gradually from 1 week to 4 weeks after tumor inoculation. On the other hand, both lung and
lymph node metastases could be detected from 5 weeks after tumor inoculation in the spontaneous metastatic model system.
Thus the quantitative and specific detection of micrometastases which could not be detected by macroscopical detection
methods proved to be possible using the PCR DNA-amplification technique. By using this method, therapeutic experiments
were done as follows. Cisplatin (CDDP) 2 mg/kg or adriamycin (ADM) 8 mg/kg were intravenously injected at 1 week
after tumor inoculation. The lungs were then dissected at 2 or 4 weeks after tumor inoculation and DNA was extracted.
PCR amplification of human g -gulobin-related sequence and its analysis by Southern blotting revealed that ADM had anti-
tumor activity on metastasized HT-1080 cells but that CDDP did not. The inhibition ratios of ADM and CDDP were 38.9%
and —60.1% respectively, at 1 week after drug injection. By using the PCR DNA-amplification technique in the dection of
metastasis, the therapeutic effect on lung metastasis of human tumor in nude mice could be examined. This method should
be useful for elucidation of the mechanism of metastasis or invasion of human tumor cells and should contribute to the
development of new chemotherapy for metastasis.



