Chick Embryo Assay as a Chemosensitivity Test
for Metastasized Human Bone and Soft Tissue

Tumor Cells
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ZREBIE Avice MEEKEEERES O
BB RICKT T B HLAN A FIRRZ MR

SRAFELHEHAERE CEF  SEBLEE)
I N =

EHRESBEEOBEREOA LOLHIZ, EREEDOA O TEBERCHT 2 EY BB RLARTILES
$5. APETRERSELBESOEBERELOCNEBERBEREORIYEEL, IRBNLAV2EEBER (R
BEE) I oe EBEROATIEBERAOE AR YR Lz, BN EOIEBNORRE LomEw 1 X 10°ED
EEMAEYBEL, 7T ARCIERFS X UMAREH L DNA ¥l Lc, Ef e r EERROBRWBSEEWLRETEL

<, EREBCE T DE + DNA DHEREYHEN DNA MIERIG (polymerase chain reaction, PCR) #EiZ & Di8HE L
7o, BOUE DNA MR 247 ey MECTRHESIURIF L. KiErBUTERTERBERERGOGERELYRI L
HR SHEREMRETIE HT-1080 #, BEREME TIX MNNG/HOS & SK-ES-1 2iduEBiEY R L. EbiC
HT-1080 35 X T8 MNNG/HOS # B L BB RC W TIR B ERY ) OBEBMRAK L Vo0 h£h HT-1080 T
#3145, MNNG/HOS T#10f5 EE» T\ 7o, FRICK LT, SK-ES1 Tizlis L UFio kit s BB MafunzmAEE T
R~ DEBIS AL HT-1080 ® MNNG/HOS it _THEL Z E2RE S h:. BESE T BHOF R L ORI R
TRIMLOEBIHOESNSREE I, PCRECIABERRL—H L. BEBRINTHA/AFORTIME LRI T
LEMTREE 3 A BICHAAFPERE FOmEPIc#E Lz, HT-1080, MNNG/HOS % X T SK-ES-1 0&BEIZ LT
47 FU 7 <4 v (adriamycin, ADM) £~+4 + =4 > ¥ C (mitomycinC, MMC) } TEVREMEYRLE. VAT S TV
(cis-platinum, CDDP), #4 # 87 » A7 7 ¥4 F (cyclophosphamide, CPM) 8 X T°&'v 7 5 A # + (vinblastine, VLB) &%
THEBEORSHIIAMBRIC X DR h, SK-ES-1 12 CDODP 3£ ¢f CPM iz, HT-1080 (2 VLB iz@URBEM LR L
#z. L’ L, MNNG/HOS 0B EIZRE 5 E&D CDDP, CPM #5 L 8 VLB ok LS4 R feh » 7. MNNG/HOS #
Fad B L2 BOREA R I DR R 7oA AR B T, BB 2B R X O 8 RSB T LU mB PRI L TV I,
128 R 1B I IS A ERIPC @A L T fe, & 51T, 2265 X USIRMEB TIZo B r RO 5h, THRT
NEBEYERBAL TV, EBEBR O *ZEB’J , ZFREINZ MNNG/HOS #Miflas B Lz F e MMC &
VLB ##45 L7z, MMC 2#8H 2 K& B E LB A Jin 9% DI BEIEIZ B AR L, 24850 & 7265 ME TIZK 48
3.2% %5 L U1 8% DR AR L. —F, VLB REBOGBEIMFIRIIBM 2 BMEROR S T12-2.2%, T2REEOES
TI210.4% Th 7. 2D I I EEBMRBEERI AN N AR REET A LI VEBLYART A Z LR TH
HILLMTRENT, THBEMEI e  BRSERERE &R, REOBERNOLHOOEBERRL LT, TEBRIIYT
BREEOBEBCLERTERRIILILDEE L NI

Key words human bone and soft tissue tumor cell, metastasis, polymerase chain reaction,
chemosensitivity test, chick embryo
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Abbreviations : ADM, adriamycin ; CDDP, cis-platinum ; CPM, cyclophosphamide ; EDTA, ethylenediamine-
tetraacetic acid ; H. E., hematoxylin and eosine ; MMC, mitomycin C; MMP, matrix metalloproteinase; MTT,
3-(4, 5-dimethylthiazol-2-yl)-2, 5-diphenyltetrazolium bromide ; OD, optical density ; PBS, phosphate-buffered
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LURCEBRERERROMUL BEL, THBIEC IS
FERSEEESMROEEER S L O IEBEICN T A5
PAFIREEERBR R L.

WHELUHE

I, EBMas i

AREOEBERICH o BRI, SitmELa
HT-1080% [American Type Culture Collection (ATCC),
Rockvill, MD, USA 2:5@A] L UTO 6 BOBAEME, X4
HETHIL#NLTE e  BRESHRMA (human
osteogenic sarcoma Takase strain, OST)", MNNG/HOS®
(ATCC »HEA), MG-63* (ATCC 2258 A), KHOS-312H™
(ATCC 2 BEA), SK-ES-1'"(ATCC » HEEA), U-20S2(HEk
BUBEDFSEAT, KBR X n#is) Ot TEETAS. HBEERE
10% (v/v) SEf{L Y > MR MiE (fetal calf serum, FCS) (GIB-
CO, Grand Island, NY, USA) & 0.3mg/ml 7'/ % 3 v (BkH
%, W) ¥ &1 RPMI-1640 53 (=7 v, KR TH5. &
RIS RBE R BT, 5% COBE, 3TCTEHL
7o, BEAOHIRBERIILUTOL > CHE LK. 0.02% Y
7'+ (GIFCO, Detroit, Mich,, USA}-0.2% =L v <7 3 v
PaEEEE — 5 b U ¥ A (ethylenediaminetetraacetic acid, EDTA)
et 016M ) vERRE £ B A ¥ (phosphate-buffered
saline, PBS) % F\ THEf % Bt L7ctk, ERERELHA VT
IR | < 1078/ ml 2 {F8 L. BRCH W -EERED
BHRIL, PV ARV IL-BEBERRBEC LD, 0% LD
ERfEn s s LR L.

1. EREY

TR CEEBHEOBERH L LTACZHER (7Y <=
ARy ZEXKTA LIk V) RIS (KR L0
AL, I L7-PRashaT C TR 1.

Il. EEMOBESZ

FTRENOHEANEN L RL, BEERROBETEYUT
R TS5, BIBI0OE E0BMEFEXL, HERK EOMmE D
BErxED, * 2P OCEERO YAV A TR
lemX0.5cm BEDE LT, €vey b2 AV YEKRE
L. BHUCIRBRBECHE <5 7 4+ v (Merck, Darmstadt,
Germany) 2 T LIMEX B+ L, 307 — S8 v i
HBLALT L X10E (0.1m) oEBFMfax #IRE o mER
WBHELC.

V. EBRAKERER

HBAKIC X 2 ERR T 5B EEERBE S A

®, MLMMNIBEHIK, DR Lic ik TIRDO®mA
BEBT, 307 - COEHELH T 0lml DHAAF RS
Lz, RRABREIERESEYEBECL, B EDOEythE
(BIRISHETS5.1g) WBEBELTRELL K1), HAAHEL
T7 FY 7 =4 ¥ (adriamycin, ADM)(I#FIBEES, 3E), + =
7"% # v (cis-platinum, CDDP)(H A&{t3, ), 41 7 n > +
A7 7 <4 ¥ (cyclophosphamide, CPM) (M EF 85543, ),
Y'Y 7 5 AF v (vinblastine, VLB)(EEF8HK), ~1 b= o
v C (mitomycinC, MMC)(= 4, B E), = F R4 4 §
(etoposide, VP-IB)(7 Y A b v+ =4 ¥ =R - R 45 &
) RAG. BEHT AELBENITRBEIEY B L,
LR X Otz 5 DNA ThbHi Uiz,

V. DNA #H &85 DNA oK

b FEEEEERE R BIRIRR L 0l L (9 05g)
B I UM (K9 0.15g) 225 D DNA HiHUx, LI TR+ HiETH
Teol®. BN ROMA 4ml © 0.IM L+ bV v 4
0.2M = 2 ¥%; 0.01M EDTA; 0.3M Tris-HC1 £%% (pH8.0) vk
THEBRLLT., BHEBEIZT7 > 402 v 20595 = — 7 (Becton
Dickinson, NJ, USA) iz A, 250ul D10% N5~ A EREEF + ¥
v 4 (sodium dodecyl sulfate, SDS) iz #B# L, 65CDEA
FICB T30 MR Lz, &5, 600ul @ 8M ErEE» U &
4 pHS.2 inx, BEHREKFEOHHBE Lz, Xk, 4
T, 11,000rpm B\ C205HELL, EEYERF2—F
CEER L., 7= ek s 2ml, Tris-EDTA (TE) &%

Chorioallantoic membrane
Air chamber 7 Shell membrane

_ Egg shell

Fig.1. Schema of the fertilized egg. Tumor cells were
injected into the chorioallantoic membrane (CAM) vein of
10-day-old chick embryos with a 30 gauge needle through
the shell membrane.

Table 1. Antitumor drugs and doses for the chemosensitivity test

Drug Clinical dose Experimental dose (ug/egg)
Adriamycin (ADM) 60 mg/m? 10,20,40,80
Cis-platinum (CDDP) 100 mg/m? 5,10,20
Cyclophosphomide (CPM) 1200 mg/m? 100,250,500
Etoposide (VP-16) 60 mg/m? 20,40
Mitomycin C (MMC) 1 mg/kg 20,40
Vinblastine (VLB) 0.2 mg/kg 0.5,1

The experimental doses were determined according to the clinical doses.

saline ; PCR, polymerase chain reaction; SDS, sodium dodecyl sﬁlfate; SSC, saline sodium citrate ; TE, Tris

EDTA ; VLB, vinblastine; VP-16, etoposide
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(10mM Tris-HC1 (pHT7.4), 0.ILmM EDTA (pH8.0)] #8217 =
J—s 2ml Nz #B#R%, 3,000rpm B WTISHEEL L
#2. KBz mak s dml B @R, 3,000rpm 1ZHL
<155 EELE T oo, SR LAKBIZ 8ml D=2/ —1%
mx, 47T, 3,000rpm B WTIsHHE DL, DNA 2t s
LTiB7-. WL S5ml D80% = & / — L THEL, WEER LA
#ic 2ml © TE @ERKICHEBE L. £ DNABRIZY A2 7 L
7 —+ A (Sigma, St. Louis, MO, USA) 100ug %% 37C,
NSERIEE Rk, 3M BEE b Y v 4 (pH5.2) 200kl % i
2, TE @BIWMAM7 =/ =N -27redia (10 ]) 2mhizT
1@ (3.000rpm, 154 ), Z = mrski 4 2ml T 1A
(3.000rpm, 104 i {Tis oz, HBRLAKER 5ml D=
2 —A%Mz 3,000rpm WLISHREEOL L =2 — Vi %
fitc»7=. DNA {Z, 80% M=%/ — 2ml THL, WEER
L%, TE @ERCHEM L. & DNA © 260nm IZ81T 5%
B (optical density, OD) %% L < DNA # & (10D=50
pe/ml) KD, WERD KL AT 100ug/ml IZFRBL,
—h% Tag DNA £ Y 2 5 — + (Perkin-Elmer Cetus,
Norwalk, CT, USA) % B\ 245285 DNA HIERIE (polyme-
rase chain reaction, PCR) g% DNA & L TR .

V. 754 3—&LTTA—THF VIV LA F FOHER

PCR 734 <=—¢Fua—7H4V) 2227 L4+F FiX Endo
LY DWMEHEL, v b fUr Y v EERFICEEN Y BERDY
BT 5 HuB-l: 5-AGAGCCATCTATTGCTTACA-3 &
HuB-8: 5-TATGACATGAACTTAACCAT-3, BIU 7 m~
TEAV IR 2 LA F ¥, HuB-2: 5-ACACAACTGTGTTC-
ACTAGC-3', # DNA & #4& & PCR # 1 I (Applied
Biosystems, CA, USA) w X h &8 L 7. 7 =» —7 DNA
13pmol =% L[r ¥P] ATP 50uCi (Amersham, Greenwhich,
CT, LSA), £V R 7L AF P+ —LEEK [50mM
Tris-HCI (pH7.6), 10mM #ifk~ 7% > v 4, 5mM oF4 + L
A b=n, 0lmM A= 2 vElet 0lmM EDTA
(pHB.0) -, 10847 T4 7 —+ (L, 5#) BLIUREXRE
KEMz£E 20u &L, 3TCRBVTLSHRIE X € 708
17V EA €= 3 VIR,

Vi. PCR K&

AL 7R DNAlwg LT PCR RIGHEE® [10mM
Tris-HC1 (pH8.3), 50mM H{k» U =7 4, 1.5mM ik~ 7% >~
LD, FEFUYRRIZLAFVEAK [FAFCTF /v
v =1 v (deoxyadenosine 5-triphosphate, dATP), ¥4+
77 7 v v =Y v (deoxyguanosine 5'-triphosphate, dGTP),
FAF v+, =Y v EE (deoxycytidine 5-triphosphate,
dCTP), ¥4+ v 5+ : £ v =Y v (deoxythymidine 5
triphosphate, dTTP) & 200uM’, Tag DNA FVU x5 —+2.5
Bff, &4 LM 0751 ~—%nz, BEEFEKCIVEE
100 3R U7z, MBOBICE X 5 RIS DR R <72,
RIGHIZ 100l @ 3 % 5441 L (Sigma) #EE LI, KR
L DNA % —=< 44 2 5 — (Perkin-Elmer Cetus) Z{FHL,
BEMLC, 15, 7=—V v 2 %55C, 24, DNA®D
EE72C, 14MEL, Zhx 11 20ELT, 26942
NMEDE L. RIS TH, 3,000rpm i2 6 TEMEEO L
% LBosxsAF I ARKREL, 7aaki s 1004 &0
ARBL, LRBICHIE® D DNA BRE B,

VI. 3% DNA WFH O H

#ig# D DNA B 10u @ 3M Eifgs + U 4 (pH5.2)
BIC300u o=z —-nFinx, 4°C, 15000rpm I T20%
fi&.0 L DNA ®itB &7, DNA 1%, 80% =%/ —
300 W THEH Lo, WMERRL, SUNGHK (0.06% 7 = A
T/ =T —, 0.06%F VLT —NBLXUE.T% S
Vee—-A%al TE BEHEK) 9 WHEBE L. £
05ug/ml =+ v a7r~o FaUKBEER A0mM
Tris, 20mM EEEE 7 + V ¥ 4, ImM EDTA, pH7.2) i, €BE
100V iR\ T1.E% 7 m— A ¥ L TEBRKERTT - 7. kB
BHFUESICE LT NI VAT > —wiT o7, B, kB
WRTHEDOY L 2T LAY BN (05M KBV 2,
1.5M #ik+ b Y v a) h e300 HERE L DNA 2 EH X
B, R OM HELF PV Y A, 05M + U R -iEEE,
pH7.2) pTI5HMIRE L. FMRIFL 2@ VR L8,
DNA 220x &l « 7= v+ F UV v LA (saline sodium
citrate, SSC) M #{tF+ + Vo &, 03M 2= vEEF +Y O
AY®RRBWTFALI v Ay I Ly 74 b & — (Hybond-N,
Amersham) IZ S v A7 s =L, 4RV RV T LV Ty
A X =05 RSN EYBE LT, DNA 27 4 4 2 —IZBE
L7z, Z4A2=12 47 Y &4 €~ 2 ViR [6XxSSC,
Denhardt &® (0. 1% EV€=ntu ) Fv, 0.1% v MmE7
NT v, 0.1%7 4 2—2400), 0% FEES = 2 +5 v,
0.1% SDS, # X 0.lmg/ml 4 ¥EF DNAJ v, 43CDIER
KBTI BEOS L " T ) ) E€—v 3 v Tl
D%, 0.05% (V/V) P E# v -7 %A, 3CIKBLT
BB D A~ TV EFAL ¥ = g v B Teotc. 7405 —112
xSSC 5 £ 0%0.1% SDS # ELEH A TISC, 163 D% 2
ElIf77s0, Bl EHEE0.1x SSC B X 0.1% SDS & LEBKT
TA5C, 1B O%GEY T 7. EHEE X BT 41 A
(Kodak, New York, USA) # FlL T RiE T12~ 18RO R %
Tlgohkd— 324257 4 — TR RTe, EhiIT T
FAA=YT FIAF— (BET A, BRI LD BRSTENE
DRIEXRFTIE 1.

X. MEBESHROTME S HEE

EBERERBRIIB T 2R E L EETED PCR EY Y
100% & L7c& D PCR EMRARAHE TS Z L& » T
fTre otz BEDR EEHEMHE, %) 2k L hRD
7z,

EEHR (%) = 1-T/C)x100

722U T RO BEE, CILERBREORSENEE L
Fo. BHM R Student Dt BTIZ & DI FHILEAYFT
s, RBELSBLUTTHLIBEEREL L.

X. BREANHLSABIRZHRR

HBENF A MBRZERBITIL, Carmichael 5D ffEIC
fEv, EMBHOBKEFEORTELIEREL T A F15
TIV=NC T z2=2—ATF bS5V YT LT a~ AL N[3(4,5di-
methylthiazol-2-yl)-2, 5-diphenyltetrazolium bromide, MTT] &
ERG. BS, SRS ET 180 DRBEEHICHIES
2 X10 fHiC7e % & 5 wHlleiR ER A FR L, Zh %670 PE
<4 2Z7uav=)b7 L— 1t (Nunc, Roskilde, Denmark) IZ 1 7 =
Nz b 180 HE LK. RFICEBRANAKE 204 ML,
CO 5%, 3STCO&BHTTIHREEELL. /2% CPM X
RRENTRRERTH DD, BFRED 41 Frery
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B4 287 4 A7 574 F (hydroperoxycyclophosphamide,
40H-CPM) (EEFzEIK) 2 A\ 7. PBS &M L7 2mg/ml
BED MTT R (Sigma) % 1 w2 %7-h 254 inx, X6
AR R L. SRBEHEYTESIL, CAFLALY + &
¥ F (dimethyl sulfoxide, DMSO) (Sigma) 2004l % 0%, 45
LI MTT s~ v iEREBMELI. =177 L—} 1%
¥~ MPM-l (BT, RR) K UHSCHkse, £v=i
D MM BT E2RKER A 40 ) —F— (BEASA v E2 =2y
F, BR) BVWTHIE L. HRAE HEHHR) 12, R
HOBKERIN0NG L L, EFREREOBNEL BT 5 &
X bkt WENHROEH ikt kR ICFT.

BREMEIE (%) = (1-T/C) x100

REL T REARSBHORKE, C IINBHEOBKEL L
7.
X. BIEREFS SOCROEBEL Y58 L - EEmacst
TIRBREANDATRR RS
MIOBECERBROBRBEONTACES ML
I }10°EREL, BPLITBEOKRE L b FRO T L.
FRSLHTHE L, EAKRIK TS ELHRE, BBRERT

HT-1080 MNNG/HOS  U20S osT

. 5TRbD

| SKUEST ' KHOS-3

i “ ‘ ~=576bp

Fig.2. Detection of experimental liver metastasis following
intravenous inoculation of human bone and soft tissue
tumor cell lines, HT-1080, MNNG/HOS, U-20S, OST,
SK-ES-1, KHOS-312H and MG-63. Cells were injected into
the CAM vein, : Embryos were received each cell line at
the inoculum size of 1 x10°cells and incubated for 7 days.
Then their livers were dissected out and weighed, and the
DNA was extracted. DNA samples were amplified by 26
cycles of PCR and hybridized to the probe HuB-2 as
described in “Materials and Methods.” DNA from chick
embryos having metastatic tumor cells produced a single
band of the expected size (576 bp) for the human 5-globin
gene. Results of each lane indicate the individual differe-
nces of used embryos, respectively.

BB LT s EEMRY B S . 20%, BEEROKA
AFNCH T HREARZH LY MTT B2 X W RE L7,

X. BEHIRBEEOBINE BFOMASSMRE

1 x10°f8D MNNG/HOS #if % #IR10H B O SHBRome
REEOMEPICBEL, B3 BECANAFRRE LA,
BETER, BRLBELIFLEH L. BIEFIZI0% TR
) VYRR TREBREE~T P F YV Y - =4 2 ¥ (hemato
xylin and eosine, H. E.) 2T\, BB EME OH E4 His
AFIFFE G DRERRF & LLEURES L7z, # 72 MNNG/HOS #ifa
BREERRMCIIER LML L, H E REERLEN LTS
BUBRARY ERFEHE L. )

B =

I, ZIEBINREICE D L + BUEELEBEIOELLE

b M RMERER HT-1080 & 6 OB AEMIE MNNG/
HOS, KHOS-312H, U-20S, OST, MG-63 5 & T8 SK-ES-1 ©
BOMBERFC BT 2 EBEYRH Lz, BP0 BoSE
IMEERIE £ MBI S ESBEN (1x 10°8) B L. Big
BTHBWBINAE X v Uik X OB D DNA 2o
WTFF5A4 7~ Hugl 8L Hud-8 # - TPCR Ik B
bE-7 e VBB TFEIISTEEER DR Y T - 7. vy T
By bAA T YRS =g VHRIZ X D BB DNA A Rk
U755, HT-1080, MNNG/HOS % X ¢t SK-ES-1 # %4 L 7

SK-ES-1 MNNG/HOS ~ HT-1080

Liver

SK-ES-1 MNNG/HOS. “HT-1080

Lung

Fig. 3. Detection of experimental liver and lung metastasis
following intravenous inoculation of SK-ES-1, MNNG/HOS
and HT-1080 cells. Embryos received one of SK-ES-I,
MNNG/HOS, and HT-1080 cells (10°cells). Four embryos
from each group were killed at 7 days after cell inoculati-
on. Embryo livers and lungs were dissected out and
weighed, and the DNA was extracted. 1 ug of DNA was
tested by PCR and Southern blot analysis as described in
“Materials and Methods.” DNA from each embryos
received tumor cell inoculation produced the PCR
fragments (576 bp).

Table2. Comparison of metastatic ability of human tumor cell lines in chick embryonic organs

Tissue weight (mean+S8D, mg)

Radioactivity® {(AUY%SD) /1 mg of tissue}

Ratio of radioactivity

Tumor cells

Liver Lung Liver Lung (liver/lung)
HT-1080 457.0+7.3 153.9%39.3 1929.9+272.1 591.914260.9 3.26
MNNG/HOS 495.11+104.2 148.0+9.8 1975.5+£246.2 204.0+124.4 9.68
SK-ES-1 381.9436.4 129.7+34.7 632.01+426.4 576.7+272.5 1.10

a) Radioactivity of ®P-labelled probe hybridized with PCR products.

b) Arbitrary unit.
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LI BT D DNA R\ CEBMROFELRT5761 £xf
OHEIE DNA WA 2B &z, ¥7 OST, MG-63 2B L
72l REF DNA iKW The b -7 = €V EE TR RE X
hi- 4, PCR E4# 812 HT-1080, MNNG/HOS % Xk ©¢
SK-ES-1 mlt& LA vwbDTH . —F, U208,
KHOS-312H % B H& L /=% IPfA R FF DNA TiX PCR E#i3 ¥ »
L BHEIA o7z (R2). £330 DNA X hEH X hio
PCR EMBYH@HEE Lir7 n—7 DNA DRSNS ©HE
L7234, HT-1080 3 X8 MNNG/HOS % BiE L7z EIFD
DNA I8\ CIXEMERERY b O P RS IEME AN DNA
CHELKIBIZ EEdbh o Tk, I LT SK-ES-1 T2
& LU DNA I b ah - B EKREEY 9D PCR &
HEIRERABEDESYRLE (2, K3). MbEMHAKE
BY ) OEB BT EXFOHF A HT-1080 T#H 3 &,
MNNG/HOS Ti3#1054 <, Zh5DEBEMIEIEIRERK
BWTHEBHRE NS ERELMC -7, —F,
SK-ES-1 R LM BT sEBEVRIZRERAEE T
HT-1080 ® MNNG/HOS I bR~ DEBIE A AE - &
PREEIA. FREEBET ABOBIKIEFE X ONCE
FAEBROEBRENBEROBE, Zhb IkOBEEMACE
BHRSSHBEIN PCRECIABHBERE—FKLTL
fe.

I. & EHSBHEBEOEBLEICHT IMINATBBHER

5.

FREBINEC L 2EBERTHVEBLERT L HT-1080,
MNNG/HOS # X ¢ SK-ES-1 0EBEICHT2HAAFIRS
HRBREIET L. HAAKNESHRBES 3 EECTRE
JMRRBELOMEARL O BEEL, AIVAFBREEKIBEANLE
BBEETARCMB I UF2HH L. 5D DNA 38
2 LT PCR 21T\, ¥ ¥ v o ey bl FVELE -2 5
VIRIZ & D IR DNA Wik % #8487 L7c. HT-1080 Mifux B L
FBRBH A A F ADM (40xg/30), CPM (500ug/8F), VLB
(lug/BR) 35 X0 MMC (20ug/8F) % 5 LicfE R, HIAAFY
BELICHBIRIFO DNA B WTIL, FIAAFIFEE SIS
DNA ch# L ¥ hte PCR EMEIZH S TR LT
7. PAAKER S BT 5 BEBMEIRIZ4 « ADM: 89.5%,
CPM: 76.3%, VLB:86.6%, MMC: 83.4% T 7. —H,

CDDP (10, 5ug/88) % X ©° CPM (250ug/88) O # 512
HT-1080 O &R BRI T2 WEDRELTET, TAHLOER
ROGIRE~~0.2%, 5.3% 8L 04.6% 10k &% 57 (3
3, K 4). MNNG/HOS #ifa D FF &8 343 MMC (201g/88) 3
LU ADM (40ug/50) R LCE\REM 2R L (B M4
F: MMC, 85.0%  ADM, 72.9%). L L, CPM (100ug/
98), VP-16 (40pg/88) % X OVLB (lug/88) CiIaEsENE
bhighots (R4, K5). SK-ES-1 a0 GBI &5
AT LT HBHECBREE YR LAE (ES5, K6). £5
C, W CThOoBEREMRC S THIMEBECHT 2 RESRL

VLB VLB ADM ADM  Drug
Control 1 0.5 80 40 Dose(pg/egg)

CDDP CDDP CPM CPM

Drug
N 10 5 500 250 Dose(ug/egg)

Fig. 4. Effect of antitumor drugs on liver metastasis of
HT-1080 cells in chick embryo. HT-1080 cells (10°cells)
were injected into the CAM vein of 10-day chick embryo.
Antitumor drugs were intravenously injected 3 days after
tumor cell inoculation. Eight groups of embryos injected
tumor cells received each drug at the indicated dose.
Three or four embryos from each group were killed at 7
days after cell inoculation. Embryo livers were dissected
out and weighed, and the DNA was extracted. 1 ug of
DNA was tested by PCR and Southern blot analysis as
described in “Materials and Methods.” “N” indicates | ug
of DNA from chick embryonic liver as negative control for
PCR. PCR products of predicted size (576 bp) were
generated using specific primers for the human S-globin
gene.

Table 3. Effect of antitumor drugs on liver metastatasis of HT-1080 cells in embryonic

chick

Drug Dose (ug/egg) Radioactivity (AU” £SD) IR® (%)

ADM 80 13.7+9.4 93.8°
40 23.0+13.2 89.5°

CDDP 10 216.7+60.0 —0.2

5 207.61+46.0 5.3

CPM 500 52.0£18.9 76.3%
250 209.6+137.5 4.6

VLB 1 29.3%31.5 86.6%
0.5 98.4450.0 55.1%

Control 219.24+128.2

MMC 20 184.6£75.4 83.4%

Control 1111.6+439.8

a) Arbitrary unit.

b) Inhibition ratio= {1—(AU of treated group)/(AU of control group)} X100

c) P<0.001 d) P<0.01 e) P<0.05
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FEBROBBESRIITE—HL T,
I. MNNG/HOS #fa%Bis L 1= Bk R OM A A RIK
S#OBMFPMRE
MNNG/HOS MBS E 3 BRI H A A KL & 5 LR BN
Drrv Y YEERKAD H E REGER TR L. BERY

VLB VLB MMC. MMC Drug
Control 1 0.5 Gontrol 40 20 Dose

Liver ~876bp

VLB VLB MMC  MMC Drug
Control 1 0.5 Control 40 20 Dose

Lung

Fig.5. Effect of antitumor drugs on liver and lung metas-
tasis of MNNG/HOS cells in chick embryo. MNNG/HQS
cells (10° cells) were injected into the CAM vein of 10-day
chick embryo. Each drug of MMC and VLB was injected
at the indicated dose 3 days after tumor cell inoculation.
Three embryos from each group were killed at 7 days
after cell inoculation. Embryo livers and lungs were
dissected out and weighed, and the DNA was extracted.
lug of DNA was tested by PCR and Southern blot
analysis as described in “Materials and Methods.”

N

M%7 B EORRAKFHEOBINGIE B LT VLB (1ug/
9P) # 5RO IEIFTI24$ D MNNG/HOS #ika 8 E v
BLTVAZ EnEmd bRt —F, MMC (40ug/08) %85 L
BRI BT AAROEBARAEEI ALY, HHAH
EHE OB RFCEE LEBMRIZALMZED LT, -
RHOREEIZ PCR X ARHEORKRL —F LTV,

V. MNNG/HOS #ie%%#HE L 7-BI RO Rz

BEMR

MNNG/HOS s+ BIMERE FomEPRW 1 x10° BB
L7-88, SR LcRIEFO H E REERLIEHL,
HEBERARYEAXHCHELL. TOBR, OTAKE
LU BB 2 BRI R X O 8 B T NI E
EL TV, 2RMECRESRRIIOEARERACEA
LTWio. X512, 22K RS & OS5I T 242 38
bh, TEHTREBEYSEER LT (K 8).

V. BEOHICETIRNATIRSOHR

MERIZBHIE L7 MNNG/HOS MBI BIEE 2 ~ 8 B
BOTRB/NOERCEETSZ &, ERRENMCRELE
B BRI X b BT D Z AR THD
hdicotr. 2T, GBEOUMELEXER L -HfAFK
LABRIREEF A E LTOREDOEAR TR TAD, &
BOMBRECE S L AR AFHOEBHFZRCOWTREL
7. FEER10H B O RBIMERE Lo BRI EEM L BiE
Lics, 285, 24R5R% X OS7288RI MMC %7043 VLB %
®EL, EBBHEATEEORRERCET 2EBEEMIEY
PCR wHW BB X v L. R EFABRREER

Table 4. Effect of antitumor drugs on liver and lung metastasis of MNNG/HOS cells in

embryonic chick

Liver Lung
Drug 0157223) Radioactivity N Radioactivity
(AU +SD) IR (%) (AU=+SD) IR (%6)
CDDP 20 19.6£17.5 78.1 42.0+14.4 64.99
10 56.0+8.5 37.49 77.0+28.9 35,79
5 62.9420.3 29.6% 99.7+12.8 16.7
ADM 40 24.2+16.4 72.99 66.46.3 4.59
20 65.1+37.9 27.29 111.8430.8 6.6
10 82.0+23.3 8.3 80.0+18.7 33,29
Control 89.4+27.8 119.7+29.3
CPM 250 339.2:£89.6 4.8 69.7+50.7 48.4
100 484.4+90.5 16.8 68.5+18.7 49.39
Control 582.5+234.9 135.2434.4
VP-16 40 729.14173.1 8.9 647.0+215.7 24.7
20 911.9+156.0  —13.9 927.6+143.5 —8.0
Control 800.3£176.5 859.0458.2
MMC 40 111.6+19.6 91.6° 49.7+8.9 78.3
20 199.7+65.1 85.0° 84.9+39.3 63.0
Control 1333.7+£102.7 229.3+134.5
VLB 1 991.9+252.0 28.6 188.5+87.9 21.4
0.5 1489.3+255.1  —7.2 259.0+£121.6 ~8.0
Control  1388.74378.7 239.9+82.5

a) Arbitrary unit.

b) Inhibition ratio= {1—(AU of treated group)/(AU of control group)} X100

c) P<0.001 d) P<0.01 e) P<0.05
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P ECBRBEORHBENCEH L EHELES L.
MNNG/HOS #ifa 0% i 2 Bz MMC (8ug/80) 285 L
#EIE IR B TEFEE S ORI EE LEZCFER
EEARORLARLh, £OBERMHRITN.0%TH k.
¥, BEH2AEM O MMC (10ug/80) OH 5 T1283.2%, 72
B D MMC (20ug/98) O#5 TIZ51.8% DMEIEELRL
#. —7F, VLB 5 BOEBMGIRIBHERE 2ok 5T
—2.2%, T2RERMEDRETIRI.A%TH D, IEHIBHRIZAED

mMme MMC viLe | Drug
control 20 40 o |

Dose(ug/egy)

Liver

Control . 20

Lung 1§

Fig.6. Effect of antitumor drugs on liver and lung metas-
tasis of SK-ES-1 cells in chick embryo. SK-ES-1 cells
(10° cells) were injected into the CAM vein of 10-day chick
embryo. Each drug of MMC and VLB was injected at
the indicated dose 3 days after tumor cell inoculation.
Four embryos from each group were killed at 7 days after
cell inoculation. Embryo livers and lungs were dissected
out and weighed, and the DNA was extracted. 1 pg of
DNA was tested by PCR and Southern blot analysis as
described in "Materials and Methods.”

Nichio7- (6, X9). XI5, HT-1080 KD ER Hic xf
LTEVWEESDRYRT VLB & ADM ¥ B 5 LIKERETD,
ARCEEBEE, L ROCHE LeArE VBB EIHIR
MBiEShi (&T).

V. BRI LURMOESE LY 8L -EBMmiacx

TEIRBREANDARIBZUERR

BORRA RIS L OO ERBE & b 48 L7 MNNG/HOS ##
RoOFIBAFICT2RBERNORSNE MTT k¥ AV TH
N EREBREERCAGE EOHAARE AV, HAA
FloRERCNT2RENRLEH LAER, #RMkD
ICs(ug/ ml) 12 CDDP: 048, ADM: 0.09, CPM: 11,
VP-16: 1.7, MMC: 0.18 8 X 0' VLB: 0.002 Th 7. —4H,
FaEBMEO&HNAAF I T 5 ICx(ug/ml) 12, CDDP:
0.32, ADM: 0.048, CPM: 0.75, VP-16:0.56, MMC: 0.12 &
XY VLB: 0.002 THh, MEBMROEHAAFAKKETS
ICw (#g/ ml) % CDDP: 0.52, ADM: 0.048, CPM: 064,
VP-16: 0.70, MMC: 0.23 % £ 0% VLB: 0.002 Th -7z, B
Mg LB, MEBERO CuEIZAREOMEERL, B
HREECHREOREh -7,

z =

Xk, bt BADEBERIECHLARELACRBREA
DERETH), ERABROFEEL ATHWCHER TSI LICX
Db TER, £ P BARKNTA2REBEOETEHE LT
Povlsen 5® AT e MESEKOBEICAT LTL%, &
Ky RE LR - Py AR EHAIATER. Lx
L, x—F=vAkite tEEOAFRNX BN 2N, &
FEEOBREBEIEDCELE SR TR, 1RIER
D#E¥, Ewing? © “MEH¥MNIELEFAED (anatomical-

Table 5. Effect of antitumor drugs on liver and lung metastasis of SK-ES-1 in embryonic

chick

Liver Lung
Drug Dose Radioactivit Radioactivit
(ug/egg) adioactivity adioactivity
g/egs (AU £5D) IR" (%) (AU=SD) IR (%)
ADM 40 8.11+2.0 94.7% 19.2+10.8 96.3%
Control 154.24+90.4 514.84224.0
CDDP 20 9.3+3.8 97.6% 14.24+7.4 97.6°
10 10.2+3.3 97.4% 43.0£25.6 92.6°
5 12.0+5.2 91.7¢ 52.84+45.7 90.9°
Control 388.1+214.4 582.2%128.5
CDDP 20 14.74+3.8 97.8% 16.0%3.3 96.1°
10 80.7+93.1 87.9% 59.2+17.4 85.5°
ADM 40 45.5+22.7 93.2% 27.3+6.7 93.3°
CPM 250 24.7+20.8 96.3% 58.9+17.9 85.5°
100 230.6£177.4 65.5° 257.5:164.8 36.8
Control 668.1+382.4 407.6+6.2
VLB 1 120.8+67.4 52.4% 198.9+84.5 29.7
MMC 40 7.8%£2.8 96.9 2.94+2.7 99.0%
20 10.4£7.7 95.9° . 4.9+6.0 98.3°
Control 253.9+49.9 282.8+127.7

a) Arbitrary unit.

b) Inhibition ratio= {1—(AU of treated group)/(AU of control group)} X100

c) P<0.001 d) P<0.01 e) P<0.05
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mechanical)” {RE&¥E L ¥ Paget® ®" 1-# (seed and soil)” {§
FE BB L7z “IEF S (orthotopic)” BRI h Ah7-BiE
BREBARHTAZECID, AR I > TRERCEET
HEBRBALMNCERN, X— Vv RAEIBEBINOOH S
P RPN IR ERRE T o, BB RS ES
BB Tix, HI-1080 #1AE™ % RD MY+ A\ 7 EB £5%
BEEINTWBITEE oL,

—77, ZEBINT Murphy P BINERE LICBE L BB
HEEE LBET A EARE LDk BHE LT, ERE
PEELIOCe FEFOBHEODCHERIATE ALY, L
2L, ZEERYACEEBEERIIEHCER L FEE D
EHFHBFBRLCOVCTHRLAZSDORE L, b FEEOBRSE

Fig. 7. Histological sections of embryonic chick liver 7 days
after inoculation of MNNG/HOS cells. In chick enbryonic
livers untreated (A) and treated (B) with VLB (1 ug/egg),
large metastatic foci were formed 7 days after cell
inoculation. On the other hand, small metastatic foci were
formed in embryos treated with MMC (40 ug/egg) (C).
Arrows indicate metastatic cells. H. E. stain, X50.

BB 5 BERD D s T e KB REREN Y By
BE 5 ile VERCHTAEZHNE LAY, BEEES
CHTHNAFRIMRR, EREERERS IVEEOE
HEHERRVTETH D Z L2 AW LR X DR L
e Lh L, ZEBMYERERICHAV- 5B, ERE
WEAT BEMEBVEDEBRINIEBEIBL T, &8
REoBHITREERFMNRBRCI > TLRETHH, SEM
FERD -1, ZOMBYHRTILDRAI L —-TIL, e 15
7 a e BETFIBEEMIH T AHRENL TS 1~ — 2 A
7o PCREY WL D, BIRERSBFO L FEREBER L
ENCHRETER L RELRLY. AFETRETREBER
BEOEBRRRL L IEERERERROMITI Y AL,
IOFBICHE, BEBIYAGze BRRSELEE@RD
EBERB ICHIEBREC AT 2N AHRZHRB YT
7z.
AERRBRHRTH o FEEMK, RSk
HT-1080 B AEMK TS 5 MNNG/HOS, SK-ESI,
U-208, KHOS312H, OST 53X 0" MG-63 0 TRBEHTH 2. %
BERERE LonTRCAEEMELBEL, BPKELY
BELFICBT2EBEE YR LR, HT-1080,
MNNG/HOS # X T8 SK-ES-1 # B Li-BI A8 F o DNA
CEBMROFEESYTT PCR BRIk 218 DNA Wi 2k H
Ehi. Ehi, EEBET BEOCBIRKEFB X UM it
SEBMOABFENREDORER, HT-1080, MNNG/HOS %
XU SK-ES-1 oEBMRaNSEBFEIL, PCR HIC I 5%
REE—FH LT, D EDR SR HT-1080, MNNG/HOS #
T SK-ES1 ERBIICEWTEVWERERLRL, ¥
PCR XAV BZ LI - THBIIBRC R I e + BEREER
Ml EEEN, PORRNCBRETERZLERLTVA,
2tV ZA 22T RF AL F -+ (matrix metalloprotei-
nase, MMP) 7 5> 3 V —DOHER L &BEIZREET A s Z &8
SRE XN T 9%, HT-1080, MNNG/HOS X ¢ SK-
ES-1 @iz Fhd MMP-2 (72kDa €55+ —%/NHa 355
F—4) & MMP-9(92kDa £ 5+ —+/N B a5 ¥+ —+) R
ERELTOUBZENBEIRTVLAY, KFRT, ZDO3I8D
MR S EBEYRLAZZ &1, MMPs RENSEE
PBRIT>EBCEELEHE R LTWH I EeRBL T
5. Ffo, BEED DNA I hH 3 hi: PCR BB a8
FREEY Y OFHEETEE THE LR, HT-1080 &
MNNG/HOS 2B L= B4&, ML D F01z 5 549 3 ~10f5%
BHEAS G ERBES 7. —F, SK-ES-1 T, F
EBLMERLNERBRETH-7. BEEMBRLBEST 2180
108 BOBIPREOMBARIZIRHBATH D, BERROEZIIN
WHERZ L. fEsT, MEABELESMIRILGEL D LI
CELEBT2ERARDL. SEOER TS HT-1080 #
MNNG/HOS O HEBAHEGEE L b &< Bdbh kb,
SK-ES-1 BFi~ERBIERE I MEO BEMARICEE G Z &8
REIh, ZOZELREBRRNLRETAIERO—2LLT
Paget™ 2fR%8 Lc LBERR L RETH D LEELD . TR
BHINEORREY - ARCEB TR 5 £WHELER
LB A4&R (in vivo) DEERFZR L LT+ oA A2 LT
WHIZEERRLTWAS.
ERRCHTOINNAAREERRE LOBES 3 BEH
BAFEMEPICHEE L8B4, HT-1080, MNNG/HOS &
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o SK-ES1 OEBEIIANAANCL DRIEZEEH LR LI
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PEEMEC VT HIME—B LT, FRBRIMREN S L
CHOEBE L h o8 L ESEC T MTT 2 Aot
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5ﬁﬁhﬂﬁﬁﬁﬁmﬁmm%b%h&mot.%oflhb
PEROEBE BT HEABRIHIL, Bx OMBOHDAA
ERTARGHEARRLL DTS D, BBBBICH - TEA
R ORI AMBEABRIATLARLI LERLTLS. A
3, EEARCRCTREARZHCEBEL A tiBlER
B0 &8s ME - Fodic, RAER (EERER) L EBETIZAR
DHBAFIRSM L RTLOLEL S, BRNCIERFR—
e, A—EEOLOTL, RRELBEEESLVIIEBR
DB L T, HBAFDORZWRRILD Z L1XH ORE
Lo THLNTHEY, o, BHEMIMCLL D RS
DEVEFEEYEBERCAVTEBRICBIT 5RRDRY
BABE, BREIGEBE TR ARENLRT LA TS
#Exbhb., SHRENSEZEKEECEERNB LMD
b, BEBEOCHNOLELT, EBEFOEFRZTEY FHT

HAEBRELTEATHDHLELD

BB A BIE LB EIT O ARSI R £ BRICR
LR, ESEIIEME 2R, 8 RME TIIM I IERN
WHEET A, 12EMSTROERARARACBAL, 251
20853 L USRS RIBIC I S WMTE R BIA LT WA Z LD
Mt ot ZOBRE, SRENERECOAERCBMEL
EEM B EE 2 R CRE O ERCEET 22 BIERE 8
BEUACEEAEDMBIREHMICBET S E VD
Chambers H* B Fd <4 rrAa—THBAWTTR-1E
BRRERE—F LI

EoRBERYEC, ERODRBEICINAF YRS L
B A OEBISIRIC O W THRE R T - 7. MNNG/HOS #
BOEBEIZH LT MMC A% it VLB ¥ EEBIE 2 B
#®, IHEHIZ3 BHICEE LR, EBIMEHIE MMC &
EBTIZIH £91.9%, 83.2% B LU51.8%THH, VLB &5
BT 2HEEORET-2.2%, JHEORETINI.4%T
Hots., ThbLOBRIL, BEARICESER2RETS
LA EEHMBEOERNEI L HRAUTHE Z LRI T

Fig.8. Histological sections of embryonic chick liver after i. v. inoculation of MNNG/HOS cells. At 2 hrs (A) and 8 hrs (B),
tumor cells existed in small vessels. At 12 hrs (C), tumor cells invaded into the endothelial cells. At 22 hrs (D) and 51 hrs
tE), tumor cells-showed. mitosis and proliferation..- Tumor cells formed- metastatic foci on day 7 (F). Arrows indicate metastatic

cells. H. E. stain, X50.
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Fig.9. Effect of antitumor drugs on liver metastasis of
MNNG/HOS cells in chick embryo. MNNG/HOS cells
(10° cells) were injected into the CAM vein of 10-day chick
embryo. Injection of MMC and VLB were performed
either 2 hurs, day 1 or day 3 after tumor cell inoculation.
Embryos from each group were killed at 7 days after cell
inoculation. Embryo livers were dissected out and
weighed, and the DNA was extracted. 1 ug of DNA was
tested by PCR and Southern blot analysis as described in
“Material and Methods.”

Table 6. Comparison of inhibitory effect of antitumor drugs administered at a different time on
metastasized MNNG/HOS cells in embryonic chick organs

Liver Lung
Drug Time® (gg})zzg) Radioactivity 9 /0 Radioactivity
(AU £5D) IR? (%) (AU%SD) IR (%)
MMC 2hrs 8 135.0+132.6 91.9® 40.8+31.5 89.0°
Dayl 10 279.8+183.7 83.2% 98.9+57.8 73.3%
Day3 20 800.5+311.5 51.8% 177.1£36.6 52.1%
40 455.5+154.8 72.6% 92.9+22.9 74.9%
Control 1660.8+157.4 370.1%178.5
VLB 2hrs 0.2 896.4+301.3 —-2.2 243.4126.3 28.7
Day3 0.5 785.9£351.8 10.4 336.7+122.8 1.4
Control 877.1£160.1 341.6+87.3

a) Drugs were injected at the stated time after tumor cell inoculation.

b) Arbitrary unit.

c) Inhibition ratio= {1—(AU of treated group)/(AU of control group)} X100
d) P<0.001 e) P<0.01

Table 7. Comparison of inhibitory effect of antitumor drugs administered at a different time on
metastasized HT-1080 cells in embryonic chick organs

Liver Lung

Drug Time? (ﬂ]g);es;g) Radioactivity o Radioactivity

(AU £SD) IR ©6) (AU£SD) R G0
VLB 2hrs 0.2 790.3+399.9 48.1 601.2+262.0 58.5

Dayl 0.25 1091.8+401.3 28.3 658.4+263.5 54.5°
Day3 0.5 257.2+70.2 83.1¢ 349.0106.5 75.99
ADM 2hrs 4 150.4+94.2 8.1 256.11+118.8 82.3%
8 16.8+10.9 98.9% 28.4%14.5 98.0¢
Dayl 5 290.4+24.9 80.9¢ 512.1+303.4 64.69
10 119.1465.7 g2.2% 169.4+95.4 89.0¢
Day3 10 346.1+£50.7 77.39 339.4:476.8 76.6%
20 335.1+£88.0 78.0% 147.6£106.9 89.8%

Control 1522.6+381.0 1448.3+350.9
MMC Dayl 10 96.24:47.3 88.2% 259.0%+98.0 83.1%
Day3 20 181.1+117.4 77.2% 315.5%156.6 79.59

Control 813.0%177.2 1536.7+377.1

a) Drugs were injected at the stated time after tumor cell inoculation.

b) Arbitrary unit.

c) Inhibition ratio= {1—(AU of treated group)/(AU of control group)} X100
d) P<0.001- &) P<0.01
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SRBINEC PCR KLUy v 7 my MEEALRIER
PEEEAZEICLD, b N BREBREBOBBRRE L
DENEB R T AN AFIREERRSTTRETHSL L%
mhaic Lic, ABE T e FFREBEEEOMBKL AL
LBRE T -0, 4%, BREFT AV 2 BEBRBRCKE
PEASHAHIEICL D, BEIAOERL L CCEBATE
ORRICKELSERTAZ LIRS ND.

= ]

SREENYBVEEBERACL D, b BREBEESN
BOEBEYREL, SHKBEBHMROBBRIN TSN
RAIRSWRERY Tic-72. BIBRRCET 2EBMROR
HiEe LT, BBEBCETRb e PCERNR S/ m eVl
EFEFI% PCR Bk DIiE Lickk, v v 7 my MEICT
#iE DNA Wi 2B I UL, UTORREEL.

1. IR0 8§ 0 BIMERE o mERICBE L cBRERE
BEEREEK 7O > B, HT-1080, MNNG/HOS ® L T
SK-ES-1 ® 3B BIREC K- THVERELXEL TV
T L AHEE L7z, X5, SK-ES-1 42 HT-1080 % MNNG/
HOS 2 ~<BF & W i~ OEBIEAEL BV 2 EHARES hic.

9, BEBNETHSESHROEBRICHTHMMNAFDRK
FHARE L. BEEMEBEE 3 ERIEFLERE LD
MR s L8, HT-1080, MNNG/HOS & X U
SK-ES-1 0EBETIZWTFRS ADM & MMC iwE\WRER K
#7 L7, %7 CDDP, CPM £ X TF VLB iK# 3 2 5&BHED
BBk bR H, SKES1 12 CDDP ® & T
CPM ¥z, HT-1080 i VLB i E@REMHER L. LaL,
MNNG/HOS D## &z CDDP, CPM, VLB OE#&E S Bz
WTRSHE RIEh T, ZRALDRERIE, MTT Ex2 AL
RHAAFREERBOBRE - LT

3. MNNG/HOS #Ha% Bl L7z Ja R AT & BRI 5 1c
BEwm T, BB 2R s X OF 8 Rtk TIa
WEICEE LT W, BB OERNEMRIICRAL
Tinfz, Xz, 22863 L OBIRLE TS HBEELRD S
N, TARCTREBEY LHHUM L T2 Z LRI N,

4. MNNG/HOS #ifa®sfa 2 RRI%, | R ¥/ 3 HEITH
PAKIREE LR, MMC 85 BOTEE RIGIRIZE £
91.9%, 83.2% 3 L U51.8% THh 7. —J, VLBREFH DO
BEREOHRIBE 2 BEEORS T-2.2%, SAROEKE
T10.4% TH - 1. EBHARBEHOBINTED AN AFE
FETHZLIL 0, BBRAHEIENS Z LAURE NI,

5. SRBIEIC PCR BB IOy v ey PEXIEAT
Brlickh, e BREEREROGREYEBE,OCE
MR T E . KERe M BREEREBOEBRICINTS
HPAFIREHRB L LTHoERERHEA TR, BB,
BB EOMIA R L UEBRICK T AEBEEOMBICEALSR
BRI DEELD.

# F33

Weiz picisy, BB HHEYLARMEYE Y ¥ Lo BTSN
BESCRErsBELYRLET. Tk, FRALEEAEY, AHR
HE ¥ L SRASNAFERFH LSRG RME « KRBEHZCEDL L Dl
BrELET. 31, APEETThizcb, KEHBE, AR IEE E
LIe@iR k20 A BROCAT L B SR R e O & D B o L &
T, i, MEIEAOES, FEESTTRCELESR, HiBHRS

¥ LR ASESENAYHREBRLDEE, SRA¥E—FERN
BFEETEH L LET. 2XRL2HBHEEHD ¥ LASRRENA
FRFLEREROER L SRAF R/ BERHO LR <L
BLLFET.
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Abstract

Improved therapeutic effectiveness for patients with human bone and soft tissue tumor cells requires the development of
more effective treatments for primary tumors and also metastasis. In this study, the usefulness of chick embryo assay as a
chemosensitivity test for primary tumors and metastasis of human bone and soft tissue tumor cells was demonstrated. Seven
kinds of human bone and soft tissue tumor cell lines were examined for their metastatic tendencies using embryonic chicks.
The cells (1X10¢ cells/egg) were inoculated into the chorioallantoic membrane (CAM) vein of 10-day-old fertilized eggs.
The embryonic chicks were sacrificed 7 days after tumor cell inoculation and DNA was extracted from the lungs and the liv-
ers. The DNA (1 xg) was amplified by the polymerase chain reaction (PCR) with the specific primers for the human £ -
globin gene (576 bp) and the reaction products were analysed by Southern blotting. Histopathological findings were also
examined. Many metastatic cells of HT-1080 fibrosarcoma cells, MNNG/HOS osteosarcoma cells and SK-ES-1 osteosarco-
ma cells in embryonic organs were detected by using this method. Antitumor drugs were injected into the CAM veins 3 days
after tumor inoculation. Three metastasized human tumor cells showed high sensitivity to ADM (40 x g/egg) and MMC (20
« glegg) but showed different sensitivities to CDDP (10 u g/egg), CPM (250 u g/egg) and VLB (1 u glegg). SK-ES-1 showed
high sensitivity to VLB (1 x g/legg). MNNG/HOS did not show sensitivities to CDDP (10 u g/egg), CPM (250 » g/egg) and
VLB (1 x g/egg). The histopathological findings of the metastasis of embryonic livers and lungs exhibited the same results as
that of the PCR method. For the inhibition of metastasis, the effects of antitumor drugs at an early stage of metastasis were
examined. MMC and VLB were injected at 2hrs, day 1 and day 3. The inhibition ratios of MMC in MNNG/HOS cells were
91.9% (2hrs), 83.2% (day 1) and 51.8% (day 3), respectively. The inhibition ratios of VLB in MNNG/HOS cells were
—2.2% (2hrs), and 10.4% (day 3). These results demonstrated that the injection of appropriate drugs at an early stage after
tumor cell inoculation was effective in preventing metastasis. With the presented assay system using the PCR technique, an
experimental model for metastasis of human bone and soft tissue tumor cells and a model for chemotherapy of metastasis has
been established. It is thus considered that chick embryo assay could be useful for elucidating the mechanisms of metastasis
and invasion of human bone and soft tissue tumor cells and should contribute to the development of new chemotherapy
methods for them. ‘



