Chemosensitivity Test of Malignant Brain Tumors
Using the Chick Embryo
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BRI, MEE,» > RE L BBEOTE 2 MERCBELTL L . FOATHRET 2
CELREEETHYD, BER - LEBRELHE L L ERRESDETH S —7, EREREE T
E@%ﬁﬁ%ttf%i?ékm,ﬁﬁhtﬁ%wﬂbf$ﬁ'mﬁﬁﬁ&wﬁbn,m$ﬁ§®ﬁ%
BRI TELVBENS . (LEREORBENELED 2 BN CEL DIEFIZ L THRR LB H] % 8
Ry~ HEOBBREN (in vitro) 8 & UHERES (in vivo) DHBHBEMARISHALN T &
o L LIRS OBFEO Ik, BEM, Bl F8, 8%, 52 Wi EBRHEDEREL FHE
ECBELTERSLOMBEERL T 5. K%, ER PRI 28 FT BE CHE IR e LR AR 1 B BR i %
BT <, SREBITMRREE 1 & 3 BB 0T 3 RS M RE & R L . B SITEEDERE MR
BREETLVELTOERAMIC O ERM L. £9, BISERE LCBELES v I X I e SR sz MR
(%g%m@@i%%%%b,%@%ﬂﬂﬁ?éﬁmﬁ%%%bk.RK%ﬂWKW%éntthMﬁ%
ERMROTRER AT A0 EE 2 HRL 7. BEE2RED A BZMZ 1-(4-amino-2-methyl-
5-pyrimidinyl)-methyl-3-(2-chloroethyl)-3-nitrosourea hydrochloride (ACNU) iz U 7i330.0%, methyl
6-[ 3-(2-chloroethyl)-3-nitrosoureido] -6-deoxy-a -D-glucopyranoside (MCNU) iz #f L 7 i250. 0% ,
cyclophosphamide (CPM), adriamycin (ADM) # X U cisplatin (CDDP) o = EfHE B (CPM+
.MM+amRCAHK%LT@RB%TEOK.%ﬁ&ﬁm@7&%mﬁmfﬁ,mmUmﬁbfu
28.6%, MCNU izt T1242.9%, CAP WKL TIE14.3% Th -1z ZOFTRBFEICER, BEEE
AR 7EBIC N L TR 2B, BAEHELT o0, ZOMBE, EBMEE (true positive
rate) #355%, EREPEIR (true negative rate) 28100%, S4ki9% FHIZEIZT8% & BEMERBROMBRE L K
%%@Eﬂﬁﬁﬁﬁﬁﬁ%b%ﬂtm<omyééK%WﬁE%L®M%WK?7X%@EE%%§
ik (B16-F10 melanoma) 2 BHE4 2 = 210 & - T B € 7 A %/ED , ACNU, MCNU, CAP @
BIR Y 6 REDERRICENL 2 B ERE S AL TH D 2 LN RB ST BFRC LD, BRHBINER
BRI BN Y 2 R REOBRSR S FHLE2 L3 SCBLTHE 2 TR R R AR
BETHY, Lo bEBEREFLE LTOERTHB LEL ST,

Key words chemosensitivity test, chorioallantoic membrane, chick embryo,
malignant brain tumor, brain metastasis

BEURIEBICT 2 B BT, FAEE, K B, WIXshEbokldv ik, (LEREOEE
SHERE LFEBED 3FIT & 2 EFRBBENLET MRLSBBENTVR T L hhb oS, ZDHRER
53, REFELERBBE L Lo EBEENEE X BMEFsALBCRREL TOU AL, 20EEE L
N EBRICESRA SN TV B8, RIERWEET T, BEEPR—HBEHEEDO LD TH>T L, HES

Abbreviations: ACNU, l-(4¢arnino-2-methyl-5-pyrimidinyl)~methyl~3-(2-chlor0ethyl)-3-nitrosour~
ea hydrochloride ; ADM, adriamycin ; B16-F10, murine B16-F10 melanoma cell line; C6, rat
C6 glioma cell line ; BLM, bleomycin ; CAM, Chorioallantoic membrane ; CAP, combnation
therapy consisting of CPM, ADM and CDDP ; CDDP, cisplatin ; CPM, cyclophosphamide :
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T B REE AR B koD EBMR O TR
(heteroéeneity) PEEINTVLE®, ZRICLDE—
GG TH - T bEL OEECREMELHE T 2 UEA
BT Lnkoohd. B, BREORCT
BRISRES MBS, BER BRI L L ORIFR
DAEED T LICnD . Lo TRERERGATC
B2 OEMIIEL CHSHBRZERR 2T, 3%
FUBEH OMIE LR T 5 2 ki, L DHEECHE
HEAEL L TEETHL. AL EARE
ERE%HI2 L bEEETH D

ok RESE, S HLOBEOEEHRINT D
RS A TR R RE R AL LI T D
BEpEEh, HE5ORREN (in vitro) ¥ & U
B (in vivo) FUEHIBEZRREBIREE LTV,
HiEr LTkt MBI o= —FRE (human tumor
clonogenic assay, HTCA)?, & & L Td X —F~ 7
Z3E EREET AL (subrenal capsule assay,
SRO)®, nEMRFanTWS. Lirl, neonkh
i, OBETOSFIFRREONR 2 BEIBORR
HirESHTEMELTY5, OBEEBOEERNE
v, @ o= —HEREME:, ORBREHNEY, &
2V ROHBRREOFBENE E > TORVLEDHE
EHiB D, HeOEFICE TS EHRZELFMT 2
ik LTRERSH 2. 72 CHIEICT 5 EXIR
SHSERD L 51, BECFEAETEREN& < »
SRFEICHETE, Lo bEECRA TR THELH
ERREERBEOHEASTEEATYE. —F, fit
R O BMEEOM~OERIIBRK MR Z L TR
wat, NEBBEOEEECET AHRRED AL
{, MEBEBREFLE LT IN DM ZL.
EEFZREBIMRELCE FNEEIBETRETDH
% £5 Murphy O8E"ICEHE L, IhERMERC
GET2 2L 28a. Nb, SHEBINEREZHV
2% EL OBERER N T 5 USSR AR
PLTHYT A E2EMEL, sy ABER
aEER RS Ay, FROBMERICTT 2 HRE
BEFLELTOURERIC DL TR EMA .

s & U
1. #

EECEEA LN, R LTIy b
Y F — < B SEHIIERE (rat C6 glioma cell line, C6) &+

v A TEME E (0 JE R M KA (murine B16-F10 melan-
oma cell line, B16-F10) #f\>7z. B16-F10 fifiiz@h
BB EEEL Y - ERNBERTE LD E
Banie. BEERAEEE 3 EMICERRERBEN
£5 & UBEERRIC BV TR BTSN BB X
U B MREEO TR (62ER) 2RV, 2 OPRERE
25K Q0ER), EHEEMILE 8 Rtk (8 R,
B R HAIE 5 Mk (5 ER), WREBMRE 2 ik
(2 fER), LaRHE 3 ik (3IER), BE3FIE 4 ik (45
By, Y o B 2 Hiid (2 HER), BEREER MG
(L4FEY), BERERE 4 Bk (4fEH) TH 3.

4 Y12, Roswell Park Memorial Institute
Media-1640 (RPMI-1640) (Gibco, Grand Island, New
York) #2#th 10.4g % ZEH K 850ml IZVEREL , REKR
F UYL 1.2g 2MAMAEE L LERIZ, =y
> 10,0000/ml ¥ A b L 7w A 10,000 g/
mE&~_=y Yy —RbV 7 ERA Y UBR
(penicillin-streptomycin, PS, Gibco) 10ml &, 56°CT
30AREMIE L FEEL L 22 RR R ME (fetal bovine
serum, FBS, Gibco) 150ml %0z TIERL 72.

1. SHENERE~0EENBE

BREREIN (FV R ATV I XKT A PV I EY) I
BRI (KE) & VA%, INEL 7RI h3TC
THEIL 7z, RUE11E B0 BINEESE (candling) L,
MR FOMEORESED, 72 2ROCHERD
Y2 EHOTIECH lem OAQFELT, £
ey kTR ERE L. IBREET IS5 BREC
EEddauE I cEBELT, BHLU AR
kEBEFTL. FOREBROFB/ DAL EZRITSE
% ZFILORENOLELREHESIT BT L THRE
ML ISR R ABEL, IREEREL TATRER
VEnte., COBHLERE LOMEOFEZEL LD
AUEBEBELL (M), Lkl ERED 6~3
EOBINEFER L. FMC L DB s REiES-
2 M RIZ R B & THECCHIYIL , AEHBUT IR T 2 W
&,ﬁﬁﬁiuSMIfO%ﬁbt.wﬁﬂmﬂﬁD
%ﬁ@@ﬁﬁﬁ@ﬁﬁ&ﬁ@@ﬁﬁ%%fﬁ%?@ﬁ
Smm OEE LT 7o)y S R ERE LICES,
—EDMaSE 20, | OMEERE LTY DAL
CBAELS. 20Uy 7 3B 2 B B RE L
skEELk.

. MEH%sE

CR, complete response; CT, computed tomography; FBS, fetal bovine serum; HTCA,
human tumor clonogenic assay ; MCNU, methyl 6- [3-(2-ch10roethy1)-3-nitrosoureido]-6-deoxy-a
-D-glucopyranoside ; NC, no change ; PD, progressive disease ; PR, partial response ; PS,




BINEIC & B BB N T 2 LB H R R 1115

mE4EHE (EEBERIAE) O BINERE Iz
EEMNEFREVSRETVI I L TCHEBOAELHER
L, gkl EmMEN TS L. B, SHINE2HC
EXL, MEOMERE S, A ICH 5 mmX10mm
DEFHOEEZTT, WROAEHBEL TINRELE
WUL7z. BHL BB B Y5 7 1+ > (Merck,
Darmstadt, Germany) 28 L CME % RPT <L,
EHEME T I — VDT EsErHL T
0.1ml OFEF 2 HERE LOMEN RS L. £4
HEDBEINFBHEESREL RS L, #5648
MN0.Iml %3S ICBEERBL . NEEOBI
ik, £EAEK 0.1m]l 2EKBCES L.

V. fifEH & SRIGHAREZOEAR D Lt RE5R

R L 7o GUBHII BLA C 1 AR S RIAE TR
RueHAshTwid=braoY 7L 7%O 1-(4-amino-
2-methyl-5-pyrimidinyl)-methyl-3-(2-chloroethyl)-3-ni-
trosourea hydrochloride (ACNU) & methyl 6-[3-(2-
chloroethyl)-3-nitrosoureido] -6-deoxy- & -D-glucopyr-
anoside (MCNU) @ 2 3%, SHIHRABEL L TIEE
HEEOBEBER N T3 HEHESEESLTY 2
CAP % :® [cyclophosphamide (CPM)+ adriamycin
(ADM)+cisplatin (CDDP)] #% K \» 7= . #& 5 # 13
ACNU & MCNU D341i213 100 g/egg £ L. =
RS R OBINIEFHEEN 6.5 THLDT,

Tumor

FEED BT 2 LERESBOT BN TS .
FRERIZE LT, BROBKESEREE L BT
BTN AN TES O RMMEE R EES
<, 100p g/egg WEMTHID THEENE LD
T, FHRTIE—4 100u g/egg DBREBEF T,
CAP BEIZB L TR EEHOBKE S B (CPM:
350mg/m?*, ADM: 35mg/m?, CDDP: 35mg/m? A&
RERUD THEROSAT L2, H5F0BIKED
FREB/SRD SN2V T, BIPLIEDFEHEEH
6.5¢ ThHs I LrRIZROBERD 5> BIEER~AD
BRESEZEHL .

X=YX0.17

THERIDOREBRES & (1 g/egg): Y, TUBEIDOE
KRS58 (mg/m): 0.17, BERE (FE 160cm, &
H 60kg DRRAD L MERERIE 1.6m? £ L THE)
CAP ®ik & ACNU, MCNU O%h& & Hi+ % 72912
BREFBREREEZIRO L S ICHEKBREEDT.THE L
THRETRETHLH, CAP METRERZS5ED
2ERS TRIEROET L, EBHSEIZIL 20h -
7z. Lo, FERIZB LTI CAP #HiECIlE
KESEBEr 2D EHOL.

V. RESSHROHEE
1. PEHIRZ M RER DY E

Chorioallantoic membrane
AM)

/ _ Shell membrane

_ Egg shell

Fig.1. Schematic drawing of the fertilized chick egg.

penicillin-streptomycin ; PVB, combination therapy consisiting of CDDP, VLB and BLM;
RPMI-1640, Roswell Park Memorial Institute Media-1640 ; SDI, succinate dehydorogenase
inhibition test ; SRC, subrenal capsule assay; VLB, vinblastine
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PUEHIE 5% 4 HEES BB REE 7 B B I fRE
FTEBLLEERYDHL, 20EE*HIEL .
WRBEOFHEEER L KL ¢, EEEEEEES
RORLSEHLZ.

W
FEBEREE L (%)=(1 ——\—N—)XIOO

We, MBHOFHEFEER (mg): W, FEFIKRS
HOFHEBESR (mg)

[EEHENRBOMETFHNMRET 5 UUTOEBE
THEWE s hizEE, ZoEREL TER
»[BRESY] LHEL, ZAUNOHER [BR
L] L¥ELE.

2. BRBROHE

CEBREOBKSRE, EEEMEBNEHRSH
(L) & 2BRMRHEEE W o7, BB,
HEFBSRIPATaIY Y2 —F —WEBE
(computed tomography, CT) LI X SEM & 86578
EHEL, 2DFORES 4 BMUERSEL b0
%% (complete response, CR), 50% LA L&E/INT 2
Lebi, BEICL? 20BREOHEL R, O
ZORRED 4 BRI ERSE L 72 b D 2 F % (partial
response, PR), S0%KRMHE/NE 72 1X25% RO K
BHBY, EBCL2 2REOFEOEE LR, »D
ZOREBIAABULBBEL LD ETE (o
change, NC), 25% AL A L b O % ET
(progressive disease, PD) & L 7:. Fii@HIRZ

b

DFER L BRRBIR & OBEME I D TR 2R 2
To7:.

VI. EBEBRETFL~DICH

RINIHEOBINEEX U ERE FOMED MBS
E®, BI6-F10 x5/ —<#lifd 1 x10* B % EH L
DS LEROFETMENCBEL:. X5 /-2
e 3 B B hi@El = MENICKRE L. 55
BEBIZEFBRZERERCHE L.

FEERS% 4 BEHCBINRIEON & S Y
L, 77 vBRCEER, SBERELOEBENE
U7, WEHOTHEBRE L L T, ERELE
REEHUFMLUZ . SBEEROHER TR
L7z,

EBIEEE (6)=(1 —— X100

Ne, XHREFOPHEBER (H): Ny, HEEHKS
BB ()
EREHBHEHERRE TS YUTOERETERR
PR LEE, FOEERICN L CEBEY (B2l
Hol CHEL, 20 OBER TREMERL] ¢
HELI.

VIL. #EEHERRE %

TEHELRSEOTHECEDOREIZG, Stude
nt's t-test ¥ % id —TEEE S Scheffe O E L
ERW. PUBKIRZERBRORSR & BRLIRE L O
HEMEORBE L, Fisher DEEERSTEEEHE V.

Fig.2. Photomicrograph showing a rat C6 glioma on the CAM 7 days after
transplantation. (hematoxylin-eosin stain, X 40)
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p<0.05%FEE L7,

B #
I. v b7 F—<hHREREMEIEE C6 IS
RE~DER

FII11E B SEERIE E A C6 #Rfa % 2 X 10° (R 48
LT, BINIBHE (BB 7 HE) iz 28z 8w THIR
M EERERD . ML 2 EEOEBER B
T B RBHEBPNIC R E 2 R L C B o 55 %
Forz (H2).

II. v b7 A—vHREHMIEHK C6 ot 2

EBHEHIC & 2 AMDR
ACNU iz & 2 BB L2 1331.4% TH D

Table 1. Effect of various drugs on tumor-
forming ability of C6 glioma transplanted
onto the chorioallantoic membrane

D Tumor weight Inhibition
Tug (mean=+SD, mg) ratio (%)

Saline 11.8+1.8

ACNU 8.1%1.3 31.4*

MCNU 10.1+2.8 14.4

CAP 17.5£3.7 —48.3
*: p<0.01

Table 2. Take rates of human brain tumors transplanted onto

the CAM

. No. of No. of
Histology transplantation takes
Glioblastoma 25 25
Anaplastic astrocytoma 8 8
Low grade astrocytoma 5 5
Oligodendroglioma 2 2
Medulloblastoma 4 4
Ependymoma 3 3
Malignant Iymphoma 2 2
Metastatic tumor 14 14
Meningioma 4 4
Total 67 67

Fig.3. Photomicrograph showing a meningioma on the CAM 7 days after
transplantation. (hematoxylin-eosin stain, X 40)
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MCNU 0 ##1314.4%TH -7 (F1). ACNU &t
BECHRTCEEOMESESR 2R L 28, MCNU
OHEENRIERL LD T A, 5 7z CAP &
TRELTRIBEDSNE P T,

. EspRatils A - ISR C & 2 Y8

HIR 2 AR

1. ZRBINERERC &2 KEFOBE

FMIZ & DIEBSNI6TIRIE (GER) o ZEBINE
RIEE 2T, 2B BLTBEL-EBOEELR

A

Bz (F2). BH/EMCIERECEENRTOEET
BEAEKEFL TV (M3). E2flics iy TiEhE
Ay BHEIE S O RS G R L L, MBI R
TWw3 ZEERERLL ({M4). 2055, ARkl
MBS ETRET H » 72 DIX59 A (B4REH, 88.1%) ¢
bHotr. SHEIBEMHHENTRTH o7, HER
BETH o7 bDONFIIBIFE 2 Rk, EREEE3
Wik, BHEEMEE, REEMEE, BFE, £14
Thot:. *OHEMEE, EREER 1O ERRSHE

Fig.4. Photomicrograph showing an original tumor (glioblastoma) obtained at
operation (A) and the same tumor on the CAM 7 days after transplantation (B).

(hematoxylin-eosin stain, X200)
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DRABRIC L B2BEBRMBADOETHY, i 7
Pl FRIC & > THE SN EBEZ 0.58 UTFTh
D, BRUCLEZENBONL Do fITH - 7.

2 . PUEAIRRSZYERER I 81 2 HHIG IR

B3E, BENEMREC >» CESIRSE R RETL
fo. WRIEIZBEEH 228 (I7ES), B RS
TR (THED) TH - 7. BEBIZNT 2 BHES
it ACNU 30.0%, MCNU 50.0%, CAP ¥ i
18.8%, BUEEMEE N T 2 BRI ELE T ACNU
28.6%, MCNU 42.9%, CAP #1%£14.3% TH - #» (+*
3).
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3. ViAIRRMFEB O R L ERR - oS

R FIBRIHER & e Eflz L <, B & o
R L THRMBERN Lz, BR2UERBITH N
REVCHURBHFI SR SR ERIL, B3 16/ A
(ACNU {ERI116, MCNU /8 5 §ll), 5 240 iE 7
I (ACNU 7 34, MCNU B 4 ) T% - -
(F4). CAP BEXRIIEERIICIZ 15 % 5T L 72 25 -
7.
HEBRT [BRBMH D) L HES N FUEH 24
AL IIBIOBKRZIE I, PR 641, NC 541, ©5 -
7o TERMEZL) CHES BRI SEHLE12

Table 3. Drug sensitivity ratios of malignant brain tumors transplanted onto

the CAM
Tumor ACNU MCNU CAP
Glioblastoma 6/20%(30.0%) 8/16(50.0%) 3/16(18.8%)
Anaplastic astrocytoma 2/7 (28.6%) 3/7 (42.9%) 1/7 (14.3%)

#: No. of sensitive/No. of tranplantation

Table 4. Association between the chick embryo assay and the clinical response of an individual malignant glioma to the

chemotherapy

Agelyrs)/ Inhibition ratio (53)" Treatment CT . Survival®

Case No. , Correlation®
Sex ACNU  MCNU CAP after operation™ response™ (months)

Glioblastoma
1 F. Y. 68/F —-12.4 11.6* -2.3 MCNU/RT PR TP 9 D
2 Y. M. 52/M 40.4** 25.4** —53 ACNU/RT PR TP 14 D
3 I.T. 4/M 17.5* 2.0 4.0 ACNU/RT PR TP 18- D
4 N. S. 60/M 18.6 / 41.9** ACNU/RT/IFN NC TN 6 D
5 Y. T. 75/M =5.1 67.3%* 8.0 ACNU/RT NC TN 9 D
6 S. H. 14/M 27.0 / S ACNU/CDDP/VP—16/RT NC TN 10 D
7 S. 8. 63/M  —28.3 /S —44.0 ACNU/RT/IFN NC TN 11 D
8§ S. T. 26/M 11.3 18.3* / ACNU/RT NC TN 12 A
9 T. O. 18/M 4.2 14.9 41.8* MCNU/RT NC TN 15 D
10 M. S. 45/F 15.9 S / ACNU/IFN NC TN 17 D
11 Y. K. 65/M  —45.0 —59.5 —21.4 ACNU/RT NC TN 19 A
12 K. H. 57/F 23.6* 18.1* —-1.5 MCNU NC FP 7D
13 8. 1. 55/M 31.6* / 7/ ACNU/RT NC FP 9 D
14 S. T. 26/M 21.9* 36.5%* 2.7 MCNU/RT NC FP 10 D
15 Y. T. 46/F 45.7%* 14.7 29.5** ACNU/RT NC FP 10 D
6 S. K. 61/F 9.5 21.9** 11.8 MCNU/RT/IFN NC FP 18 D
Anaplastic astrocytoma
17 T. Y. 64/F 4.8 18.8* 12.3 MCNU/RT PR TP 14 D
18 K. N. 51/F 63.1** 42.3* 66.7* MCNU/RT PR TP 29 D
19 Y. T. 60/M 30.3* 28.1* 30.3 ACNU/RT PR TP 21 A
20 R. G. a/r 18.4 12.0 8.6 ACNU/RT PD TN 8 D
21 M. 0. 41/M 18.4 4.6 23.1 MCNU/RT NC TN 23 A
2 A.S. 53/M 9.0 1.7 —24.6 MCNU/RT PD TN 21 A
23 M. I. 39/M —4.5 2.5 7.0 ACNU/IFN NC TN 25 A

* Significance of difference : *=P <0.05, **=P <0.01
™ RT=radiation ; [FN=interferon

" PR=partial response ; NC=no change ; PD=progressive disease

* TP=true positive; TN=true negative ; FP=false positive
* A=alive; D=dead
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BlOEFERZ, NC 106, PD 28iTH >/ (&S5).
FEEERBRT [BREEH V] LHES L, BRI
b [BER] HEZ RSSO (true positive) 1 6 HIT
By, BekEicT IB2ERL] CHES R, BREK
o b [4ER] SHFES hizd D (true negative) K&
120 Ch -t 7, ABEICT [BEEZL] LHE
BRI [BE%R] SHEshizb O (false
negative) I3JE< , &b WAEBI T [BEHEHI] L ¥
FankbOOBRKNIZE [HEE] LHEIALLD
(false positive) R 5B TH 7. UEL D, FEOH

B

Table 5. Correlation between the
results of embryonated chick assay
and the clinical response by com-
puted tomography

Drug CT response
sensitivity PR NC PD
Positive 6 5 0
Negative 0 10 2

Fig.5. Photograph showing control chick with multiple metastase 7 days after
injection of Bl6 melanoma into the CAM vein (A) and chick brain treated by

MCNU (B).
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KRR BRIEICH T 5 FRIE (true positive rate) &
55% TH D, MW T 2 FHEK (true negative
rate) 100%TH o7z, 2L L TOFHEIZI8%
LEVHLDTHY, Fisher DEBHEREEE BT
RECTHHEELCBERYROFERLED s h s
(p<0.01).

V. SERNERROEBERETIL L L TOGE
ERERETNVONBHETCRME (M5) 8L UK
BRECEHROEBEBE LA Ry NELTEDLN
fo. BB & UFFBREICED o W BT Ei s &
HU, BHREESHOMELLE LS (56). s
2L TIE ACNU, MCNU, CAP &k &Lty
WY ERCEBEROBA 2R . MiEk el
%, ACNU JEBRHEB & U MCNU B Ic B L TIdE
BREBEBOR 28, MCNU BEMO F2 L
VEFTH -7, CAP BEBERTIEERRY &
BBz,

% =

CEFIBFIFRIC B 2653 E L <, BRIER
BIEAIIS0EICDIZS . BHBNI ORI, BEO
REBB LY ~EOBEAETT S LB ohTs
D, BRI EER (germ cell tumor) 241 |
cisplatin (CDDP), vinblastine (VLB), bleomycin
(BLM) 24tA L7 PVB B0 LS 2D, Ll
2D & D ERBIE O FRITTHE 2 B O M B 13 PR
ENTHBY, REBOEF T 3 FEE 5 L UHE
EFREOBENFERECONBERTH LY. hF, &
REOROEHTHESNLES, BWERO 25581 E
KTT, IRBEETL, S0 utoRBIcL -T2
DBIZFTONLE 2 DBRBCHT 2 BERL W2 &
BHISNTVLE. Lizato CTHEREENELCh 2
DE»ERESRNCEHERBICT 2 2 BER B CEE

THs. ZOEMODI, RBRENE L L TIROR
FREALAEEM L L7258 [succinate dehydorogenase
inhibition test (SDI #%) 7 £'], @HSREME~ D Hsd it
FHITERIN D A B EFIE Uz Hik, @SB
BRAEME S, T0EETHRE A2 HE, @
HTCA, BRENE L L THDR -~ FeoXADE b
BEBOBIE, OSRC % ¥ SHERIRSHEREB L LT
WRshTEx,

Rygaard & Povisen iz X Dfa® s iz X — K= 3
NOE MEOBMEE, BEEEOBME & RELT
BY, E MEIRI LB 2 BARSHEEE TS
CEHLPICL, ZOFEERG TEAMRED TS
BASHTWE D Unh L, MIRBECRIERTEE
WI0H» S 3 AL iZso&ntb b, BHERIE
D330~409%6 TH D FHMATEERAME . 7z, £ELT
b AR 3810 2 BRI — I 4218 TR & T2 30~50
BEET DI L06, BENEENZZDEEOTE
FIRRZMEME T2 2 L BRRICHE . 5120
FHEEBRMETH 0, B2 OERICHT 2 EEN L2 RS
BHRBELEE AT, DLAFEOR Y ) —=> 7z
HLTHBEE L300

Bogden 5% ZEIRORK S 24> BN THR A EE
TESBBHEF OBRENES S SRC BB L:. &
HROTHE TR IE, 0% L BETH D 9D F ek
REOMEMLEL, BEXHSATLIRBETS
5. LD LBHET BB OK S S PHEBSE s —F
WRTBO0 803 8E%P, BERGEAIE L 7 5
YRR T TH S £ ) EROES LD, &
SCMTOBE L BHET COBE, BERE0E
SXMEBOBEIPORELLEMOIER SN, BHED
EHRBRICBBEARE RO Y AR ET 25 PO REH
BRs LTz ),

Hamburger © Salmon® #3Bi%s L 7> — B sE K E

Table 8. Effect of various drugs on brain and liver metastasis of B16-F10

melanoma cells in chick embryos

No. of tumor nodules in the organs [Mean=SD, (IR*)]

Drug

Brain Liver
Saline 16.3+4.8 22.3+4.9
ACNU 12.5£3.3 (23.4%)%? 10.9£3.6 (51.1%)%:
MCNU 5.0£1.9 (69.3%)%? 5.543.2 (75.3%)*:
CAP 14.0£5.5 (14.2%) 12.3+6.6 (44.8%)**

No. of tumor nodules of treated group

#: IR (Inhibition ratio, %)=1—(

)% 100

No. of tumor nodules of control group

#: p<0.05
#: p<0.01
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Abstract

Multi-modality treatment including surgery, irrradiation and chemotherapy is required for patients
with malignant brain tumors which invade into surrounding tissue. On the other hand, for treatment
of patients with metastatic brain tumors, which indicates advanced cancer, surgery and irradiation are
mainly performed since the response rate to chemotherapy is low. To improve the prognosis of
patients with cancer, many chemosensitivity tests, either in vitro or in vivo, have been tried to predict
the efficacy of anticancer agents in individual patients before administration. However, no test that
possesses high reproducibility, rapidity, convenience, low cost and good predictability has been
developed so far. In this study, the usefulness of the chick embryo assay as an in vivo chemosensitiv-
ity test and also as an experimental model for brain metastasis was evaluated. First, rat C6 glioma
cells were grafted on the chorioallantoic membrane (CAM) of chick embryo. This grafting was used
to examine the effect of anticancer drugs. Then, 67 surgical specimens including benign tumors were
examined by this method. All the tumor specimens tested had been grafted on the CAM ; the evalu-
able ratio was 100%. Effectiveness ratios of ACNU, MCNU and CAP therapy for 22 specimens of
glioblastoma, were 30.0, 50.0 and 18.8%, respectively. Effectiveness ratios for 7 specimens of
anaplastic astrocytoma, were 28.6, 42.9 and 14.3%, respectively. Among them, 23 instances of previ-
ously untreated malignant glioma were evaluated retrospectively to predict the clinical effects, judged
by computed tomography. There were 6 (55%) instances in which the assay response correctly corre-
sponded to a clinical response (true-positive). There were S (45%) false-positives for the assay, 0
(0%) false-negative and 12 (100%) true-negatives. The overall predictive accuracy was 78% (18/23).
Thus, a high-degree of positive association exists between this assay and the clinical outcome.
Moreover, as an experimental model for brain metastasis, murine B16-F10 melanoma cells were
transplanted into the blood vessel on the CAM and the antitumor effects of ACNU, MCNU and CAP
therapy on metastasized melanoma cells in the brains of chick embryos were examined. The drugs
which passed through the blood-brain barrier, were effective in this assay system. These results indi-
cate that this in vivo assay system using the chick embryo is a promising method in predicting clini-
cal response in the treatment of malignant brain tumors and is also is a useful experimental model for
brain metastasis.



