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Fig.1 Survival of reproductive capacity in MGH-
U 1 cells as a function of Mitomycin C dosage.
The survival fractions are obtained by the
cloning assay and the regrowth assay
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Table 1 50% Inhibition concentration (ICs0) of
Mitomycin C

Fig. 2 Inhibition curves of MKN 45 cells after 2-
hr-treatment with Mitomycin C. The diffe-
rence in cell numbers to be treated results in
the different values of IC;,
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Fig.3 Growth and inhibition curves of MKN 45
cells after 2-hr-treatment with Mitomycin
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Fig. 4 Morphological changes of KATO-III cells
after 2-hr-treatment with 0.15 x#g/ml
Mitomycin C
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Fig.5 Cellular enlargement of MKN 45 cells and
MK 2 cells after 2-hr-treatment with each
LDg, dose of Mitomycin C
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Fig. 6 Nuclear enlargement of MKN 45 cells and
MK 2 cells after 2-hr-treament with each
LDy, dose of Mitomycin C
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Table 2 Comparison of three methods
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NIAS B2 X o THACHE IR T b, Lichis
T, KEhav=—-RREE b5 LERRIEL L
AL, MEigawv=—3 L) HYB LERRIFKS
HAND D, bhbhORETh 2w =—FHBREC LS
EBRRL, BATAZv=—DRE IR Lo TRKST
Who LEchinT, 2w =—O¥EEXMANCEET
ZNEIEE B, L L, SEDH A DEENOIE,
2w = — YRR X D EARZIUNAROE R E Y=
Re—DAETIREATAZ LR L D EEBEAEEOR
BLIKHBETAZEEZRL OB, HREXIE, 2w
=—JURETI, FREANEE L OHBEEERLT,
BURAEID2v=—-RREUENLD, LML, &
Dar=—DKEIOMBELEARTE MK OMBEL
¥BE, WSOoNDEHR T2 v = —HUREIIEHEBERN
T LEARIHRBRLELTHEL WS EELLR
Bo ETHHNOET, HECMBEEFELXLELL, X
DREBREZ B LEOLE L T 5 BHEAEERCH
R, awv=—HREIIHPEVFNTTL, 2FHK
3, FHEAEECSWTEABRLELLT LB T
BVEENSH B, 3BFARIE, =2v=—HRETIIEA
OMROEHEAEEYIETE 20K L, FHMERAEER
TRARERLEOHE X RBHL I B EBIEV, 4&E
i, aw=—RETIE, in vivo TOBRMRDOELE
BRAEWE ENDEBEHTOLSIMREETH 5 Dext
L, BHEBERIEETIXThNTER, FTH Do

2w = —HRERKOKRSEZ, H1HEIVTS B0 X
51, MRIBEERAN 100% CEVC &, 27 = —TUREE
NEWE &, HHRA ARG L T2 e = —20EK
BhBZ LI ERDBEDLELILD D, TATESDA
BARRG ED ThRWC L TH B, £D&E, BHEEN
BHEEZ, XhELOMIBKCIEATEBFIE NS5,
—7, EEMRROREE Y ME$ 5 BRI X » TEAIRK
RUEFAN L5 LT 5512, EAGLE & FOLEY' o ft:
FLK, Lo REFICLIH>TEAIR T X 1
FEIMREARYMETAIDOT boteh, HHVIC
Lo THEMRE AR X 5 HELHEESH, BETRILL

ABEENLLSBVCOR T3, 8 7A #%) &ix LEITER
LEYDHBCREIND XS CHEEHEDOR 7 ) — =
vIZRELTRERYNLY, Sk offExLicic
Vo UL, SEIDEELOHEHNE & iz Ltk
2, WELLTAVWLRS IC, &\ 5 ik EFxT
DEADREZMYFEDL LIV Thit, F1HITHR N
ki, EROHRIUE I h-HRE&HOEMT X
S>TEDLhE R b\ oest L, HEMmE E T,
SEBAITHHRN T TR EMA L BB LT
WLRENE S s fcfifal 22K LY, —f#chik
bIBELIENT LRBAET S, Lichio T, HFEME
ETRMREEELORFTHOE, b5\ itRA—#lak
TORZMEOTILI EXBENCHHTHZ LixTE e
Vo
EHRNEROHEENTE S - TRTHERHEFEL
I3 ETHRABEL DO ERT V3, EORTHIT
EBECENLBBERIEINLELT, F0EN2EH]
HBofBEAD L Fi, HEFOTITMEEOHMIEEE
CEAEN, BEOLHRE CXRZHEOSEIHFIL
21\ FESORMEN HIX, HEEHEH, LM
HTBEE I FOBHIBENHUETE, FOEAEED
HEE S TTRE & T 5 HHE OO FUIME L 2 7\ TEEEMY
TLEERBOIBINCEONDT X 5 LT3R, &
THEXEL, TOLERNREANLETHES 5,
REMFFELTIEEL LT, BEHERIE O 5 T
1%, Dg # & (quasi-threshold dose) % % \ i3 Dy &
BBV ORTE R, FURAICH T2 REHE
FTILT X - T 90% FHEHIEEE (90% mean lethal
dose, MLDgo) MR S T\ vioo FEELIZRT 28D 1T
F\T 90% FIEENE (90% lethal dose, LDgg) % fl\>
Too MUBHIOHE, HROBELRLY, FRAMKME
WHEENABLD, T hit Lo TAEBRRMFRED
L, Dy #BCHYTHERANELS - TREEZHOHETL
THZLITEYTHB, MLDy & Do £ d 4 HF
HEDERTIOEEC L > TinE D, MEFETHE
R b obEZL LR AL, HHIEHTE L TR LORER



158 CHEMOTHERAPY

MAR. 1980

Aotz MLDg #RD 2T EMN LT LIED %,
AREMBILT LIERMEZRTLRRLAEVEWS
EREEXYERTHE, av=—BRETD, FHEER
FEETHIBEHERD B LM TED LDy pHUBAIRES
HOIREL L THEL L ELOR S,

BHERNEE, = v =Tk, HEEAEED 3EY
W LB r s Lbn s, Table2 nX5itins, ¥
FIRREZHEREE L LT, HEMHEIETHE L Th
b, awm=—FlE?, BEENEEEAVCHIRETH
BT EMALNMTIL SR, T2 E b IHBMAE
MNEE LcHBREY T L2 SEL L, Hlihi
M LAV LRV Lieddis T, BA0BEME
BEELC, GPRCERRZINEZFARIS> L T5EM
T AETH B, LLeAD, B2HITEWTRL
o, SMLBERREHANX DO MKN 28 & MKN
74 ¥k 2t MMC 1zx3 LT3 CQ(Carboquone) 1= % L
THRBRKEELRRL, D, ThboEEMInIEE
ﬁ%&sﬁux%&nﬁ&&xz—Fvvznﬁﬁaﬁ
BLERAROEBBEERT 5. 20 L1, HFRABH
BEM s AE~OH bR L, BEHEMRL ToERE
HLTWABE, EFCHTHEEHLRE CEARZRT
TR S D EE2ERT D, BEAVLRTW M
MO, £TE RV eWninie b oMo T
FIRZMEDS ISHIETHIDLEE IS,

1977 4 11 BRBET, BATHIHER IR TWBA
AR 140 #E#Bx T 5 (Y v SEEREA Rtk
R )10 T h b OMBatk DR IFHER B & HERE D12
EHFNCEETHBRIT CERbos T B EE LT
b, ¥, BROKCELWHET, %< oA
TH5ELOMBEORZIHEIET S &1k, 0 &H—
INERRD ST LB AT & Tkl BL¥EREDOHSR
H5WLERICHE L, BEAREEOEARTHORE
EVCIORENBRRINCSH D, T © T BTk in vitro
TR H NBAAOEE &\ 5 KEIRAEET 5, #iL
BEMIAORFMF T AN ORI L, 22T
DHEFN I HBRARZIEORNETET 5,

#t =3

ez sredbich, —BHOXHERCHEE, HEE
ROV REE—HBCOhbRBHFVLE T & &
LIZEEBE BT O VAL T, s BREUEREECD
WTHERIKEBEXBbH Y, OKAIIMAKLX S 5L T
WISV RBEZSA Y 2 - FAR TILEEE+e
AL ET, RELKEEMMGKLRISEL T
KOWIRRARKRFEBERENM B BAFE %42 K
HERKENH H L, BMUKXKPEYDERRE
T AR, A KREEFEMWMIRESE MIEE /B B %

BeELHILBEL EF T, ok, KRHREXBERAL
SPIHRER, BEEEANAWENREST L - Tfiifsbhi
EERfFRL, #HEEERLIET,
ARFEO—RBIEREEMELOMPE > THnd
hi,
X [
1) FRUBE—, HAFIX : AELEREE O in vitro
EHRZHERB, £ 1H, FHERNTEOEL L
fR AR, Chemotherapy 28 : 142~147, 1980
2) FBE—, HAFDE : NEERMIT DO in vitro
HARZURBR F2H ERerEEMRO
Mitomycin C % X v¢ Carboquone %3 % &2
#, Chemotherapy 28 : 148~153, 1980
3) KaTo,T.; K.ISHIKAWA, R.NEMOTO, A.SEN0O
& Y. AMANO : Morphological characterization
of two established cell lines, T 24 and MGH-
U1, derived from human urinary bladder
carcinoma. Tohoku J. Exp. Med. 124 : 339~
349, 1978
4) PUCK,T.T. & P.1. MARCUS : Action of X-rays
on mammalian cells. J.Exp.Med. 103: 653
~669, 1956
5) MORIWAKI, A.: Studies on carcinostatic subs-
tances. XL. Application on cell counting
method to the screening of antitumor subs-
tances using in vitro-cultured Yoshida sar-
coma cells. Chem.Pharm.Bull. (Tokyo) 10:
462~467, 1962
6) PucCk, T.T. & P.I.MARCUS: A rapid me-
thod for viable cell titration and clone pro-
duction with HeLa cells in tissue culture:
The use of X-irradiated cells to supply con-
ditioning factors. Proc.Nat. Acad. Sci.,U.S.
41 : 432~437, 1955
7) TWIES : ASERD AR o REERD
ERE Mitomycin C o ZMBREH T2V
T—— Chemotherapy 20 : 787~794, 1972
8) TIUIESE : AnAMBEEREOLERE~NOR
Fo BEED »HP 2 90 : 273~283, 1974
9) NIAS,A.H.W.; C.W.GILBERT, L.G.LAJTHA
& C.S.LANGE : Clone-size analysis in the
study of cell growth following single or
during continuous irradiation. Int. J. Rad.
Biol. 9:275~290, 1965
10) NiAS,A.H.W. & M.Fox: Minimum clone
size for estimating normal reproductive capa:
city of cultured cells. Brit.J.Radiol. 41:
468~474, 1968
11) MAURO,F.; B.FALPA, G.BRIGANTI, R.ELLI
& G.ZuPil: Effects of antineoplastic drugs
on plateau-phase cultures of mammalian cells.
I. Description of the plateau-phase system.
J. Natl. Cancer Inst. 52 :705~713, 1974
12) EAGLE, H. & G.E.FOLEY: The cytotoxic
action of carcinolytic agents in tissue culture.
Am. J. Med. 21:739~749, 1956




VOL. 28 NO. 2 CHEMOTHERAPY 159

13) SMITH,C.G.; W.L.LuMmMIS & J.E. GRANDY : chemotherapy National Service Center Scre-
An improved tissue culture assay, I. Metho- ening Laboratories. XI. Cancer Res. 22
dology and cytotoxicity of anti-tumor agents. (Suppl.) : 919~1020, 1962
Cancer Res. 99 : 843~846, 1959 16) #MHE I :EWOMKREN, EFD HY» & 89:

14) SMITH,C.G.; W.L.LUMMIS & J.E.GRANDY: 767~777, 1974
An improved tissue culture assay. II. Cyto- 17) ALPER,T.; J.F.FOWLER, K.L.MORGAN, D.
toxicity studies with antibiotics, chemicals, D. VONBERG, F.ELLIS & R.OLIVER : The cha-
and solvents. Cancer Res. 19: 847~852, racterization of the “Type C” survival curve.
1959 Brit. J.Radiol. 35:722~723, 1962

15) LEITE,J.; A.R. BOURKE, D.B. FITZGERALD, 18) KEE—, BIOSIE: AAXATHZ#FEIhTW2
M. M. MACDONALD, S. A. SCHEPARTZ, & I. Wo- e MEAAEEN, B ERKBEE 23: 697~
DINSKY : Screening data from the cancer 711, 1978

IN VITRO DRUG-SENSITIVITY TEST OF CULTURED
HUMAN CANCER CELLS. III

Comparative Study on the Assay Methods

Teucur Motoyama and TosHiMiTsu Suzuki
First Department of Pathology, Niigata University School of Medicine

Comparative study on three kinds of assay method of in vifro drug sensitivity has been performed.
Among them, the cloning assay has been revealed be most reliable as an in vitro drug sensitivity
test, since the method can evaluate the reproductive capacity of individual cancer cells which were
previously exposed to an anticancer drug. The cloning assay, however, has several limitations ; the
cell line to be applied should have such characteristics as almost 100% single cell rate, high colony
forming rate and colony formation in proportion to the number of inoculated cells. Therefore, very
few human cancer cell lines, in fact, are capable of employing this method. In that case,
the regrowth assay, which requires much labor, should be recommended for in vitro drug sensitivity
test, since this method is closely coincident with the cloning assay and can be employed in many
cell lines which are not adaptable to the cloning assay. The growth inhibition method is quite unsui-
table as an in vitro drug sensitivity test, since the value of ICsy by this method is changeable with
the difference in the number of cells treated and with reference to the date of judgment. The value
of IC;, seems to have relation to the growth rate of test cells. Drug sensitivity of cancer cells
cannot be also estimated by their morphological changes after exposure to an anticancer drug.



