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HUMAN TUMOR CLONOGENIC ASSAY IN
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A soft agar colony formation assay, so called human tumor clonogenic assay (HTC assay) similar
to that originally described by Salmon and colleagues, was utilized to measure the sensitivity of a
total of 85 urologic malignancies including 36 urothelial cell carcinomas, 41 renal cell carcinomas, 5
testicular tumors, and 3 Wilms’ tumors to anticancer drugs. In addition, the results obtained were
compared with those of a novel dye exclusion method (NDE assay) described by Weisenthal and
colleagues. The NDE assay was utilized to measure the sensitivity of a total of 63 urologic malig-
nancies including 28 urothelial cell carcinomas, 25 renal cell carcinomas, 6 testicular tumors, and
4 Wilms’ tumors to anticancer agents. In both assay series, the concentration of anticancer drugs
tested was approximately one tenth of the maximum serum level achievable after single bolus in-
jection. The colony forming rate inhibition of 70% or more in the HTC assay and the cell sur-
vival rate of 30% or less in the NDE assay were defined as “sensitive.”” Sixteen of the 36 urothelial
cell carcinomas, 11 of the 4! renal cell carcinomas, and 1 of the 5 testicular tumors had both
more than 30 colonjes grown in control plates and enough cells in the specimens to provide at least
one drug sensitivity testing. In urothelial cell carcinomas, 3 out of 13 tumors were “‘sensitive”
to adriamycin, 3 out of 16 to cis-platinum, and 4 out of 15 to carboquone. In renal cell car-
cinomas, 2 out of 9 tumors were “‘sensitive’’ to adriamycin, 4 out of 11 to vinblastine, and none
of 4 to Interferon alpha. Sufficient cell survival for the NDE assay was obtained in 19 out of
28 urothelial cell carcinomas, and 17 out of 25 renal cell carcinomas. Two out of 14 urothelial car-
cinomas were ‘“‘sensitive’ to adriamycin, 6 out of 19 to cis-platinum, and 1 out of 17 to carboquone.
In renal cell carcinomas, the results for ‘‘sensitive’” to adriamycin were obtained in 3 out of 12
tumors, 1 out of 14 to vinblastine, and 3 out of 5 to Interferon alpha. A comparison between
the HTC and NDE assays was possible in 31 testings of 11 tumors. There was no agreement in any
of the 31 testings for “sensitive,” while there was good agreement in 24 of the 31 testings for ‘resis-

tant.”” The HTC assay might be useful in clinical medicine for a variety of purposes, including di-
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agnosing tumors and giving information of prognostic value; testing o patient’s tumor for chemo-

sensitivity when selecting the drugs. However, there are several problems in the use and interpreta-
tion of the HTC assay. One of them is the low plating efficiency and the small proportion of

tumors suitable for testing. A great deal of additional development work is necessary to improve

the assay systems for each type of tumor to be studied, including exploration of better growth media.

Key words: Human tumor clonogenic assay, Novel dye exclusion method, in 2itro chemosensi-

tivity testing, Anticancer drug, Urologic malignancies
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FLFERRE ORI EE RO RECZ
LS, BER X - TREHEEOLMBEE LB &
Diin gt Lieht o T OE M % KK 5
MBHZ LIEDTEETHHY. bhbhbZoBRK
x> T, YINIBHKFI R\ THINL LBt diakk
BHDIC 2 v = BB TR Y BRE, B
LTERED. Z20O% % 5 BEER EOEV-FEE
& LT Salmon B DHES~P1c# U C human tumor
clonogenic (cell) assay (HTC assay) % 19824512
A X b WREREMEE 127 SIF85Hc 1T L.
7= Weisenthal 530D #R& 7%= novel dye exclu-
sion method (NDE assay) ¥ UicHiBRIESH:
AR 63BIC T L7c D T2 THRET 5.

H#B L UF®

AR E AR X 0 Boh MRS ENE
127 IR BRIRERT LE 68, BT ERE
2061, Bl 419), BAEE 5B, Wilms BES
BoEF85Fic HTC assay % HEfT L (Table 1).
Cho2fIEBRFEN BB E TH B = L1 HE
RINnfc, FEOTCERZERIChCEESIT Mac-
Kintosh & © F i # U T pronase 0.5 mg/ml,
collagenase typei 0.2 mg/dl, DNase I 0.2 mg/ml
D 3 FIBEAW T 37°C, 307 MIME L. R\ ClE
= 2 BTGB, 265 — o4t $ta il U C Bk
FEMARE B . 0.5% trypan blue YWic X hFHR X
Wil BEL, 15%BREEMEE%E Ham

Table 1, Materials

|

Tumor type No. of specimens
Renal 61
Urotherial 54

Renal pelvic ¢ ureteral 21

Bladder 33
Testicular 8
Wilms 4
Total 127

F12 5934 BV T25 x 104 cells/ml o {UBQE R %
ERC L. & o fifai# # &K % polypropylen #o
Falcon 2005 tube iz 1.0ml HTHE AL, 1K
BRI LM, 1,000rpm, 545/5% O L, FEEE
R T 3 @S LYUERIZBE Lic. /¥ interfe-
ron X AWISBEWILFREME Lic. HoO1 LHE
2 35 mm DFEFKEEE dish (Falcon 3001) 20.4%
agarose (Sigma, type I) T basal layer %fER
Lich Do Lic, FEHE Xhic4 k% 10 x 104/ml
DEERTELr 0. 24% agarose X IEFE 1.0 mlEh
culture layer & U, BEX 2B TS5 SREY
AHKESAAFIRARIC T 3 — 4 BREEE L. S0EL
toBMlagEEO bk ar=- LTar==37
vz — (AHEER4S4, Automatic particle cou-
nter, CP-2000) CHEE L. SEFERLHEH
RI0A TR L OREZEREARRORSMTIEE
D1053D 1 & LI (Table 2). xfBED I dish Yi-
H30ELED 2 v = — 2D LI HETHEARS
HABRMSTRELE L, TUBAAERENRE LicRAE
HLEHE L. HERACCTABIhCERRDO 2
= —TER IR ATIOG A EOBEEBZHED D LHE
L.

—7 HTC assay LRI LTEALRBRES
EMEREHX v o KEEFEMI %Y A\ T NDE
assay W TCHBRIRZHABRLY TR, HTC assay
I B REFMAER & B Ule. Hikik15% 4 m i
478 Ham F12 538054 BT 15x 104 cells/ml @
HOHAER R % /R L, polypropylene £l Falcon 2005
tube & 1.0ml BTHEAL, | RHPUBEHI&E ik X
. 1,000rpm, 54 & D L, BRECT 2 EEE
#lichE, 1.0ml OFFERELYEA LESERY
BREIRD & 5 HRBT AT, KEKEFRE,
37°C =T 4 BEIEEEE L. interferon BV IEE
ik 4 B ORHEMME Lic. 4 AMO KRE, 5
RO T 1 EBEH R 0.2 ml OB EEARLE
WX, 2% Fast green (Sigma) 0.2 ml #/n
% EREC 105 IS Ute. YR\ CRES RN 4 3 B
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(b KD MBI & T 2 0h i L, 1,200
rpm, 103 EECG LEBMEREAS A ¥ 75 A Ll
E3Rle. RTHHESE E LTI0HRE D hematox-
vlin 3, B XUB0BMD eosin FearfTicu
A THA UKAEARSB. KEHEA300 ELE
DRI DT Fast green X hGH I hic-FE4N,
HE e X h v v s Shicafiai st L
o, RBBEEHBL, FEAULERO BB EER
YHEH U BT triplicate & L 7. Al
B S BB MR D 4R HT0% DL _EME & hig
AREZMED Y L¥E L. SEOMERE Licigsne
10T, ThHDBEEHTC assey ER L& Lic
(Table 2).

¥ 3

HTC assay &3\~ C 1 dish 7= b 30 @ oD =
re—REE L, | HL EOPERC T 5 RS
BRATHEONY, BRREBT LB Clefh e fl,
BEBAT LB C20B0R 106, Mk T416)511
BITh Yy, TOMEBIEL S5 FI° Wilms [E5 3 fl%x
EDIEEB5BIF28% (33%) TH -1 (Table 3).

BB 3hic= v = - RIBRREBT LR, BYE
B 8 ICBHARECRWTEhE RIS 67
BIOIMETHBA, =r=—HEKRIT0.057\ L
0.09% LD TERTH - 7z.

PUERIC T 5 R R R T &, BERERT
B R\ TiL adriamycin(ADR) &5t LT 4 6
51 BIA3, cis-platinum (CDDP) &%t LC 6 #ijd 1
#1H%, THP adriamycin (THP) &5t LT 2 fit I
BIHRESE MR L, BT LR 8 e 3 W T,
ADR &3t LT 96l 2%, CDDP %X carb-
oquone (CQ) kit LTE h £ 106 3 fIA &S
&R Lic (Table 4). ThohbbREBT LIRS
WTRW TR OFUEFC R LT b REM 2R T
20—30% LIERTH »Te. —F, BHZECIWTUL
ADR &3 LC 946I# 2 6l, Vinblastine (VLB) iz
X UTIBIR 4 BINERZ M AR Lichs, REBITEE
¥ & AR BRI R 2R TEARAS R TH - 1.

15, NDE assay st % HEAIRRSZ B TTHE
PIRBRREET LEEI3AF 106, BHBT LS
156U 9 B, BB 25AIR 176, SBHEE 6 fld 4
BlTh by, AF6E35F408) (64%) Th-7- (Table

Table 2. Anticancer drugs investigated in vitro

Drug Concentration range Single concentration
tested (ug/ml) used in study (pg/mi}
Adriamycin 0.005 «=0.5 0.05
Cis platinum 0.025 =2.5 0.25
Carboquone 0.0005=0.05 0.005
Vinblastine 0.01 =1.0 0.1
THP adriamyci 0.0005=0.05 0.005
Interferon- ot @ 10 -1,000 100
Peplomycin 0.0t 1.0 0.1
Vincristine 0.005 =0.5 0.05
Actinomycin D 0.001 —0.1 0.01
VP-16 0.3 -~ 30.0 3.0
a) Iu/ml
Table 3. Growth of urological tumors
Tumor type Adequate growth a) No. of coloniesb) Plating efficiencyC
for drug testing( %)
Renal 11/41 (27) 69.70%32.38 0.05%0.03
Renal pelvic 6/16 (38) 114.95% 74,07 0.09%0.05
& ureteral
Bladder 10/20 (50) 66.93%35,56 0.05%0.04
Testicular 1/5 (20) 33 0.03
Wilms 0/3 (0)
Total 28/85 (33) 78.10%51. 25 0.060. 04
a) ¢ Defined as 30 or more colonies on control plates.
b) : Mean#SD of control plates.

c) + ( No. of colonies / No. of plating cells )x100, mean$ SD.
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Table 4. Number of specimens susceptible to anticancer drugs
(70% inhibition of colony growth)

Drug Tumor type
Renal Renal pelvic Bladder Testicular
g ureteral (%) (% (3
ADR 2/9 (22) 1/4 (25) 2/9 (22) o/y (0)
cDDP 1/3 (33) 176 (17) 3/10 (30) o/1 (0)
cQ 1/5 (20) 3/10 (30)
vLB 4/11 (36) 0/1 (0)
THP 1/2 (50) 0/2 (0)
VCR 171 (100)
VP-16 /1 (100)
1IFN-o o/4 (0)
Total 7/27 (26) 4/17 (24) 8/31 (26) 2/5 _(40)
Table 5. Assay success rate
Tumor type Assays successful / specimens
studied (%)
Renal cell cancer 17/25 (68)
Renal pelvic & ureteral transitional 10/13 (77)
cell cancer
Bladder transitional cell cancer 9/15 (60)
Testicular tumor 4/6 (67)
Wilms' tumor o/4 ( 0)
Total 40/63 (64)

Table 6. Number of specimens susceptible to anticancer drugs
(=<30% cell survival)

Drug Tumor type

Renal Renal pelvic Bladder Testicular

& ureteral (3) (% (%

ADR 3/12 (25) 1/6 (17) 1/8 (13) o/4 (0)
cDDP 0/7 (0) 4/10 (40) 2/9 (22) 0/3 (0)
cQ /1 (0) 0/8 (0) 1/9 (1)
VLB 114 (7) 2/3 (67)
THP /3 (33) 6/6 (0) 0/3 (0)
PEP 1/1 (100)
VCR 1/1 (100} /1 (100)
ACD 171 (100) 172 (50)
vP-16 0/2 (0)
IFN- 3/5 (60)
Total 10/44 (23) 5/23 (17) 4/30 (14) 5/16 (31)

5). HBAREHIBREB T LEBCIS VTR
ADR w3 LT 6% 1 4%, CDDP i LTI0f
o4 GBS RR LA, CQ kXUt THP it
LT FhZh 8 Al U6 Bl & bIRRSEHELRR
otz (Table 6). BMBIT LRI\ Tik ADR
st LC 8 Bl 1 fla%, CDDP st LT 9 i 2 4
25, CQRrX LT IR 1AM RSZMER L. B
Jagg it ADR x L1260 3 fA%, VLBrex L
TI4BIFF | B RESEM: AR Lichl, CDDP izw L T
37 BIrR & PIVRESE R R & T o e,

FFCE Ul E o g A TRET 3 h i HTC
assay & NDEassayic X % JSEp:iE R v T 5 &,
IHERIC 3V % SURSZMERBR, T assay & TR

Table 7. A comparison of the results obtained
by the chemosensitivity tests
(£30% cell survival)

Tumor type Drug
ADR CDDP___€Q _THP VLB __ IFN-d
TCC R/R
TCC R/R R/R
TCC R/R
TCC R/R
TCC R7R R/R
TCC R R/R R/R
TCC R/R R/R R/R
TCC R/R R/R R/R
RCC R/R R/R
RCC R/R R/R
RCC R/R RIR QD
HTCA/NDEM TCC: Transitional cell carcinoma

S : sensitive

RCC: Renal cell carcinoma
R : resistant
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DY EHEIhARBERIZ0, —F, BEHRL
CHEShBRIURE 71%) cEbbhil
(Table 7). Zh b DRZHABBROE KICAGIX
NDE assay 15 380 ATH D, 14 false
negative, 2 #iC true negative Th - 7.

% zZ

BREREHY "B T 5 LI - T fibroblast
hEDOEEMROMMEEINE L, ABMkaomREEE
PITRWHTUEAIOREERBR L 1T 5 J5 ¥ 1% Ham-
burger ¥ X% Salmon®? iz X W& hizd O T
human-tumor stem cell assay &I RiEN5. Tibb
FECEVCTLHTHEY (self renewal ) #1778\ 5 %
stem cell DF A% e + DI HEHIG L, stem cell D
FHIRSZ M F DR BB LIRERIT X D IRIRIAERS)
Befb3wBrlichb. TO®ROES L DRI
Ihar=—%FE T 5 clono genic cell | stem
cell DARTHB & DIERAMN T & ¥, &FIX human
tumor clonogenic (cell) assay (HTC assay) &
BEhTwaP EHrvThiew k, M4 oBk#E
DFEE BB ORI R BRI RER D AfEHE
Btk b L, X 0 BEDBMIRICE R
*E L, oA 5 REN $H 4« DmOKT
HERBLTWEEDEELZLRTVS, Lichi-T
FUERHI 5 MU D R RER & FIRRIC/E 4« DD
PRI T 2 BZ M % in vitro W TBBZ EMNTE
5. BES L o T HTC assay IZ X 5 HUmHIRR
BHERLBERSR L OMBERGH IR TS, g
D R B SR I PR R R R BRI R
OHBEAZEE LT\ 525, KF7668C I\ TIZHTC
assay KRBT BEZH EBRGRENCThIFR L
% true positive rate (3203413761 (67%) ThH,
—%, HTC assay i} 5 REEH: L EREIEN T
hydmEhLins true negative rate 1315636451261

1%) Th-ic. =0 HTC assay D BRNIE A D
EARIE Uk, X 0 ERRIUERLTRIL, duEts
BREOBRBERBY M EIRD Lehsbr, —FH, i
EROBEE RO ABEE R FLh A { $IROIWEHD
B AVWHhBENETHS. HEEDSEHTFERIH
TC assay (XA IUEAIRBIRT S X b bELDeHt
BHE BT 20ERTHABZ LERLTVS. W
REREIROBEIRIE 34T in oifro TI FIRKE
RS S ERADFEL T, TOEMCKTS
b2k 0 M R R O RIRETR & THB LR
P CERBENESVY. bhbh OREURER
CREGFERIC RS RTINS, RS TT 4

BIFD20—30% LIERTH - 1chl, chbwER L
BRI O BBRIL L, HTC assay DRZHRE
R EBERZROEBME OBFHILERA DL ANET
H5.

PUBFIRZHRRL, B4x0BcHERATHLDOTH
b, KT TH LBBATHY, IHLREKD
BHNC DOV ABRN TEB L ENEE L. b
hbhho4EOBH ST, BEREBT ERE
TR37. 5%, MBI LR TIX50%, REBIT LR
LB TIR36H 166 (44.4%) &¥Puz dlcinw
G 3\ T O LPEAIREZ AR TATHETH - Te.
¥l BMlaRE-C BAIEE L &2 S RSB
B8SIESIC 5\ Tik28H (33%) L@DTHORMCE
WTDAPUBHIC T % REEURBRNRATETH » e
Von Hoff 52 X5 L& 4D A #8004 = 199 4
(25. 0 B\ CORFUBHIRE W AR ATETH D,
bR OEME BERETHB. TOBREBEROK
‘A ER, BEOHER XY 4708108 4 D
BUT30300 (64%) WHIMBIRRSZHERABRATT RE & s
2> TW5., BREWRBRTEEASMOBERE LT, 5
HW 2 glutamine, Cacl 2 % insulin OFM, Fio
TSR B TH B culture layer R feeder layer 1T
asparagine, DEAE-dextran X tryptic soy broth
% nutrients & UTCEHEINL, EREEETEZEL TS,
X LY HEARTEIES & LT, LENIxR
Bz b e = A 1dish 479 30ELETH
S, SEOHETIRW0EI EE LTWBZ LR
FHRBR R LD KA E L factor LBbIB. —
¥, WRERHBC KIS HTC assay DRI
AW BHIIER X CREB T LB 52 6 28 B
(53.8% ), Hashimura 5 38 i iEs X OURE
BT ERmTTBIR6365 (81.8%) IBFIRZHREN
TAETH - ERELTWB. —F, KRBT
REBHAEIRD HTC assay OBEIX Von Hoff—Jk
® Sarosdy BRSO REBT LR E4THIF208] (43%),
S s0BIh37l (64%) &, Zabbo B X IREE
BT ERE 12460h6201 (50% ), BRukEFE37HIH 1361
(35%) 1z, Lieber!” \XBHNfiasm159F1-80%1 (50%)
CENENEHRZHRRITTRETH - I L HESh
“C\+v%. Hashimura 6% OFFIBED CRIFTH -
B, FofoBgEEORMTbhbhorh &z
ERETH -t R Lk dRbhbuiERK &
LT Ham FI2 215 % fetal calf serum % ji %
TeDHRTHY, EIBIEREEHE L T agarose %[
LT L AHRIME - SWER Loy, 5%
R, HHOBESLIETHS. (LA L EEEEOR
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MLl A R & EH LicC, REBITE
Bt X OB Ee0BIh226] (36.7%) WIRHIRSZ
HREBMETREE, bhbh & ERBOBREYREL
TUWB.

T CIRHE Ih i HTC assay % f\ i REEM:
[ER ORI T 5 %% Table 8 2% L.
A CHEAIe i 5 [/ CRER Sk O Ia 0 BAZ ik
BEFC L Y RERERNBHORI, COBHEL
TREERBRCE I HURHAIRE, ORI~ DEALRE
., B XORERHEERT—Ih Tl L B
bhs. BRrhbofi—nsnEzs Bbhs, —
7, Thbo in vitro DRI LEEEOBHRC
EERERECZ LW b RIRLEFTRE 3 E LD
nas.

HTC assay 3V} 5 FIBHIRZHEAMEVER & L
“C, Lieber 519303k D 2 DDIFEZEF T\ 5.
Tihbbar=— 1 single cell XHIBEKINBDT
ek, EALCHBEEX VKIS, oMo
EERITIEFNC B AL LT S BARSELZHT W
PDREUNETTHUREER S B0, el =
= — % HBEANC R B 5, FHIRE T SE MR D 5
Bichfi-Twb 2w =—DFEENDS. hbESH
RETFIEHAERFERERD. FEEL LTIE tetra-
zolium WX hAMlgx ferd 5 Lic X b, JEMlE
DHDaw=—RRAT5Z ENTES. NN
XS HTC assay Xz r = —JUREERX BT
SO HERRZEM Y KT 5 b TiRic & L,
b o LT Ui dHURFIRESE MR B I R D &\
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assay & LC, Tanigawa 5% #3fE17 L7c 3H-thymi-
dine DFEMIA~DOE V&% &K & L *H-TdR
incorporation assay #E¥fli L C\>5%*. Tanigawa
523 scintillation counting assay & X % B2 i#E
FiXHTCassay Och s X<HE T3 LHE L,
Lieber 52 X HTC assay X b % *H-TdR incorp-
oration assay DFNRZMIEL TLFEELS
EHRELTHWS. COFEILHENGEET, LrdE
IR RBRYE S & N CE AR R
ERbh%,

Weisenthal 589343 D dye exclusion method
LSS E\ & S5 NDE assay #R%E Lz,
FTibbAETIE HE fetai st el LTHW B
TebER M L FFERMROENATTEL sk, &
LA HTC assay X b ET , Riffciks
HRERSB O, XAEXRBOIBZ L X DEAD
BHREIVATAETH D, Z 7 non-dividing cells ik
B HEFOMREE LR TE B L L OFIRE b
®, —%, MEAELT, A IIRITEHELZT
oA MR D EE SRR R % 5> £ T 4 BEL LR
[El% BT 584, reproductive death #3767
FEAIC 36\ CHIBE IR HS 4 B & B b HE ARG
Z#E% underestimate TAEEFRKHS. bhbhit
HTC assay & X 5 0EFIRZMEFERE L NDE assay
CRGBTh &2 B LA, 116, SURSZHARRE
PROADIDEL LD assay MBEEKEERDE & X <
HHBE T B D DRERITE Ty,

HTC assay R ABONEARZIEABRCILIDA

Table 8 In vitro chemosensitivity in transitional cell carcinoma

and renal cell carcinoma

TCC RCC

CDDP ADR MTX Thio-tepa MMC vLe viLB cDDP ADR VM-26 ACD
Sarosdy et al., 1982 2/11 1/9 0/6 4/36 1/8 /5

(18.2) (11.1} ( 0.0) (11,1} (13.0) { 0.0)
Zabbo et al., 1984 1/19 3/15 0/10 6/23 0/5 0/5 0/5 0/3

( 5.3) (20.0) ( 0.0) (26.1) (0.0) (0.0) (0.0 (0.0
Lieber, 1984 3/63 0/51 4/58 11/40 8/40

(5.00 (o0.0) (7.0) (28.0) (20.0)
*

Hashimura et al., 1984 4/26 2/22 0/4 0/10 8/32 0/14

(15.0) (9.0) (0.0) (0.0) (250) ( 0.0)
Sakuramoto et al., 1985 u/8 4/8 6/8 3/15 4/17

(50.0) (50.0) (75.0) (20.0) (23.5)
Present study, 1985 /16 3/13 - - 4/11 1/3 2/9

TCC; Transltional cell carcinoma
RCC: Renal cell carcinoma

-: Not reported
* 3 VP-16
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ADTE, HRIRRPLEMEERELHEE LTAY
T, BWEERE =% —7g 0% biology DEER
EABVWEREE O LE L RS, LhLzhb 2
DO BERET 512tk HTC assay 134 < DRIEA
ZEATWAHM. bedside TOHBHEIBRZH AR
biology DFFFRICHAT A ICid, BB v
TEB IV 2 v = —HHEENBRD BN LSRR
ardE Ll by, BoBECH\ W CIE
FEOKREIRXEHD performans status 75 L & a5
HREKRELSELATHRTFTHAHY, B cHELE
RefTied  EXBEETH 5. 4% HTC assay %
Fulrk LT bedside 12 TT78 % % HBHIRZ 4 R B
B oW TR gtz

E3 & &

WRMEZREHEIER1270 (BRREBIT LRk 521 4,
BEMER 1T L EE33 A, BiRuEe 16, SILER 8 4,
LY Wilms B 4 6D OFEMEE X O—HEH
X vBEohilHR2HVv-C, buman tumor clon-
ogenic assay (HTC assay) % XU novel dye excl-
usion method (NDE assay) i & % HEHIRST MR
BEfTihot. 51k HTC assay ORTHEHR &
NDE assay DFh &% g L.

HTC assay [I85FICfifT &, = v = —JBREX
BRERERCT0.09£0.05%, BEBER 1T R T
0.05£0.04%, ¥ X O'BHIIQEC T0.05+0.03% TH
sl RREMFHEETREHL286 (83%) THbh, £oD
NRIEBRREBT EEFC i ADR ©xf L T4
Bl 1 BI73, CDDP st LT 6 B 1 Fia, CQ
KHUTS Bl | GIDRESR Uk, BT R
B\ T ADRIZX LC 9 fF 2 #i2%, CDDP
R LT108I 3 By, CQ ioxd LT 108y 3 BlAs Rk
SRR L, Bl Tz ADR st LTI f
264, VLB w@x LC1H 4 IAREHER L
o, WFh OB\ T b FUEFIC A L TRE K2R
THEMNX20—30% LIERTH »7c. NDE assay 1363
Bl iEfT S h, 4061 (64%) WHBAIRRZMRL WEE
Thol. RS CREDFERIIC TRITATRETH
ST HER, 31ESZMRBC 51 5 HTC assay &
NDE assay ‘Ci¥, fiassay CRREZMDH b & HE
IR RRSIRART 0, —J5, REMRLE
HEIh iRl RkP24ilih (77%) wiEdbh
e

HTC assay ORJEA, B IOSHORBERDOWT
XA EEE L.

X it

1) K% : Human tumor clonogenic cell D4
Y% & BUEFIRZME 7 A P ~DJGH. Oncologia
13 : 80~98, 1985

2) BA I - HBEE - BIRBIA o FTHRE R - PIBE
TR« AERS - BEK— ¢ F REBEES O
MR BWRAEE 68:1003~1010, 1977

3) VIR - AMEWRD « EFARKET - BRI -
IRFOE « SRR « ARIR « BEA— « AR
R e EER OB RS R akk (KH-
39, KN-41 :ts,tv" KW-103) D7 & % o #:IR.
HWR£EE 73 : 1019~1031, 1982

4) Hisazumi H, Uchibayashi T, Kato M, Koba-
yashi T, Nakajima K, Naito K, Misaki T
and Kuroda K: Anticancer drug sensitivity
in vitro in the bladder cancer cell line, KK-
47 and prophylactic use of carbazilquinone
and urokinase in bladder cancer. Urol Res
9: 231~235, 1981

3) FIRRAREE : v »BE DoSRES EM fakk  KK-47,
KW-103 % X Of HeLa filaic k1 % &RHUEA

DHMMERCONT. HWIR £3E 74 - 1606~

1620, 1983

6) Hamburger AW and Salmon SE: Primary
bioassay of human tumor stem cells. Science
197 461~463, 1977

7) Salmon SE, Hamburger AW, Soehnlen B,
Durie BGM, Alberts DS and Moon TE :
Quantitation of differential sensitivity of
human-tumor stem cells to antiicancer drugs.
N Engl J Med 298: 1321~1327, 1978

8) Weisenthal LM, Dill PL, Kurnick NB and
Lippman ME: Comparison of dye exclusion
assays with a clonogenic assay in the deter-
mination of drug-induced cytotoxicity. Can-
cer Res 43: 258~264, 1983

9) Weisenthal LM, Marsden JA, Dill PL and
Macaluso CK: A novel dye exclusion method
for testing in vitro chemosenitivity of human
tumors. Gancer Res 43: 749~757, 1983

10) Weisenthal LM, Lalude AO and Miller JB:
In vitro chemosensitivity of human bladder
cancer, Cancer 51 : 1490~1496, 1983

11) ReARfpek « = if « BHEE : Stem cell assay
X B SRR F 28 BaEs X



1966

12)

13)

14)

15)

16)

17)

18)

19)

IMRACE 32% 128 19864

ORE EREORE. HWMRERE
1985

Von Hoff DD, Casper J, Bradley E, Sand-
bach J, Jones D and Makuch R: Association

between human colony-forming assay results

76 : 645~648,

and response of an individual patients tumor
to chemotherapy. Am J Med 70: 1027~1032
1981

Von Hoff DD, Clark GM, Stogdill BJ, Saro-
sdy MF, OBrien MT, Casper JT, Mattox
DE, Page CP, Cruz AB and Sandbach JF:
Prospective clinical trial of a human tumor
cloning system. Cancer Res 43: 1926~1931,
1983

Hashimura T, Tanigawa N, Okada K and
Yoshida O: Clonogenic assay for urologic
malignancies. Gann 75: 724~728, 1984
Sarosdy MF, Lamm DL, Radwin HM and
Von Hoff DD: Clonogenic assay and in
vitro chemosensitivity testing of human uro-
logic malignancies. Cancer 50 1332~1338,
1982

Zabbo A, Montie JE, Budd GT and Living-
ston RB: Initial observations and problems
with in vitro predictive assay in genitourinary
malignancies. Urology 23 : 370~373, 1984
Lieber MM: Soft agar colony formation
assay for in vitro chemotherapy sensitivity
testing of human renal cell carcinoma: Mayo
clinic experience. J Urol 131 : 391~393, 1984
IiAESR : Colony assay BIRDORI WREH
j5—Dose response curve & -cut-off point %
& LT— LR 12 1573~1581,
1985

Lieber MM: In vitro culture and chemo-
therapy sensitivity testing of human transitio
nal cell carcinoma. Urologic Clinics of North
America 11: 725~733, 1984

20

21)

22)

23)

24)

25)

26)

27)

Agrez MV, Kovach JS and Licber. MM+ Ceil
aggregates in the soft human tumou¥ Stem-
cell assay. Br. J Cancer 46: 880~-887;1982
Alley MC and Lieber MM: Improved. opti-
cal detection of colony enlargement and
drug cytotoxicity in primary soft agar cultures
of human solid tumour cells. Br J Cédnger
48: 225~233, 1984 e
Tanigawa N, Kern DH, Hikasa Y and’ Mg
rton DL: Rapid assay for evaluating' 4hé
chemosensitivity of human tumors in “voft
Cancer Res 42: 2159~2164,

Sy

agar culture,
1982
Jones CA, Tsukamoto T, O’Brien PC, Uhl
CB, Alley MC and Lieber MM: Soft agarose
culture human tumour colony forming assay
for drug sensitivitv testing: 3H-Thymidine
incorporation vs colony counting. Br J Cancer
52: 303~310, 1958

Stanisic TH, Buick RN, Trent JM, Fry SE
and Salmon SE: An in oitro clonal assay for
bladder Studies of the

potential of the urothelium and determination

cancer: biologie
of In wvitro sensitivity to cytotoxic agents.
J Surg Oncol 18: 67~72, 1981
Niell HB and Soloway MS: Use of the tum-
our colony assay in the evaluation of patien-
ts with bladder cancer. Br J Urol 55: 271~
274, 1983

Kirkels W], Pelgrim OE, Debruyne FM}J,
Vooijs GP and Herman CJ: Soft agar cul-
ture of human transitional cell carcinoma
colonies from urine. Am J Clin Pathol 78:
690~694, 1982

Selby P. Buick RN and Tannock I: A criti:
cal appraisal of the “human tumor stem-cell

assay”. New Engl J Med 308: 129~134, 1983
(198643 A 1 HZAD)



