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Surgical tumor specimens from 67 urological malignancy patients were subjected to a human
tumor clonogenic assay (HTCA) developed by Hamberger and Salmon. Appreciable growth of
colonies was obtained in 20 of the 33 renal cancers, 20 of the 30 urothelial cancers and 1 of the
4 testicular cancers examined. Using HTCA, a plating efficiency ranging from 0.01 to 0.59% was
obtained in these urologic malignancies. However, colonial growth adequate for chemosensitivity
was obtained in 30 of these 67 patients. According to Von Hofl’s definition, more than a 70%
decrease in the plating efficiency after anticancer drug exposure was defined as susceptible. Sus-
ceptibility to vinblastine (VBL) was seen in 4 of the 11 patients with renal cancer. Susceptibility to
cis-dichlorodiamine platinum (CDDP) was seen in 4 of the 15 patients with urothelial cancer, 1 of
the 4 patients with renal cancer, and that to adriamycin (ADM) was seen in 3 of the 15 pa-
tients with urothelial cancer, 2 of the 10 patients with renal cancer and 1 patient with testicular
cancer. For comparison, the ratio of ICy to the peak plasma concentration of the drug tested was
used as the ™ in vivo - in vitro therapeutic index (TI)”. According to TI, susceptibility to VBL was
seen in 3 of the 7 patients with renal cancer, and that to CDDP was seen in 2 of the 12 pa-
tients with urothelial cancer, and 1 of the 2 patients with renal cancer. Susceptibility to ADM
was seen in 3 of the 15 patients with urothelial cancer, and 1 of the 6 patients with renal can-
cer. These data suggest that chemosensitivity is a matter of individual susceptibility and HTCA is
potentially useful for chosing the most effective drug.
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HxOEFRTHRBRO O, BRORLELRET
TeHBIRRT & I T\ 5% DA Hamburger, Sal-
mon'?® = X hBEF & I 7= human tumor clono-
genic assay THB. LIRS ORFCRELRALD
haXoweieh, BIREBEHRE O—FRL X T
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T BOhEEEBOIREETHL D, BE
THHREEPRESHEEL LT B b,
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L, $0Ex0BEBCHLUHESR M ELND S0
LEZLRD.

Z ¥ T#4% X - human tumor clonogenic
assay DEELKREITAH &, M Von Hoff B}
WBRTWB X 51T true negative rate M X hHdTE
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WZ kb, BWEBDZEL holERROMAE L 2
TRWEHIOBIRNTRE L Inn e, D% b U L EE
FHESTCEL, B UDRIAGO resistant 7o3RE]
HEBRALL, OWCERDER IS L5 5 USRI Bk

FRAGECHRERKERT A ek, BREDCTEIL

FRRECH L LY ECERSRIEB ORI D EEL
bhb.

L L= CRFFRORMS, EHEMERORE
B IOERFRIORE, HEAEORILL £ o flic
ture positive rate AEIRE LI EB v 2 A5
BRELTETORS. SEEZIHEEZPOLEL
to#zt %, human tumor clonogenic assay &\
Tl > TR D TEDORELBETS.

HHElB L UH*®

e

SR KFEEM BARWIR SR LU BIEREE T
AR S e R BRNEMEE A S48 % v
fo (Table 1).

LRk (Fig. 1)

TRCOFMBHEALFE 7~ THEE L, XK
b bhic. BEMERROTERECEEREL
L, EEEGY ~v T Ilmm® UTFris X589
L. ERCEEES, HmBEITE 5 L THBREL
fo. MYEE A% Hank’s ¥ (GIBCO #) ©TH
EBE%#%, 0.5 mg/ml JPEE pronase (BHHHELE (),

WRICE 33%

105 19874

W, 750, 000847/g), 0.2 mg/ml JEEE collagenase
(Type I, Sigma #, U.S.A.) % X0t 0.2 mg/ml
R DNase (Type I, Sigma #, U.S.A.) D 3H
RAWHT 37°C, 30 ZHBRLBELTy, BEA
» ¥ a (No. 80) ¥1XiE » — YT THRGBL 26
gauge 4R B LBEEBEEREYE . Efc Lo
TR 3FRESED e 1.8 mg/ml EED collage-
nase WO HRT 37°C, 2 BEOBRAEXTIC-
fo. DusC 900~1,000 rpm CLOFEIED LD B,

Liriec1s%k R4t mE (Microbiological Associ
ates, Md., U.S.A.) % Ham’s F12 53 (BAKEEK
&), FR) winzlER (UTF FC-15 ZET)

CEELES. 0.5% trypan blue ¥ (GIBCO #)
fec TEMREEEER S bk FCGLS #mx
12.5~25.0% 144 cells/ml JEEE O ERCTEL
fo. D X 5 LT bhvic BEMARIE R & Beb
B0 KEHEHY 37°C & C | BRREFME HEER

Table 1. Number of tumors submitted to
‘ chemosensitivity study.

Renal Cell Carcinoma 33 cases
Urothelial Carcinoma 30 cases
Renal Pelvis 5 cases
Ureter 8 cases
Bladder 17 cases
Testicular Tumor 4 cases
Total 67 cases

specimens

treated vith an enzywe cocktail
at 37°C for 30 win.

pronase 0.5ng/nl
collagenase 0.2ug/ml
DNase 0.2ng/nl
d to anti for 1 hr at 37°C

medium containing 0.4% agar
vas placed in a 3Sam plastic
petri dish ( basal layer )

mmﬁ

—

incubated at 37°

hunidified air,

0.24% agr containing viable cells
exposed to anticancer agents and
not treated vith them ( culture layer )

IR OISR
/77774777777 7777777774

C in 7.0% CO,, 93.0%

|

after plating

colonies vere counted 14-28 days

Fig. L.

Procedure of human tumor clonogenic cell assay.
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Table 2. Anticancer drugs investigated in vifro

Drug Concentration Range Tested (ug/ml)
Adriamycin 0, 005-0, 5
Cis platinum 0,025-2,5
Carboguone 0. 005-0, 05
Vinblastine 0.01 -1,0

Table 3. Growth of primary tumor cells,

Type of tumor No.of tumors Grovth Incidence of colonial grovwth

put in culture te for ch itivity
Renal 3 20 ( 61%) 13 (398 )
Urothelial 30 20 ( 67% ) 16 ( 53% )
Renal pelvis 5 3 (60%) 2 (403 )
Ureter 5 ( 63%) 4 ( 50% )
Bladder 17 12 ( 718) 10 ( 59% )
Testicular 1 (25% ) 1 (258)
Total 67 41 (618 ) 30 (458 )

Wikbrdz L, Ham’s F12 884 Ay T3EBEE L
FERIEBRE Lz, 2\WT FC-15 &Nz 0. 24 %
geX B4 (Type I, Sigma #) 5~10x 104 cells/dish
(8002 tissue culture dish, Falcon, Oxnard, Cal,,
US.A) BECHLEEL, culture layer &1L
. BB Hbr UHEE L TR\ 0.4 BEREH
T#H% basal layer &, culture layer #EEF X 22
FRIKFERFEHCRERE L. SRRl & U CAMETUR
F&WEK Y 3 dish fERLL, 37°C. 7% COz-air
incubator #1C 2 ~ 4 BREIEEK, RERFPCHE
FLTL % 2w =—%EE L. BEHEIC C50MHE
P EnMiagER%Y = = = — LHE Uk, £/ Lo
#3 X OVBEL cis-platinum  (CDDP), carbazil-
quinone (CQ), adriamycin (ADM) # XU vin-
blastin (VLB) Th b, BRERZRFECS T 2R
EmlmARE, %0 1/10BER SO EREY VT
sEEmz BV T HUE RS X OV SEHI B4 Table 2 1R
7.
RE RS

[. BRERESBECRT 5 REMARED 1/108
CERAEMC L D, ROUBHEDTO%L ED = « =
PEYTFTHAYERER LHETS (Von Hoff
DIFE).

1. &HUEFIOERERRSRC ST bR R
EL, 3SEEEALET X HBLII. dose response
curve L HEH 1L1:90% REHILRE (IC«) fEL D
He# in vive-in vitro therapeutic index & 1, 1.0LL
EERTBAERZH LHETS.

= g
1. REEMIEECTOIO 5 bIRE L EE0FH206]

(67%), EMRaREs3dlh208 (61%) ¥ X OBAEE
4800 1B (25%) 1@ 1 dish 4 ) 5@ kD= w =
—FEREEDI.

2. 2w = —RERTIRE _ERE TR0, 01~0. 5%,
BN, 05~0. 3% 3 X VEEHER T1X0.01 % TH
7.

3. PUBHIRSEHRBMI6TAIAS0M (45%) TR
T, FHERIEETH - 1o,

4. PURFIRZHRBROERY Table 3~5 Rl
fo. REE_EREES0BIR166Y (53%), BHiRaRE 33 HiF
1341 (39%) % XOBHES 4 I 1§ (25%) DFF
Ml o] BERE BT 30Mlie D ¥ BREt L. Von Hoff Hiw X
LYEREEEE T Y ADM it LT, RE_LEE 1S
Bich 3 1 (BERER 1T LHE case 4, 6 s L UVRE &
case 13), Bl 106U 2 Bl (case 17, 26) L Xt
BAIEE | Bl (case 30) KBRS L WE S h i,
CDDP ixt UCRIREE EEE 15614 4 61 (BReRET
LR case 4, 6, 7 3 IOBHRIE case 11) XU
BN 4 Bith 1 Bl (case 26) EREMH L HEZh
1=, CQ & UTCXRE LEEZLSHF 3 61 (case 4,
6,7), VLB @t LTI AE 11 Bl 4 6l (case
17,18, 21 X 26) NEREHEHE SN . =
et L in vive-in vitro therapeutic index {H (L
T TIEEmT) &, BRI LU Y —EER
ZHEIHET BN, ThEEWELYRTIOLER
ERCEL, FOESEIBETELLDLELLR
5. WThicg XL o ko T ERR T4 0% BE
WhoiTsE, ADM i UTILREE ERELFAF
261 (EMBIT LREME case 2, REHE case 13) B X
OB 6 Bl 1 Bl (case 17) DEREW L g
Ehi. CDDP i LTikRE LR 12604 24
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Table 4. Chemosensitivity of urologic malignant cells to anticancer drugs in HTCA.

Drug / Case 1 2 3 4 § 6 7 8 9 10 11 12 13 14 15
Susceptibility ADN R R R S R s R R R R - R S R R
According to cbop R R R s R S S R R S R R R R
Yon Hoff’'s cQ R R R S R s N R R R R R R R
Definition VLB - - - - - - - - - - - - - -
in vive ADM 0.02 1.01 0.24 0.11 - 0.08 0,53 0.15 -~ - - 0.15 1,16 0.77 0.07
-in vitro CDDP 0.03 0,53 0.04 0.15 0.24 2.54 7.81 0,07 0.834 0.47 0.02
Therapeutic cQ 0.08 0.84 0.29 0.39 0.39 0.01 0,01 0.13 0.07 0.83 0.01
Index VLB S - - - - - - - -

Drug / Case 16 17 18 19 20 21

22 23 24 25 26 27 28 29 30

Susceptibility ADM R s R R R - R R R R s R

According to [v))) 4 R R s R R R
Von Hoft’'s cQ R R
Definition VLB - S s R R s - R R R S R - R R
in vive ADN - 3.46 0.56 0.04 ~ 0.21 0.28 - 0.20 =~ - - -
~in vitre cbpp 0.35 41.32 0,05

Therapeutic cQ 0.07

Index VLB - 100.00 1.58 0.02 - - - 0.16 0.22 - 32.05 0.65 -

= 2 not examined S & Sensitive

1 - 10 ¢ Bladder

R ¢ Resistant
11,12 : Renal Pelvis

T .I . ¢ Peak Plassa Concentration / ICss

13 - 16 ¢ Ureter 17 ~ 29 & Renal 30 ¢ Testicular

Table 5. Chemosensitivity of urologic malignant cells to anticancer drugs.

Drug  Renal Urothelial Testicular
Renal pelvis Ureter Bladder

Susceptibility ADN 2/10(20%) 3/15(20%)  0/1( 0%) 174(25%) 2/10(33%) 1/1(100%)
according to CDDP 173 (33%) 4/15(27%)  1/2(508) 0/4( 0%) 3/9 (33%) 0/1( 0%)
Von Hoff’ s cQ 0/1 ( 0%) 3/15(208%)  0/1( 0%) 0/4( 0%) 3/10(308) 0/1( 0%)
definition VLB 4/11(36%) - - 0/1( 0%)
Susceptibility ADM 176 (17%) 2/11(18%) 0/1( 0%) 173(33%) 1/7 (14%)
according to CDDP  1/2 (50%) 2/12(17%)  1/2(50%) 0/4( 0%) 1/6 (17%)
therapeutic cQ 0/12( 0%8)  071( 0%) 0/74( 08) 0/7 ( 0%)
index VLB 3/7 (43%) - -

- ¢ not examined

(BEBERAT LHG case 7, '@ case 11) ¥ XOWF
HRasE 2 Bld 1 ) (case 26) MIERRSH L HE X R
. CQ X LT EMB 1T LK case 2 0. 94,

IREHE case 14 T0.83L 2R\ T {HA R LI,

Withd LOKRMCH I HEL LUIRSE/ARLEL
fz. VLB &3t LT BB 7 619 3§l (case 17,
18 s X0 26) MWHRSEM LHEshi.

%
BRI Y AV e PUE RIS M ERBR & LT 1977

£ Hamburger, Salmon 5% human-tumor stem
cell assay #BAZE LIRE Lic. 51X BikseR i
EERTAERLY, Bl e = —HRRYES L
& i fibroblast % lymphocyte o X 5 7eIE#0HE
MoFEBEIWEIL, BEHMysts LTRRTs
ENATREE T2, T kZd assay X D 1B5 Rt
in vitro DFER LERRKIERHE & D—HRL ¥ b T

=

RV EHRE L. XoBFREY AV EEBRCORE
LIDOWTTiobh s X 5 in b, —HiEfEar
=—%WE3% clonogenic cell it stem cell D&
ThaLOEHLEB LRI Z &2, human
tumor clonogenic assay FEFRX N B X S inw
P wThreelchbofic T hil, o
assay I X D sensitive &I -EKHPEEHKDE
L UThHHER LB true positive rate 1 50~70 %
T, RCA assay X b resistant L¥[EXhie
FEFINVEEIRSR L UC &P & 72 B true negative
rate 1% 85~100% &V HERTH k. Thbbif
FEHI O BUE R O 258 { 2O ROPHET X I RO
BRAL, &assay B¥OLDTHATS 52 & 2R
WLTHY, TROFENEFEREBRECEEERT
DRGNS REREAVTWBZ L, %)
RPE T 5 EREO S B I X h T b
REEZHMECE U@ B O h 3 b o L xh
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fo. PER X b fITnhh TE o bRk o AN s
EZHE, TEDRTERDEOMEL > EALE
—CBRL, ChbrBlE il pids e kh
ALREME IOCHRDRLH/T o L THTe.
LR S OFELEIRED regimen (X FHUBAID
EBERAR LOCGNERGBLER L, KBRS
RIEAShTER. Ll, A—RETH->THEA
DEGC X b RFRZHCER A LR S Z LiAMD
HRTHY, LVEVERGREBL DI IOX
» HeBE—f7s regimen OWRFTETIITGF LTVl
St nte. zhics L Hamburger, Salmon Hic X
hB#% &7z human tumor clonogenic assay (%12
DREEBRENETHERBABIAL, ththt
DHEFINERSRY IS L 2 502 RET A ERY
RegTr &b, LVBVCERDRNIEBORE IO
EELbhD. EEKRasay OFRCESEBE LR
HBRERDRCBETMEIHEMLTE Y, T0FK
REMAIBIRTWE. LA L—HTIRZ D X 5kl
B LV, EEAIEE R X O EAEAESRE, SR
R, cell aggregate, = m =—HEDKERE X ORE
B S b Hisis KB s EREsREIh T
5. [EEMI L UEH L DBEMIRE RS X OB
DOV, BEIEFHOERTEHEC BT A RE M
BED 1/ 10RERE% | RREMIER 22T 5 MRk
&y, Uh LIS LB 177 5 B A HURHIOER
KTiel, ToRHE - SRk E S CEEES T MK
FHERTHCLNEETH Y, ILERDILLRED
1o0HEHEL LT AUC RAVEEREYREH L, £
ERMET#BE LTS, HiEFlD pharmacokinetics
HROBRE LG TH D ESEI DR INT
PLlhDEEZLRD.

BEMEVC VT, ARENM CHEERM B
h5 assay A E L\ A3, Aassay Tl 2wmv=—
MR 2~ 4 BRZEL, o= e =—HRELHE
TREGEIB ORI o T, assay JETEEM TR
FHRABREENEB LR L EMNBETHD, ZoOEK
b bIRERME R L £ VIR growth factor 7R D
BHARIAMT R TR DS, bhbhi 4z
DECDOERETHTFETHS.

aw=—HEDHEL ChEITEBar=—-3v
v & —, E{REFAEERE S S BV AHEERE
Ex AW B X b iTinbh TET\w5 %, single
cell 3 X8 cell aggregate X W INIcam =—
OERMI T h BEETH D, positive control plate
R EBFEOL LI aggregate ®° cluster H R
LA, viable colony DARGETHHES L

1z colony volume DT X h REHAXHET A
I ERRALLRTETWA., L LBEDE A,
WTNOFENRR THAMNLELERIELR T
o,

HEEHIL, BLRA assay T OHBEEY Pl i
EToHH 2T o1, Table 4 @B\ TAH b5
X5, case 2 XU case 14 T &< Von Hoff
& ORI E CRBRIERIOTT A risistant TH
->Th, TIEC X YV ESHOIGETELEAHS
BETFATAHZENFETHS. 2% h Von Hoff
b O¥IERE Tk sensitive ##olX resistant D\WT°h
DHOHEFERO L LB LRIWS, £3F0 TI B
2 LOCEVCHATRRERRC B A RRIFEED
ICw R LTV B &b, Zh bLOEFOEK
BRCELELR GRS CHFLLE DO LT
Bahs, ABRHRZMET DWWk Table 5 TH
bho X5k, BHifagco CDDP kXUt VLB
IR TESRIP0SHETH Y, BIROICHEA
DBBRH10~20% & b T BRSNS
B, SHOFBEIL, o assay I vBLhiZ h
b OERERER WA AREE, JHREE
HITRS Lt X ) FOBRERVERYENELNLS
PEBEHTHLTHD.

Btz o TI{ERZBV U EEOMEBAR DV T
i3, 3EEEIAEC LV BLRERER L D ER
e LT ICq EFEHEh, ofEric TI {E
BERHBRBT LI, URTEKROTECIE LEK
OEEEE LEETADORIL LT, TOBEMEERS
BLZIEV. SHRBITNERED 1 O>THHEEL
bis.

¥
19824E12 8 X b M8 T IR BB T © FHTH R

% F\+C, human tumor clonogenic assay K X%
BRI SRR Y Tt -> T\ 5. REEEEE6TH
(BE » REBT LRI, BRI EiE 14 4,
a3 lds X CHEHIER 4 ) WA assay AT
Xh, %0 2e=—HREIRE EEETX 0.01~
0.5%, BHREC. 05~0. 3% I X UNEHIEE Tix0. 01
% Th 1. FEFIRZAHIEHEE & LT Von Hoff
LIR¥E T FERE Ebic, —JF T TL B X 5 &
SRR TR ot TR OHER TR YT
TG R - B30 BiR 1661 (53%), BEHHRNE 33
Bk 1361 (39%) 3 JUEAEE 461161 (25%) i
b, 6761306 (45%) THh-rlc. REE LR
Z3\T Von Hoff b o¥sEfiE iz CDDP it

B
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LT21% (4/15), ADM % X0 CQ &L Tit
Th$20% (3/15) WEREHLHES hi, TI{E
X A¥EERE T ADM LT 18% (2/11),
CDDP w#L17% (2/12) D EREZH L HES M.
BB OV TCREEOHELAE I i, VLB
R 1U36% (4/11), CDDP 3% X0t ADM LT
Thzhas% (1/4), 20% (2/10) CHERERZME LHE
Thi. HEOHEEE T CDDP & L0%
(1/2), VLB wxt143% (3/7), ADM i LTk
17% (1/6) »EREZFELHEE hic. LD 220D
HEETE > T — B LEERII UATE LR TE
D, BAHEMACE W TSHOBKISATOBRIC LD
WTh O BB EE A E e X5 B
LEZDLRS.

SEFAERER, SEbhbhrAWcHEECR
B BRI THTFETHS.
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