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Chemosensitivity tests to anticancer agents using human tumor clonogenic assay (HTCA),
novel dye exclusion method (NDE assay), sub-renal capsule assay (SRCA), and chick embryo
method (CE method) were utilized to measure the sensitivity of urological malignancies, Surgical
tumor specimens from 67 patients with urological malignancies were subjected to HTCA develo-
ped by Hamburger and Salmon. An appreciable growth of colonies was obtained in 20 out of 33
renal cancers, 20 out of 30 urothelial cancers and 1 out of 4 testicular tumors examined and co-
lonial growth adequate for chemosensitivity was obtained in 30 of the 67 patients, More than 70%
decrease in the plating efficiency after anticancer drug exposure according to Von Hoff’s defini-
tion, or more than 1.0 value of the “in vivo -in vitro therapeutic index” in terms of the ratio of
ICq to the peak plasma concentration of the drug tested was defined as susceptible. According to
Von Hoff’s definition, susceptibility to vinblastin (VBL) and cis-dichlorodiammine platinum
(CDDP), was seen in 4 out of 11 patients with renal cancer, in 4 out of 15 patients with urothe-
lial cancer and 1 out of 4 patients with renal cancer, respectively. With adriamycin (ADM) it
was seen in 3 out of the 15 patients with urothelial cancer, 2 out of 10 patients with renal cancer
and 1 patient with tesicular tumor. According to TI, susceptibility to VBL was seen in 3 out of
7 patients with renal cancer, and with CDDP it was seen in 2 out of 12 patients with urothelial
cancer, and | out of 2 patients with renal cancer. The NDE assay was utilized to measure the
sensitivity of a total of 79 urological malignancies including 33 urothelial carcinomas, 29 renal
cell carcinomas, 13 testicular tumors, and 4 Wilms’ tumors. The cell survival rate of 30% or less
in this assay was defined as “sensitive” Sufficient cell survival for the NDE assay was obtained
in 22 out of 33 urothelial carcinomas, 21 out of 29 renal cell carcinomas, and 8 out of 13 testicu-
lar tumors, 2 out of 15 urothelial carcinomas were susceptible to ADM, 6 out of 22 urothelial
carcinomas to CDDP, and | out of 18 urothelial carcinomas to carboquone. In renal cell carci-
nomas, susceptibility to ADM, VBL and Interferon alpha were seen in 3 out of I3 patients, 1
out of 17 patients, and 3 out of 5 patients. Chemosensitivity testing using subrenal capsule assay
was performed in 33 bladder tumors. An evaluation of the results obtained was possible in 32 out
of the 33 bladder tumors. The BI6-FI0 melanoma, the KK-47 cell line derived from a transition-
al cell carcinoma of the bladder and surgical specimens from 14 urological malignancies were
subjected to a chick embryo method. The effects of intravascularly injected anticancer agents in
combination with or without hyperthermia were investigated. A combined use of hyperthermia and
CDDP, cyclophosphamide (CY) or ADM demonstrated a significantly high tumor regression rate
in B16-F10 grafts. In KK-47 grafts, a single use of CY and a combined use of hyperthermia and CY
exhibited a highly significant anticancer regression. Growth adequate for sensitivity test was ob-

tained in 11 of the 14 malignancies.
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These data suggest that chemosensitivity may be potentially useful for choosing the most

cflective drug.

(Acta Urol. Jpn. 34;: 1873-1878, 1988)

Key words: Human tumor clonogenic assay, Novel dye exclusion method, Subrenal capsule assay,

Chick embryo method

i

PR £ o RS & B\ o S E IS
FloRRZHEBIL, Th ¥ TIC in vive, in vitro D>
ThRE W T ADFENBESRLTHS. Thb
D 5 H19774E Salmon ¥ X ¥ Hamburger 12 X H [
FZhic human tumor clonogenic assay'-® (2
KRR E o BB T 2 20 b, BEL L BIRIEH
IRTVWB., YUHETHZ 0 assay ¥ ihlie, £
PEHREERBRORH 21T > Tk b, $EEHTC
HHD assay DR R LU RIES o0& EFOR
MEEE ML BETS.

MRELUHE

(]

it

SRAFELTHRFRBLR SRR S X OBERR T
SRR S ot PR R 2R M AR ke T .

EBRHE

FTRTOFMHBHIPE Y — V@B L, Yk
b bl YRR TT - T % FEFIREE ek
(X Table 1 RT 42D assay Th5.

Table 1. Chemosensitivity testings employed

1. Human Tumor Clonogenic Assay (HTCA)
2. Novel Dye Exclusion Method (NDE assay)
3. Subrenal Capsule Assay (SRCA)

4. Chick Embryo Method

[. human tumor clonogenic assay (HTCA)
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37°C & T | ISRIFEAMAE 21T 5. D\ T 2 BlkER
oD culture layer 1= MBI DA BEL, 2
~ 4 78R, 37°C, 7% COgz-air incubator o C B
U, BEREHPCHEL T bar=-RHEL
fo. BINEBE T SOEMU EofilidERY 2 v = —
HITE L. REIEFNBE IR T RSB ks 55
RMFEEE, 0 1/10 S X0V 105 S v 7o,

RREHEER
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Fig. 1. Calculation of colony inhibition rate
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. novel dye exclusion method (NDE assay)

BERDZ L {®, HTCA LRABOHM I b 15X
104 cells/ml DOHABIEELERR % 5%, | BEIHUEAL
BEAT D . D CHIM BRI CHE L-0B, poly-
propylene % Falcon 2005 tube i 1ml HTHEA
L, 37°C, 95% COgz—air incubator & T 4 B ez
#h175. 2% Fast green (Sigma) Jufath, 1%
MR HEE (b ¢ —HD) W GRLL, A4 K2
7 2 b gAY BE TS . i s LT hema-
toxylin eosin uE % 1T\, AN 300/ LIl
OWT Fast green 1T & h Y Sh -3, HE
B L) €y AR REE IR ERRY L, =
VERr—AREWB U, 2V r AR HERL,
TEESES AR D 4 RS AYT0%5 LA 3kl & s B BRS
by EHEL (Fig. 2).

. subrenal capsule assay (SRCA)

Bogden LKL, HHMEEZH 1 mm? ©
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V. chick embryo method (CE method)
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specimens
L

treated with an enzyme cocktail
pronase 0.5mg/mé
collagenase 0.2mg/mé
DNase 0.2mg/mé
L 2

at 37°C for 30 min.

exposed to anticancer agents for 1 hr at 37°C

L g

cultivated for 4 days at 37°C in a humidified atmosphere of 5% CO:

in air
E 2

stained with 2% Fast Green Dye for 10 min.

L 2

counterstained with a modified hematoxilin and eosin technique

L 2

reddish-pink living cells stained with H & E were counted
Fig. 2. Procedure of NDE method

specimens
L 2

transplanted onto chorioallantoic membrane of ten-day fertilized

chick embryo
L J

incubated for 3 days at 37°C
L 2

in a humidified atmosphare

drugs were injected into the blood vessel in the chorioallantoic

membrane
L 3

treated with heating in water bath at 30 min. after injection

L 2

excised, weighed and examined histologically on the 7th day after

transplantation

Fig. 3. Procedure of chick embryo method

Table 2, Growth of primary tumor cells

Type of tumor Na of tumors
put in culture

Growth Incidence of colonial growth
adequate for cherosensitivity

Renal 33 20(61%) 13(39%)
Urothelial 30 20(67%) 16(53%)
Renal pelvis 5 3(60%) 2(40%)
Ureter 5(63%) 4(50%)
Bladder 17 12(71%) 10(59%)
Testicular 1(25%) 1(25%)
Total 67 41(61%) 30(45%)
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Table 3. Assay success rate in novel dye
exclusion method

Type of tumor Speclmens studled Assay successful (%)

Renal 29 21(72.4%)
Urothelial 33 22(66.7%)
Testicular 13 8(61.5%)
wilms’ 4 0( 0.0%)
Total 79 51(64.6%)

Table 4. A comparison of the results obtained
by the chemosensitivity tests

Drug
ADR CDDP CQ THP VBL IFN-a
Tumor
type

RCC®») *)R/R R/R
RCC R/R R/R
RCC R/R R/R R/S
RCC R/R R/R
TCCe? R/S R/S R/R
TCC R/R R/S R/R
TCC R/R R/R R/R
TCC R/R S/R S/R
TCC R/S R/R R/R
TCC R/R R/R R/R
TCC R/R R/R R/R
TCC R/R R/R R/R
TCC R/S R/R
TCC R/R
a) HTC assay / NDE assay
b) Renal cell carcinoma
c) : Urothelial transitional cell carcinoma
S Sensitive
R . Resistant

KRR 5 REdPEES ICw Ll LT
BT EmD, ThbDEFDERKERCEELELNhS
BRI/ LLE O LTFEERS.

9. NDE assay Oz oWTHR5 &, 796451

Bl (64.6%) I\ TIHEAIRZM:OFHH TETH »
7z (Table 3). BHBEHOBKH Tz, BMIIHT2
Gih216] (72.4%) CEHETHE T b R S BB A D
nt-. HTCA 35 X OF NDE assay Bl 1T 81 D #
Bt Table 4 WRT T LS, TREHEREBRE DHERE
R LTIE R bh{, 4EAR R VTRER
BEERNZ b,

3. SRCA % Hiff L7c#5E, 336324 (97.0%)
B\ TR I A T RE T - 7. T assay
DR HSEXERIGA L, BIFREERL ORI ]
Bl st 5. FEHIL grade 11T © EREBIT LK
BT, ESATIREER LOEHEE LY v RS
En i, EHE LY v AVv-T SRCA
2T ot FOFER adriamycin 3 X OU° methotrex-
ate CHBEZMERED (Fig. 4), 0 2FxAV
GV LR T ot 8 2 — AR THITITESH
By v oFEBEREEL, 4= - ARTHRICIZE
MABIREE Y v <E190%, FERECETH50%
Dz bh, EBRELERNTS LOEEHY v
MR T S hi.

4 . CE method iz & % {R#k FUEHIGF AR OB
%, SfCESEEIak: (BI6—FI0 £ 5/ — =<, v MEERE
s SRR Rakk KK—47) 3 X ORRIRM 1462
&fFote. & O R BI6-FI0 2 5/ — = Tk adri-
amycin HPSLEEE 35 X O adriamycin+{R#,, cis-
platinum + {&#4, cyclophosphamide + JBZDFHR
FOTHE CEY BEAEHEER? ELh, KK47
Ti% cyclophosphamide Hiffi, cyclophosphamide
+EANBH CRFEERCEVCEERBHIESED D
hic. BERARE B csEt ci4iF 18] (79%)

pre-chemotherapy, supraclavicular lymphnode

6 4.0%1.4

ADM MTX CPM

Control CDDP

A Tumor size (dmm)
<

—9

_6_

-2.5+2.3*

— L]
1.8%1.6 —0.343.5

*P <0.05

Fig. 4. Change in tumor size transplanted in subrenal capsule
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% 3

FREEEME AW c R & LTY#
=T1319774F Salmon and Hamburger & X ) BEZ
XN 7 1. human tumor clonogenic assay, Wei-
senthal H7® |2 Xk b %i‘% iz 2. novel dye
exclusion method, Bogden 5910 2 X b $#ids &h
7z 3. subrenal capsule assay ¥ X U8 1912 %&£ Mur-
phy @ X h3REEH?P, % 0 HERZHAR & LT
Xt 4. chick embryo method % /7L T¥
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WwWebbh Tk b, 1. clone JERED 5 Ml
O AEFRRZ R AD & ENARRTHS, 2. s
FBTHY, BAETHIIREBA I B & BLL L T
%, 3. FEROEFECESN, @y e = —BRERY
BHZENAETHD, 4 BEREMEB D&
1w X b, fibroblast % lymphocyte O FF il L
clone JWREERX BT 5 BEMAORERMD & L2a]
BETHD, 5 TIfEEXAVBRZLIKIYD, HHRE
BHROIMRECEBEHOBRVTELTHS, Lo
TEABME LTHATDhTHL5. L L—5Ti,
1. HEERV 2O h B ¥ TR 2~ 4 BM*ETS,
2. 2e=—-WEEITFHELIFEEL &V, 3. sin-
gle cell X I hicar=—n, ZThid cell
aggregate L ORI h o EHN L EBETH
B0, 4 RFMAEREANTEIh iR i
W, VS RERAERE R TS, ZhixL
NDE assay ‘Ci%, 1. HTCA ok L, S
RN ZDRD, 20 RAEKREBS LKW TESD,
3. BEMRE LS ChubooENNEETHS, &
W ol B h B A, —7F, 1. reproductive death
B HTEACE T HUBHIRR Z4 % under-
estimate T AP H D, 2. damage HFiFioHifa
NEFEIEY LS ¥ T2 4 BULXET L84, R
FDHEKIRT M4 underestimate 5 Z & 1T b 5

AEIEL S hTwb. HTCA it L4 3H-TdR
incorporation assay OFifi b T TEH®, £
BRI 2 TR SBO B RER ¥ B2k
V. SRCA wBIL T, 1. SENHIBMHET, &
WM HERTETHS, 20 BBOEERINEL, &
VR R CRBRTIETH D, 3. WD CDF, <
T AERBCCHITFETH », BEhirAERMELE
EL7w, 40 2—F=vR% A5 PR TBEE
CHEEL, BRI THD, 5 in vivo TOER
RTH%BZ LA masked compound & isIH D
FHl S RETH B &2 B, L, ZoHECHRE
ERERINTED, Z012L LTV ARLVET
HEERGOME D 5. BHEES LRGN
LTHR3E, Bifi4~6 B BBEOMBEE,ZED
bhTEY, BETLI 5% day 6 bbbl
R0 ZH I BE 1 XA EZ 0%
XD EEHEBEEAYHET S LI, T0 X5 EHN
LELTHIWEELBIhD., F20MBRELTT
AR GRS BT DD, 0% W BEERE
CHBRARETH 2 L, WERIEHED B
HHOEBEREBEHF OB OESEED D, H
FEHIO EENEMRSRT X 5EEMR I HEL T,
WETHEERLPS. SHBRIZDO XS5 IERI L
SEHOBHNTORDTEEIT 5 RED, BIEL
BTHHEEZ LIS, L Lichib HTCA, NDE
assay I HNAERIC & B BERIESZ v 0 FH X 3381732
B (97%) CHEWTCHRETH o lc &b, Thbo
MBESEMRTH LR IV SBIEBEREAShS
TREMEDHD assay D 12EEx bh b, CE me-
thod (% Murphy 2MEEHEMDO BRIV E~ 0 BiE
TRl Licz EIeFB L, 4 Kb HERIRE LR
BRE LTBE LI b T®, 1. M, ZfThro
BECHERNB LN, 2. EFENEL, 3. BHEEF
HRTH S D ELFIFATE, XHI 4. prodrug %
SUEHORZHRB LTV 5, TEDEELHik
THETREME AN assay TH D EB T35, SRCA
L OB OBERN L, SEHIBREHEhLD
s R LB 2 REMBREELONRD.
PEnZ &R, 4EEZBIUEETT>TBIUE
FIRRZ MR L P OB 2T » 1o, WwihoFk
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M CREENEORB Z &5, CE method iImX b
BONIKERELECRKTH L, RERC KRN
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