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ANTI-CANCER DRUG SENSITIVITY TEST AGAINST
HUMAN TESTICULAR CANCER XENOGRAFT

—COMPARISON WITH CLINICAL RESULTS OF CHEMOTHERAPY—

Tsuneharu Mikr and Toshihiko KoTAKE

From the Center for Adult Diseases, Osaka
(Director: T. Kotake)

The antitumor effect of vinblastine (VBL), vincristine (VCR), etoposide (VP-16), teniposide
(VM-26), cisplatin (CDDP), CBDCA (JM-8, Carboplatin), CHIP (JM-9), DWA2114R and recombi-
nant human tumor necrosis factor (TNF) on four human testicular cancers heterotransplanted in
nude mice were studied.

The treatments with CDDP, CBDCA or CHIP significantly reduced the transplanted tumors.
Combination chcmotherapy with CDDP, bleomycin and VBL or VCR or VP-16 or
VM-26 also revealed significant tumor regression. The antitumor effect of TNF on human testicu-
lar xenografts was much more cvident when it was given intratumorally than when given intrave-
nously. Teratoma was resistent to TNF even when it was administered intratumorally. Those re-
sults are briefly discussed and compared with the clinical results of chemotherapy. Several prob-

lems in anticancer drug sensitivity test against human tumor xenografts are also discussed.
(Acta Urol. Jpn. 34: 1903-1909, 1988)
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V7Y AT AELTAIGHShTWS. L Light
B, HEFRIT40~50%TH DY, primary screening
DREZUABRE VI EH LA T ERS S OMBAY
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Table 1. Characteristics of human testicular
cancers heterotransplanted in nude mice

Histology of Serial
transplantation

Tumor lines Histology of
original tumor xenograft

TTSC-1 Tca Tca —» E Fas
TTSC-2 Teca Tca = E Fas
TTSC-3 Tca Tca —» E Fz
TTSC-4 Tca+S+C Tca F;

Tca : Teratocarcinoma E : Embryonal carcinoma
S Seminoma C : Choriocarcinoma
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TTSC-2, TTSC-3 (faR#tiE), TTSC4 (HEE)
D 4 BE AV (Table 1), ZhboMRBERIT
IZFEI00% TH -
3) ERFHEE

2~3mm MY LicEEA% 4G o TH—
AT, R— N v AERETCBEL, #ERE
EARH Y 500 mm3 13 LIRS CIREAICES T
L, 1@5ImE LTEAERE L.
4) BHRHEHE

Houchens 50 HRICHE, BERE 2 ¥ ATH
EL, BEX(ERYx12 vEEEHEHR (V) &L
fo. XL IEISHIE SBIAR & B S HEH R O BEE O
KE XD A ko, relative tumor volume (RV)
EL, b Table 2 ©iRT X 51K T/C xR,
VELUTYEHEAE L. chic X v [EEREMH
BREBR L. S ORERETIICIZ, BEFO HE
P X - T, HEEIRELT 1. ks, HER
R O HErF R L student’s t-test & FH
fo. Pevalue (1= v b = — ABRIC T 5 EBRIHHIER

BRELEE

D EvhA7hhod kELURET4AFFZYD

MEBHR

¥va7ased FELT VBL, VCR BXUH
F74mb%vyvE LT VM-26, VP-16 D&HEHE
HoVEEHEY Table 3 Rt ZEFORSE
12 Table 3 IWR$TZE LT T/C 5 XUEFRMS
T, VP-16 2208 8bs Ly 5 g%k 5 55%K
HEMEEEIRED ot T 4FTIXVThD
BHTIIRBHTIRbHH, ERRAERESRIE
vz X 5. ZhbofFERE, Carter® R
Issel® o v SBATEEEM X 35 KA OB
S st sBREEE—HKTHIOTHS.

Table 3. Antitumor effects of vinca alkaroids
and podophyllotoxins on human testi-
cular cancers heterotransplanted in
nude mice

Tumor lines Drugs Dose T/C P-value Survival rate

CHEITHHECEBAEO UK X2 b0 THS. (ng/kg) (%) %)
TTSC-2 VM-26 9 20.9 < 0.05 20

Table 2. Evaluation of antitumor effects Fs VP-16 18 13.9 < 0.05 100
VBL 2 5.0 < 0.05 0

Tumor volume (V) = (width) 2x (length) x 1/2 TTSC-2 VM-26 6 30.2 NS 60
Relative tumor volume (RV) =Vi/Vo Fi VP-16 12 48.8 NS 100
Vi ! mean tumor volume at any given time VBL 1 33.1 NS 100

Vo : mean tumor volume at initiation of treatment TTSC-2 VM-26 9 32.9 NS 20

T/C ratio : ratio of RV for treated mice to Fu VP-16 18 24.9 NS 100
RV for control mice, multiplied by 100 VBL 1.5 36.1 NS 20

(T/C < 42% is evaluated as effective) VCR 0.15 25.3 NS 100

5) HgEFIBR 5T

Buwic#ERE, vv732x+v (VBL), €v 2
YyAFv (VCR), =&RF¥7 4 v bdy vl
T 5 VP-16, VM-26, 275+ (CDDP),
75 FrHMkED A LES T 5 (CBDCA, JM-8),
4 7u75%y (CHIP, JM-9), DWA2II4R, %I
O* CDDP, Fvi—=1 v (BLM) & VBL, VCR,
VP-16, VM-26 ot kv R4, T o BE5ET
EOFMIHBTS. BEHEL, 4 B 3 ERE
B89 (IP) w5 L, 3BBHE L.

& L human recombinant tumor necrosis
factor (TNF, KBARIE) wouTh, BIRNES
(V) & IVEFHRS (IT) oORH oW THRE L
fo. BEFEIL4 AERS LT, 6 BREKEY 1 7 —
nELT, 47— ABEBHFHUERTo%. IV B
¥%.2,500, 5,000, 7,500, 10,000 847, IT B3,
1,250, 2,500, 5,000, 7,500, 10,0004 #E 1L
fo. BEALIEERT 5.

NS : not statistically significant

2) CDDP+BLM-+VBL, VCR, VM-26, VP-16

DZHBEAMEOMBEENR

CDDP (2.5mg/kg), 7vi—=<4 v (BLM) &
VBL, VCR, VM-26, VP-16 &3K#|E =LA
FEOTEESES Table 4 Wird. FEHOBRE
EiX Table 4 RTZ& ¢, SHTABHEL
7o TTSC-3 (BRIRHESE) O E3yEEAR A 500 mm?
THREBAA LB, T/C 1 ZiigevwThid
FELOHERSHRY T L, BELEENE L. ¥
7o survival rate HFT_XTOPTING TH 7. X
DRBREHARY & 8 © ¥, FEEAR R 2,400
mm® TREXPIIBLCHRD &, T/C i13.2%~13.7
% & 500 mm?® BASARIC K B, RLHEBERS
%. THXERKETH bulky tumor &> PVB &gk
DEEEHR (CR F) 23, 0% % & minimal
tumor @ CR RIOZHRTELLSB L Xt
L3530 ThH5P. »wThiceg X, CDDP 3 BLM
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Table 4. Antitumor effects of combination che-
motherapy on human testicular cancers
heterotransplanted in nude mice

Tumor lines Drugs Dose T/C P-value Survival rate

(mg/kg) (%) (%)

TTSC-3 VM-26 10 0.6 < 0.01 100
Fio VP -16 20 0.6 < 0.01 100
(500an?) VBL 1 1.4 < 0.01 100
VCR 0.1 0.6 < 0.01 100

TTSC-3 VM-26 10 3.9 < 0.05 100
Fa VP -16 20 6.0 < 0.05 80
(2400mm3) VBL 1 3.2 < 0.05 100
VCR 0.1 13.7 < 0.05 100

TTSC-4 VM-26 10 2.6 < 0.05 100
Fu VP -16 20 3.2 < 0.05 100
(500mm?) VBL 1 8.8 < 0.05 100
VCR 0.1 4.5 < 0.05 100

NS not statistically significant

2 VM-26, VP-16, VBL, VCR o\ Fhrn
X% =F ARG EAES T LE LW HESS
RERL, ThoORERIBRIC V4@ 5 PVB
P, VAB-6 ##£9, BEP j#%, CDDP, BLM,
VCR f ASREE'Y D58 L ZMHHR60~80% 123 B 5%
REBE-HTHLOTHSD. ErobhbhoERk:
R BHIhE, VM-26, VP-16, VBL, VCR n\ 3
heER LT Z0NESHRILBIZABRETH D,
B D & FIBE AR TH IS RBRE O BRBS YR L
Tw%. ThbofERNL, EEOBEECRTY
VM-26, VP-16, VBL, VCR D\ h o HE#I%
BT EDEFERFIIN LI DTkl i b #
Z2bhn. Thz & oPiEH% BINT 520, s
BT IREWERR EDELLBH L TOFE L VLR
bhs.

wic TTSC-4 (HE) # AT, FHEOERY

=

ot BeEPAGEO FHBHHEIL 500 mm® T
ofe. fERIX Table 4 RT L,

4RI Ch

Fig. 1. Histology of TTSC-4 in control group

showing teratocarcinoma (HE, x10)

% TTSC-3 o ISR 2,400 mm® i 57 {5l L
P i 1 R O Tf;#o%#if%&i’ﬁ‘bi)} B
WCIENBUEB R EAE - & v 2 X N (B3 i )
CHHT 2 &, TTSC3 Tt fﬂw B DILAENTL,
HFRD B Dy, F PN A B T 3 BiVE
AR RTORTH 1. Lo Lichib,

TTSC-4 Tix (control W %o Mfkes Tig.
Leimd), b Ego BEEE,Es b, +0
GG —H TR HHBOMAME b Bd & hfon

Fig. 2. Histology of TTSC-4 after chemotherapy
showing residual cancer and cartilage

(HE, x20)

Fig. 3. Histology of TTSC-4 after chemotherapy

showing cysts (HE, x10)

Fig. 4. Histology of TTSC-4 after chemotherapy

showing cartilage (HE, x10)
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Antitumor effects of cisplatin analogues on human

testicular cancers heterotransplanted in nude mice

Tumor lines Drugs Dose T/C P-value Survival rate
(mg/kg) (%) (%)
TTSC-1 CDDP 6 0.03 < 0.05 100
Fy CBDCA (JM-8) 50 0.05 < 0.05 100
CHIP(JM-9) 25 5.4 < 0.05 100
TTSC-2 CDDP 6 O.Ql < 0.05 100
Fis CBDCA 50 1.02 < 0.05 100
CHIP 25 0.06 < 0.05 100
TTSC-3 CDDP 6 0.03 < 0.05 100
Fi2 CBDCA 50 0.05 < 0.05 100
CHIP 25 5.4 < 0.05 100
TTSC-3 CDDP 6 0.8 < 0.01 100
Fa CBDCA 60 2.9 < 0.01 100
CHIP 30 0.6 < 0.01 100
DWAZ2114R 60 25.3 < 0.05 100
NS : not statistically significant
(Fig. 2), £ dig & A EixBla=e (Fig. 3), #k#E treatment
(Fig. 4) ThH, HWEORSH, BEEHOKS P 3
DEFETHD Z Ehbrote. Th bR HHY %
BT A B BRE o KRB B 413 /
" e e _ . (0] o—a DWA 60mg/k
BAFT B I UBBAR A BB <% 5 & % E 00 JMB  G0mg/ke
xbhb. Donohue BWOLHBERDOBIEES D 3 x %X JMS  30mg/ke
VIBRABEAET Tie 1/3 DA EETE UG HEMLER, 1/3 A E’ 6~ CDDP 6mg/ke
M, 13 DR Th - T LHE LTV 525, 2
bhbhoXRERLA UABRARLTEY, 20 5
()]
KRRIL, b P EHBEFO ¥R FLE LT, Ik £ 1004
BHBTHD LELLRE. 2
3) YRTSFUBLUTSFFTF 0T OREER 3
R s
CDDP, CBDCA (JM-8), CHIP (JM-9), DWA L 50-
4R 0 4HED 75777 5 5 7 0 REBHRL "
feleiad Uie. [E5%, #5548, T/C 7c&% Table
5 k=¥, CDDP, CBDCA, CHIP (34 @0 S5k
RTLIERE O FUIES SRR L. BEES e 0

WAL, MMETOREESE Y D5 L ol ich
stz L Lishis, TTSC-3, Foo 0EBREER T,
DWA 2114R @ T/C i%25.3 % Th v FilEER1%
BH b B b0, i 3 %o T/C Ho.8%, 2.9%,
0. 6% I HABUBBBIRA LS = EpVRE . 26
w Fig. 5 wiR4 X5k, CDDP, CBDCA, CHIP
TRHFEELRD Ieh > 7eh', DWA 2114 R T3 F
H4ph % iR 7e.

UEDERDS, bhbhoe | ST R
x5 HEE M E1X, CDDP, CBDCA, CHIP <
ERETH B, DWA2LIMR Tl o045 &
W k.

307 10 14 1 2 2
Days after treatment

Fig. 5. Response of testicular cancer xenograf-
ted on nude mice to DWA2114R, CBD-
CA, CHIP and CDDP

CHBDOTSFF7 e roe  SHEGCHTS
FIBE RO BEHERLERETHTH D, BRIEE L
FERAER O L BEHE - E BRI Uz Aoy,

Peckham &' e TH b b BAEERE G 7t L
T CDDP & CBDCA TUMEERE D S5 R 2
BohTVB X5 TRHEN, SEILCHHT~E
ThaLIEHL TV 5.
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Antitumor effects of i.v. administration of TNF on
human testicular cancers heterotransplanted

Table 6.

nude mice

1907

in

Tumor lines Dose( x 103U) T/C (%)

P-value Survival rate (%)

TTSC-1 2.5 54 NS 80
Fy 5 59 NS 80
7.5 31 < 0.01 80

10 30 NS 57

TTSC-4 2.5 80 NS 100
Fs 5 74 NS 80
7.5 35 < 0.01 80

10 33 NS 50

NS : not statistically significant

Table 7. Antitumor effects of i.t. administration of TNF on human
testicular cancers heterotransplanted in nude mice

Tumor lines Dose( x 10%U) T/C (%) P-value Survival rate (%)

TTSC-1 5 10 < 0.01 100
Fa 7.5 2 < 0.01 100
10 1 < 0.01 100

TTSC-3 1.25 52 NS 100
F3 2.5 24 NS 100

5 14 < 0.05 100

7.5 6 < 0.05 100

TTSC-4 1.25 74 NS 100
Fa 2.5 81 NS 100

5 54 NS 100

7.5 31 < 0.05 100

NS : not statistically significant

45 Human recombinant tumor necrosis fac.
tor (TNF) DiEBEHE

TNF oHfiEEHRcoWTik, BiIRRES AV)
LEREARRS (IT) oRF 2\ CTHRE =L
TTSC-1 (RRRHM & TTSC4 (FHHE) © 220
EBERE A, 58, T/C 7 X% Table 6 iR
FTEBHTHS.

IV 8 58ECik 7, 50086z (U), 10,000U ¢ T/C
X% %, TTSC-1 2331%, 30%, TTSC-4 2335%,
33% L RRBYTILH 50, 10,000 U T3 FERH
51%, 50% &1ER InhlcbiistEtnziz 7,500U o
ACERELT DT, Fhd i TNF, IV
BT 7,500 U 2R IFHBEREEL DRI

ZhBDERIBIE, wThred TNF o IV
RETIHRCE ZNEFHRIB ORIV E VL X
5.

D ¥R IT 5@ OVERHE * TTSC-, 3, 4
THE, FoiEE%Y Table 7 iR+, TTSCl Tik
AR L 7,500 U, 10,000 U Ci BEIT 131 &%
LB DT RIFTRORBCH > 7. TTSC3

©d 7,500 U it T/C, 6 % LEHHRLE. ¥i,
WTFh S AEFRIZ100% TH oo, ThOLDOFREND
FRRMER T, TNF oBBRHRSRIEECAR TS
BT Ehbmot.

—%, B THBH TTSC4 T, 7,500U T
T/C, 31% LR B TH -~ lcie T ¥, ATBRORKRE
MRBORERE LTS &, TOHRIFEFCSDE W
25,

HBBET T, RIS CILER G EIEAR
BELZOLRTWBR, FHETE, SHBRED
Fig. 2, 3, 4 T L1 & A ABEORSH B
L, NEEHRISH/ERC LT EL DR, &
NTHRE TIX, £ O RREMER & ORGIE TNF
RSN D D EET B BB D 5 Al ik TNF
CREERILVEDBE TN THEL I ELDR
5.

PEDERYF s, TNF (e  BILEED
MR LT, BIRPIES TR A S vl
A, EEARGCRIFECAY TH LV LS. &
h 2 5%, BRETOEBIEEARS P LCH
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ROEIHNDHIT LR LS. —HAINTAEGFRIL30~40%
EIRTWALY. bt AR O 26
% EERTH -1 I HICRTHABROEEITRIE
RE LIRS, MARkETRITER iz 2~
3HABETHBD. TOEFROBES L, BELL
MR 155 TR DD B 7D fE 2 DFBBEE D
BRECER - T, % — V= ABMEEG Y Aol
IR RBOBE L ICH TS & LIXREETHS. T
7td>% primary screening BB & S ILRAS
BAHRBEB LIV LS,

® = ey 2% B 7 IR R M B 0 SE 5 s
IZ2oWTEE, —iANci Battle Columbus Labora-
tory DFENTHRT WAL, Ticbd, HEEL
EH 300~400 mm?® T4 B Lz 3 EERET B L
530 THhbH. bhibhd TNF L fL T
BEEET It gZ A B L iavvicw, RITHE
D% 4 HEER, 6 AFMKREE VI FECEST. T
T BIEHNIC X » TIBEFEC L » TRV RIS
T EMDBI, —2ORGEHETHREBILV D L
o> TEBH LD D DILREFTH Y, LoV FEE»D
FHEDRAEDLRETHS.

B EREBCB LT3, — A IRy H B e
TedBEAIRTWS., LihLiash s TNF o X5
EEHEETEDERTEObH D, ERIRABS L
mx 3EOBWGELRLLRETHH S

% — F= v A3 —E 3,000/ ~4, 0003 & &ifiTh
D, ILR—PO~T AT, + ERLZVBFEORE
MR CIAE IEAGED DL L, Sifi7cERnd
BThDH. Do bkpbarat =74 —=v A0
DWTHHEROBHSH S 5

St x— ¥~ 2% A IUERRE S AR
secondary screening % 0T, b b O R T
TECBERED S DB 5 &V 5 HHEITHV B X&)
LEZ TS,

i &

2 — ¥ A B v b SIS & v T VM-26,
VP-16, VBL, VCR, CDDP, CBDCA, CHIP,
DWA 2114R, TNF 0% tRB fERA WS T2 &
b, R—-FevABiHe » SAEEY B oS
FIRESE MR D P A A TR e

WAEMABICHIY, THREE L2201 KRR AR
Ty & -, AP BEREEE, RHE - ARESEEIC

118 19884

RETDMBERLET.

X [

1) Ovejera AA, Houchens DP and Barker AD:
Chemotherapy of human tumor xenografts
in genetically athymic mice. Ann Clin Lab
Sci 8: 50-56, 1978
2) ZAREH, IR 7 ARRLE, REES, HE
AR, FEFEML, BESE HREE e B
FURHIIAEERS D % — ¥ = v 2 REBMOPIE
HWREE: 79  265-273, 1988
3) Houchens DP, Ovejera AA, and Baker AD:
The therapy of human tumors in athymic
(nude) mice. In: Proceedings of the sympo-
sium on the use of athymic (nude) mice in
cancer research, pp. 267, Gustav Fisher, New
York, 1978
4) Carter SK: The management of testicular
cancer. In: Recent results in cancer re-
search 85. Urologic cancer: Chemothera-
peutic principles and management. Edited
by Torti, F.M. pp. 70-122, Springer-Verlag,
Berlin, 1983
5) Issel BF: The podophyllotoxin derivatives
VP16-213 and VM26. Cancer Chemother
Pharmacol 7: 73-80, 1982
6) HRWE, =KEH - BABEFHCHT 5 LFHRE
%o salvage surgery. fi& & {L3EHREE. 14 1671-
1679, 1987
7) Einhorn LH and Donohue JP: Cisdiammi-
nedichloroplatinum, vinblastine and bleo-
mycin combination chemotherapy in dis-
seminated testicular cancer. Ann Intern
Med 87: 293-298, 1977
8) Vugrin D, Whitmore WF Jr and Golbey
RB: VAB-6 combination chemotherapy
without maintenance in trcatment of dissem-
inated cancer of the testis. Cancer 51: 211-
215, 1983
9) Peckham M]J, Barret A, Liew KH, Horwick
A, Robinson B, Dobbs HJ, McElwain TJ
and Hendry WF: The treatment of metastat-
ic germ cell testicular tumors with bleomy-
cin, etoposide and cis-platin (BEP), Br J
Cancer 47: 613-619, 1983
10) Wattlaufer JN, Feiner AS and Robinson
WA Vincristine, cisplatin, and bleomycin
with surgery in the management of advan-
ced metastatic nonseminomatous testis
tumors. Cancer 53: 203-209, 1984
11) Donohue JP and Rowland RG: The role
of surgery in advanced testicular cancer.
Cancer 54: 2716-2721, 1984

12) Peckham M]J, Horwich A, Drury A and
Hendry WF: Cis-diammine, l-cyclobutane
dicarboxylase phatinum II (carboplatin) in



=R, 13h 1 EBHES

the treatment of testicular germ-cell tumors:
a preliminary report. Cancer Treat Rev
12: 101-110, 1985

13) MEH—ES, FB 15 REESELEEEO = -

- FUERIRRSE AR 1909

N = v A BB P —BAER L & Biidko
thk—. WIRATIE 30 : 1749-1767, 1984
(19884 7 A158 %4



