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THE PROPHYLACTIC USE OF CARBOQUONE AND
UROKINASE IN BLADDER CARCINOMA

Toshimitsu Misaki, Haruo Hisazumr, Tadao UcHIBAYASHI,
Tadashi Tava and Kyoichi Kuroba
From the Department of Urology, School of Medicine, Kanazawa University
( Director : Prof. K. Kuroda)

The cytocidal effect of 6 anticancer agents on in vitro cultivated KK-~47 cells, established from a
human bladder carcinoma, was determined by a colony forming method. Carboquone showed the
most remarkable cytotoxic effects in terms of the assessment of 50 percent lethal dose in the 2-, and
24-hour exposures of anticancer agents; 3.5 x 10-% and 1.1 x 10—3pg/ml. A comb/ined exposure of uro-
kinase (10 GTA u./ml), and carboquone (2.0 x 10-3ug/ml) resulted in a significant decrease of cell
growth as compared with the single exposure of carboquone. In addition, SH-thymidine uptakes of
the cells were remarkably reduced by the combination exposure.

Based on the results obtained in the experimental studies, a combined intravesical instillation
therapy of carboquone and urokinase for the prevention of recurrence of bladder carcinoma was per-

The

recurrence rate for 14 months after operation was 6.3 percent using an actuarial method. No signifi-

formed in 17 patients. One of the 17 patients showed a recurrence of bladder carcinoma.

cant side effect was observed. The combined instillation therapy was considered a potent useful

one for the prevention of recurrence of bladder carcinoma.
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carcinoma in situ 2 precancerous changes H3[L#{
WD LD, BB O NBIEEE & § i/l
HEOBEMESTHEINZLE TN 5. KRN

Jill]

~OFREFEEAREERL, BB & UTORE
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BFZEHEEBOT L BERRTERNEOBERNIL2E
MELUT 971X b §ERMIT 8L .8 thio-TEPA &
urokinase DEEBEPIGFRAEARE 21TV, CTORE
BEOREHMECOWTREL TV AP, FUBAIDEIC
BUTIZINES? 3IEHT A&, LE THRE
FHEROBERBEEICEOTIE, 3 - i 5 BRI IEH
BIRD Iz a0, BENEAEPHEBICEDIEAT S &
BHON BN OWTOEBHIREANIEAELIN
TWIRWOHBBIRTH 3. BYUE(LEEEIckIT 23
FIBZHFHBRO T & L, BFEERITSOTIELD
EFICHEL IZEFR, ZORSENTETREE SN

i, RERIEREPEA TV 2 OMEDRE

WADFED &2 h, ZOERBEEL IS ICRETS
bO LI ING. BRESFEBTHAbA TS
9 SRR AR A i X A TR OREF RS B

in vivo DEFBICRETOVTVA L3ZEILNT, &
L ORERERZE LTV AD, = TIIRETAD

DPOEILER RIS A EHEL TS DL

Bbhas.

SHDLNDIUILHFE T TENICRI U £+
BEbem AR Rl (KK-47) w4 2 2 EIEAO
in vitro {T}IT 5 FEEIE I L OF urokinase & D
PERIZIRIC OOV TRE 217780, ZORMEREIC LT
EFOEMCERY IE%»BH & L 72 carboquone &
urokinase DPFATEARIE 2178 -12DT, BEET
RN EPREL, REAEEOE IOV
TEEPNAS.

REMHEBLURZE

1. KK-47 fffg>

19754F, 52%FH T OBMBT LEM (grade I, stage
A) X ORI BINBRILCRIAILI: 8 OTHS. 2
DEYIZRHRIES, B « BEEED ORI T
B9 TIFERLI. BHE  Of{biiaid 20%{74R1m
B (BEEYEREN, 2HE) & Ham F12 (H
REEE, W) 2HWVWT, 37°C KERLBEIN,
TEFICAAATITREZRRBL TV S, SEOERI
13 130fRDMBE R HEH U T2,

2. HEHUEA ORMRMNE

TTIHE LTI EL®, colony forming method
ZAVTHIERIORMIVER 22 EBEE Lz, §
7z 5 thio-TEPA, bleomycin, NK-631 (bleomycin
SEMARERE), mitomycin G, carboquone, adria-
mycin (D 6 FE(D dose-dependent &7 % 5N 2 IH %
AV, Z20REBL O KKA47 s OEMBE 2%
16U TYER S B 7c 82, BRI 2085 U, medium %35#1 L

7z, 2 HIC—EREEE LI, ERINTVWS co-
lony BZEEIL, NEICHT2EBRLEL2RORBER
ORI 2 VEEL LTz, C OB E b BN 2 SRR 2 V50
BBIEHE (LDso) %K, HEHIORMIEE)E % g
L1z (Fig. 1).

cell suspension 40~60 cells/mi
in Ham’s FI2+ 20%CS.

inoculation 200~300 cells/dish and incubation
at 37°C for 24hrs in air + 5%C0,

2 or 24nhr exposures of
anticancer agents

no exposure of
antficancer agents

3 times washing with medium
incubation for 12~13days

colony count

Fig. 1. The assay system of cytotoxicity of
anticancer agents in KK-47 cells.

3. urokinase {24k 3D carboquone D#AjIiE

TR R DRIE

1) HMEREEAE
COTERT TICRE U ICERG RS Ui, §
zbb Fig. 2 1R 3 T & {, KK-47 fijg*0.1%
pronase & 0.0295 EDTA (DEASIK %I04 pipetting
WTHEBIRA. T suspension {THEEI 2017 H
fafe 3x104ml |[HREL, MEMEERT7 27
» & p—~1, 60x15mm (Falcon, Calif, U.S.A.) iT
Sml T HEL, 37°C 5 CO; BEEBNICHBEL
1z. logarithmic phase {2 A - 7z 3 HIZ carboquone
EHBEE 2, HF) 0.002 pg/ml B, uroki-
nase ($fN&t:, 2 F Y+, KK) 10 CTA units/ml
Bifl, carboguone 0.002 pg/ml & urokinase 10 GTA
units/ml DPFFH L OHED 4 Bicbld, 2hehdg
FIRINUTz. SIS RERTE KR 2FER LI 26
RISk %t 39, Hanks 3T 2 ElZeis, HNEWR
Sml 2NAERPMEE L. 6 A1£120.1% pronase

r [¢] {1) Plating of 3x10* cells/m!

il

-2

-3 (2) Carboquone & urokinase exposure for 2 hrs
-4

~5

—6days {3) Cel!l count

Fig. 2. An experimental program of cell
growth assessment.
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& 0.0295 EDTA %»inzipla%» &L trypan blue
Yumth, MIRGIEACTZ ARV, &
B3 E—R T triplicate (T8 -7z,

3) *H-thymidine (DH HAAHEIE

FEFEL » — LT 3 104m] (2R L7 KK-47
JaEER® Sml HToHEL, CO; BEEBNICHEL
7z, 3 H#BIATER L 7z L E#RIC carboquone Bi,
urokinase BiJfi, carboquone & urokinase DAFHK &
B % 2 RREEM S IR RERZRUI.. 6 B
{T #H-thymidine (6.7 Gi/mM, New England Nuclear,
Boston, Mass., U.S.A.) (B&EE 0.5pCijml) %6
PRl X 72, Hanks 35C 2 EIpEE#, pronase &
EDTA iz X hffa 288t L, CORERPBELLIC.
L5 %Y o0 —VERBEEI T2 HEG L, NCS
solubilizer (Amersham Searle Co., Arlington illinois.

US.A) % I ml Inzig@es, HRUT—EBEEREL

-0 {1} Plgting of 3xI0* celis/mi

-

-2

-3 {2) Carboquone & urokinase exposure for 2 hrs
-4

-5

6 (3} Administration of *H-TdR (Q5uCi/ml) for 6 hrs

L7 doys (4) Liquid scintitlgtion counter
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MigrEbLlz. cnBREvFr~varvhvy
2 —FN4 FABREL, Pz 1,000ml ok
PPO (2,5-diphenyl-oxazole, FIJAiZET ZE, I
4 g, POPOP (1, 4-bis[2-(5-phenyloxazolyl)]-benzine,
FEMEETE, BRE) Olg 2ZIAlzvrFr—2—
HI0ml 2 IMLT, AL FL—varvhol R
— 1S200B % (Beckman, Calif., U.S.A)) &C S
@ cpm ZHEFELI. (Fig. 3).
4, BREBRECKT IBERAZERIEAL

1) WG 19787 H& h 197988 HF T4
BECHR KR EREIMRER ~ A B U, BER
BRR 2T - 1B T LR 115 T & 5. 24
BWHRIT DS TBE % 5 UILBREOIWHRHTH 5
(Table 1).

2) FERB L PBEATLE

TUR, TUC, JEZUIERMNT, BB CIRRMT O BERE
REFME, BIOHEEEF-> T carboquone (TE5
BAezxs v, ZHBEEHERS, HED) 4mg 2
SAIRIRICIAD> U, urokinase 24,000 HERHENITIE T
8% 20ml &L, BE1ME, 5E&ERLTHERRICA
T T TR E D IEALT. FHALE UTHEAR
2 REEBER2RIE L. DIBEH 1 BIOEAR 1 EHlk
UarERHMELT. E1EEORTRE Z20#%
3 i1 EENGRE, RERE, WEERE
2PV, FORERSUTXHBENRE L D E
%, BIER OB OV TEERFFS 12

Fig. 3. An experimental program of cellular
uptake of $H-thymidine.
Table 1. Combined intravesical instillation therapy with carboquone and urokinase.
No. Case Age Sex Method of operation m%rl?g:o?\fcy S:Sg‘%:’f Recurrence ggrliloc:__!w(;'ops)
| AK 49 Male TUR o A (=) 8
2 KS 70 Male Tumor resection o 0 (=) 11
3 HK 53 Male TUR I 0 () 10
4 AT 64 Male Tumor resection 1 0 (=) 9
S YM. 70 Male TUR I 0 (=) 9
6 ST 59 Male TUR I o] {+) 7
7 HI 62 Female TUR s A {(-) 14
8 AK 41 Male TUR 1 0 (=) 12
9 SM 49 Male Partial cystectomy I 0 (=) 12
10 SO 69 Male TUR m B, (=) 10
1t TO 59 Male TUR i A (=) 9
{2 KH 72 Male TUR m B, (-) 10
13 MH 65 Male  Parial cysteciomy big A (-} 2%
4 YA 63 Mate TUR 1 o] (=) 9
1S MH 73 Ffemale  Partial cystectomy I 0 (=) S
16 KT 69 Male Tumor resection I A (=) S
i7 HO 75 Male Partial cystectomy o A (=) !

* Withdrawn
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1. BEREFOZEMREHE

CDRRBIT DV TR Z OEERS 2 3 TR LD,
REMIT OV TIHRFTETHAODT, T TREH
TRRIC OV T DB S EIEHID 2 B & 024
e KK-47 fificsis 2 LDy {&iz Table 2
CRTTELTHE. 2048 F5 Al Tid thio-TEPA,
bleomycin, NK631 psz##1 7.6 pg/ml, 2.4 pgjml,
2.0 pg/ml S ERET LDs f % R L, LT mito-
mycin C, adriamycin &JER 17230 S~ & —8
TFHh, BEH{ERET LDy %R U carboquone
13 3.5x 103 pg/ml Th -7z, 24BFHEEHIEATHIT
ITEED Ha %R L carboquone p3 1.1 10-3 ug/ml
ERBERDNMERR LI
2. wurokinase HtHIC L3 carboquone OIS

FEMHISHR

ERORAE L b KK-47 ffgics UTE § 302650
JaZhR 2R L7z carboquone 2R LIz, HEFRMNVICEE
FIDBEPAr EREG 2 I THE L L 2EHEL, &
72 2 FREEAIE D LDs fH% 2% & UT carboquone
DEE% 2.0x10-2ug/ml & L7z,
CTA units/ml OEE T2 KK-47 MBEOEMICES
A3 Hng, 102 CTA units/ml T urokinase
BT & 5 MUBEHERIIRIE DD b e L &b,
ZDEE % 10 CTA units/ml & UHBR P32 5729,

1) MEREEAE

SRR OAEMIEENE 64.44-4.6 X 10¢ml Th b, uro-
kinase #fi% 60.4+3.8 X 104/ml, carboquone ¥}3 56.9
+4.3x10¢/ml Cdh-1z. —JF carboquone & uro-
kinase (DFFHEHTIUTIE 44.843.6X10¢/ml &7z
H, carboquone Byl L urokinase & MO Tt
HE (p<0.025) OMlafEilGER» 2 b hiz
(Table 3).

2) 3H-thymidine g b A& HITE

Table 4 1Z/R4 & £, SH-thymidine DY h A&
BIEXET 86,956.04-6,749.3 cpm, urokinase $¥ 5T
{% 83,533.04:6,481.5 cpm Tdh -7z, carboquone B
MW 5D i 59,449.3+2,577.4 cpm T urokinase
PERI UL 55,044.341,441.5 cpm T b, carboquone
BB EIC HBE L T urokinase i Tl $H-thymi-
dine DY AAETFOEAMPR S
3. carboquone&urokinase i AR R SERIE

fEG Table 1 WWR$ & { THIH, Z2HT
B, ZOERATEZA~T58 (EE6258) Tho
7. FEEREIICIR AT b B T low stage,

urokinase % 10

low grade %7R$ 3 DB KRB 25072, B EOHE
BEEA IR THEEARRE & /2 - 72 LFILISH I 260 A
BEEMGTTH 5. BUEIRCEREZEDIZ O
1BICI®2 nHEHThH -1z, T DOREHZ grade T,
Stage 0 T TUR 254750 TI b, RIS
UBH2RDI.. KEHEOEFHKE %S actuarial method
WX O EHT 5 L& 14n HETO HHRRIZ63% T
&b -1z (Table 5). carboquone DEWEFAE L THE
CEMRAIBERVHEEINTOEY, BEF TS
DR 2 5F ATHEFNIIED g - 72, RBIMEIm
BREGCEIL Tk 1 Bl S AR 2700/mms & b %
AOTIH, T OEFNIEAEIERNC adriamycin, car-
boquone, 5-Fu OEBEENLINTIEH, HEARELE
WEA30EREZBALSN b otc. HELE 1R OE
A% MR THH BN S 6400/mm? EEEL T
WA, ZFDiIh carboquone {TIBFRT 5 B A4
g1, BERSEERRED b -7z,

Table 2. LDg of anticancer agents in KK-47

cells.
LDg (pg/mi)
exposure time
2hr 24 hr
Thio-TEPA 7.6 i.0
Bleomycin 24 29x107!
NK 631 20  20x107"

Mitomycin C 46x10™" 23x10™!
Adriamycin = 3.1x1072 1.0x1072
Corboquone  3.5x107% §,1x10°3

Table 3. Growth inhibitory effects of the use
of carboquone andfor urokinase on

KK-47 cells.
Number of cells
(x10% cells/mi)
Control 644 +4.6
Urokingse (10 CTA units/mi) 604+ 3.8
Carboquone (20x10 2 ug/m1) 569+4.3
Carboquone + Urokinase 448+ 3.6

Table 4. Combined effects of carboquone and
urokinase on *H-thymidine uptake
of KK-47 cells.

Radioactivity {cpm)

Controi 86,956.0 + 6,749.3
Urokinase {10 CTA units/mi)  83,533.0 £ 6,481.5
Carboquone {20X10 pg/mi) 59,4493 £ 2,577.4
Carboquone + Urokinase 55,044.3 + 1,441.5




=¥ - }Z7> : Carboquone urokinase {5 A

Table 5.

687

Recurrence rate following combined intravesical instillation therapy with

carboquone and urokinase (actuarial method).

Without i
Interval following recurrence With Withdrawn Without I;’neorion Recurrence Retcurr?nced
treatment (mos}  during recurrence recurrence exposed rate cr,? ﬁfgwgr
interval
0~3 17 | | I 16.0 6.3 6.3
4~6 14 8} o] 2 13.0 o] 6.3
7~9 12 0 0 S 9.5 0 6.3
10~12 7 0 0 ) 4.0 o} 6.3
13~15 | 0 0 1 0.5 (o} 6.3
x quone {3 EITBEFE BT L LSRRI S o BEERIT T 5
P

FUWPURAIDOBIE L HEE-T, &4 REFIPHAR
B Y EREREOm EBE LN DDHA. Ll
HRBIDRIE S 3O TR PR 2RI H-12Y,
B DABEN TN T § BE DR B IRNECEE BN
kh, FhE—OBZCRNT S ARSI P8RS
FHI X DEANTT 2 RIG»H RIS D, BEEEEREOR
BMERPERIELNA L LELIETHS. DX
5 84 O, IR IERICHUTES - 108%
WRET S EWHETE S, SRR SEEAER
T2 &, BHEHES O UIdE 2 OFBREITH LS
HOBVERIOBNGEEN TS,

B FIORBSEHERIERE & U Tl in vive, in vitro (D 2
BEEOLGHEND D,
in vivo [THSLT B AHRIIERIOMBARE - BN, HE
DOMBREEDNTE, BIMBIT & 2 EHIOERE - R~
PEALDSRIRE & S NTWVN . CAUTH LT dn vitro TiZ
IS & R REECEMT A2, ZOEEDIER
RRAC EDHFETH AWV, BEREITHVT I EFEE
- SRR AR R R AR U T SRR, BRI R
PREINDOH HAD, BRBENEAREICES
TR DS IEH & THEE NS 272, in vitro T35
3 25 ORBENHERIEIR & BT 5 C & D
INAeh Ly, s 2 To flKZAHD
UC-leucinelY A BRI L b I2EOHBRIORR 2
£f L, carbogquone, neocarzinostatin, actinomycin D,
mitomycin C, adriamycin 33 % ¥ chromomycin Ag
D6 ENTE LD TEEDMIEEENSRD DN ERE
LTW3%, bhvbhbiLd colony forming method %
WD ERE T 3 Rt b carboquone, adriamycin [ZEW
BRI R D Bz,
I ENEBERD S TV 2 PUg o R TR
LESHET Y WEIRO Hi5 T 2FHE adriamy-
cin, 5-FU, mitomycin G "Tdh 5 & SN TV 3B, carbo-

Carter and Wasserman!®

LNETEL OBEEVR LN 510,

2BRSORENELNTOREVOBERDE 5 Th

h, ZOFRECOWVTERATH . REDIUDNIIZ
TELT I B <2 5 B BRI AT DEEFNIT carboquone,
adriamycin, 5-FU DOPtHEERE21T2W, 2 0%
RICDWTHREAPTH 5.

—TRETIR_IC EL, B tEERiesy
% BRI BB A E AR R & ITE R s TR R &
ULTEDLND ECHTHD. ZOHGITZHME, F
FEHEOBT LR T, BCRTIEFE & LT thio-TEPA®
HIFEH XN, AFSTIE mitomycin G, adriamycint®
OEAEEDZ. carboquone 1T U TIABEAE
WCRT B |EP EINL TR, LEL I THHRS
BUTHEBE DOHEESNUIEHD 28, /NME 5 1912 504
HRSEARTHIR 4 61, RE/N25G, MEHI6HITH -1z &k
TS, INEEHY & 9 Bl 6 FlTHIBE IR 2D T
Bh, Tl ESIOEHMEARRITEBNT, 22~25
B AEOBREEHPEREZRDII O 1HITH -1z
BTG DNbNOB A BRI $I158 A
BUBE D TR D HRRCGHRT 2 L L TEIZWD
P, BEITOLIADNONMINETHRE LTS
7z thio-TEPA, cytosine arabinoside [T3517 % R
WL EBBERVHREVBIIETEZ5Th%. b
A Fig. 4 13 thio-TEPA 3 L X cytosine arabino-
side & urokinase DPFHEAREICIIT A 24 5 %
TOFEERHBUIZEDTHA.

— A AR, BEERRBCHZ 0D
N, BRI Y BEEICRIT 5 RSP DIC 0%
ENGABICGED ONTVA. BEETBITAINE
TOPIFERCRWT & BEbemia R, Btz & o5
BEE d SR 2 HAEi2  fibrinolysis inhibitor dominant
ISIRABICH B T EMSH L B INTIS 1920, FEHl
DEEDEREAILEEL T activator BALSIRIIC UETE
FIOFhR %13 &8 % HAYT urokinase D Bt F % &
A, % OEBEN, BROPREZBRIL T 40
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Cytosine arabinoside -+ urokinase

\ 4 &

30k

201

Recurrence rafe

A 4 *——& 9

fhio-TEPA + urokinose

carboguone + urokingse

1
5] 18 21 24 (mos.)

Postoperative observation period

Fig. 4. Rates of recurrence following intravesical instillation therapies,

51z carboquone & DOPFRICHBWT §H KK-47 41 f8
BTN EIZIE O iR D 5h, O BHASEOK
FEeo T EHLREROE MBS L E TH 5D,
urokinase & thio-TEPA ({Z-DWVT ORSHEEY 5
HET A &, wurokinase (D plasminogen FE#E{MITE
b AIERE B TIEL, Z DR carboquone D
BWRIRBHER U D EEALLNTI.
carboquone DOFEPEHREAI L ARVEAHI EL Tt
BERERIBUER Y+ & T2 M2 § DR KRNSO E
INTVAY, TNRBHMRPD PR 7+ 71 %
Ve g PVDOREFIERING. TIRESP
ERTBIWER & UTEEREERE 2 X 12Uz 3Bl HE
U, 55 1EIEmRiRE%7c & b Bk
AU TWVWA. HHZCNE5D®EL Y carboquone
DIERBE % 250 meg/ml LT EL, %FE5E 50mg
U ECREEIREBICER 25 NEI1ZEL, 2
BB E & v e OO BN E ORIWER LW
THNTWZ. FNNC S bbbl OEABRICENT
1305 REEIR 2 H MERIEA 5 £ D carboquone {1
ACERT 2 S BbNAEIEAIZZ{B D ONT, B
TEF CIRIEAEE 2 LICEZ 27, bhvb
NOFE 1EFEARES 4mg 4724, EAK [ml
HIZHDBEES 0.2mg LERBETHY, FNHEH
BaoEFTIELIE, DBEAL1ETHELTESD,
H BT DI EFE (low dose, low concentration,
long interval) HSEWEROMILITEIZ 1208 LN
V. 553 SRR ERERINICENICDR &

BRI DI B ETEZRE U TV ETINEEZ AT
W3,

& E3S

b BT RECRE & DRk s ic KK-47 4§
faz vy, BEHUBEFIORMIEZHE I & OF urokinase
DOBEAZIR % in vitro BV THREL, I HICFDR
e b ECERESFNROBERGLR2EHN & U2
PRESPIRE ASEH: 217750, LI R OB 2 187z,

1. colony forming method TX A &EHEHID
REHENIE DFER, carboquone O 2 K], 24[HHEE
fEED LDsy fHICHSUVTH S BOBBIRRSZD 6
niz.

2. carboquone (2.0 x10-3 pg/ml) > 2 B i /E A
FrOMEREERIE T 8T, urokinase (10 CTA
units/ml) OPEFAICE b BED MIZHEMEIHIZIEI &
»ehiz. ¥z H-thymidine 2V HE, ZDE
Y AH B DA ELERD bz,

3. in vitro DL b carboquone 4mg & uro-
kinase 24,000 EBRELNLD JFHEARE % 175 OB
BB U, 140 HOBRIE/E, HE239
123D L HITHEAEEL6IBTH-T.
ICHEET 2 ERONAEITERRED Shizh -7z

bk b, carboquone XBERENEEARLICIIT %
BRRFERD 12y 55 6D EEA SN

AN OB EEITHEHAEREESRBCBOTREERL
7z,

carboquone
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