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CROSS EFFECTS OF UROKINASE AND
THIO-TEPA ON THEIR STABILITIES

Haruo Hisazumt and Toshimitsu MisaAk:
From the Depariment of Urology, School of Medicine, Kanazawa University
(Director : Prof. K. Kuroda, M. D.)

In order to obtain a more adequate therapeutic effect of thio-TEPA for the prevention

of recurrence of bladder cancer, the authors have used the combined vesical instillation of

urokinase.

Herein, cross effects of urokinase and thio-TEPA on their stabilities have been studied

in vitro. Urokinase and thio-TEPA showed no deteriorating effect each other under some

mixing conditions resembling closely the practical administration. Macrogol 400 which is

contained in Tespamin®, a stabilizer for thio-TEPA, increased urokinase activity in a fibrin

plate assay system.
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R SR OEEREOEAAH L, LickisTx
DFHRIT 5 FLIPIC 70 BHTEOBE R LU,
IR L ERG IR EOBEEEN & ICHEAIR T
Wh, COBMRHES TRERI WV EADHE Ttz
RAHRIEE, BEEEOBENNEA, S-glucuro-
nidase inhibitor D5, 2HRIELYRE, FES
FIDEMAEA R ER B b CEle. Zhbolk
B Lyl h OFRGIEENAB LR TV B, ik
Boord COFED HFENEETRT 005K
THH, TTRHEE LT LSS, MHERNT
1119684513k, thio-TEPA 40 mg (Tespamin® 7Egt
W, HERIEETESRREH, KB, urokinase 5,000
Ploug units (#ksX&2k, 3 F Y15, KBR) Dkt
ASEREASREC X0, BWEENEOERN LR
DEERES D, FERYEE TR I o TE /o thio-
TEPA B¥yE ASEEICH L T, 36 B HEREET7.3%
(actuarial method I L AH%E) ¢ FEDETA L5
ZEMTEI,

urokinase, thio-TEPA HfFEAEEORMIL, X4
BEC BT 2 BHESEROTRBEECE S L 0T,

]

ZDOBHZIAER LB TTTIRBR/IDT, oo
TIEERET 5.

O THE, OB RTEATEOERC Y
-~ 7, urokinase & thio-TEPA DItfFic X 2 MW
FOZEME DV THRE LI >\ TS T5.

thio-TEPA (1B LICEE, MM TREET
BB, B e L TIHEESEE LT Macrogol 400
(polyethylene glycol 400) & fE X+, Tespamin®
HEHK E LCREIN T HDT, bhubiulohg
BRI v b & & b, Z ok thio-TEPA #i
3k, Tespamin® DHF R OWTHRIFT LI, TokiEE
B i Macrogol 400 (45X T\~ % Tespamin®
ERRRMAREKC T4 5 ARL, %0 40mg
(16 ml) & wurokinase 5,000 Ploug uvnits %7&8K
4ml CHEBLTREL GF 200ml), CORAELE
MENE R L, 2T v hF—FAREGTE
AL, 2F:HEBICHERR LT, BRosEiRL = D3
FIEL G OREBC L CER L.

EBAEELUEBRME
1. ‘fibrinogen:: bovine plasminogen-rich fibri-

nogen (Armour Pharmaceutical Co., Kankakee,
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11.) % 0.25 BDEE borate saline buffer (pH
7.8) REWTEML, #Hilo fbrin plate OfEELC
gL,

2. thrombin : bovine thrombin (Thrombin
Topical®, Parke VDavis and Co., Detroit, Mich.)
FAEAEKZ T 20 NIH units/ml DB HH
LCHW.

3. thio-TEPA : ER(EETERILLOEE
X p Xt thio-TEPA #i, B IURLL DS
& LTHFED Tespamin® & rhCh 5B
U CHREKCERL TRV,

4. wurokinase: Urokinase® ((X&4, 3 Fv-+
=, KBR) 5,000 Ploug units % 4ml OFRHK, H
BUWEEENAERKRCERL T —200C KRAFEL, &
B U CHEERRL TRV,

5. fibrin plate : T TRHELTELD, kI
0.25% fibrinogen ¥ 8ml #EHE 85cm DY 4 —

VIZASEEL, EEE thrombin #% 0.2ml 2#F8BL, B
S EfILC fibrin plate ZfERIL 7=,

6. thio-TEPA #HIE#: : Tan and Cole (1965)®
X &G Shic R L L ¢, 7-(4-nitrobenzyl)
pyridine B\ WTCHIEY B =/t 7e,

X B B &

1. urokinase d£fF Tl % thio-TEPA DZeEM:
thio-TEPA #ikix M/15 V vEBEEK (pH 7.6)
T 1upg/ml OBEWCEML, urokinase (17REYK
1T 20 Ploug units/ml OEEEE Liz. =@ urokin-
ase B DG~ HHRFIL 1665 T, 2 v ) — A{FH
L, ZO&EHEC Efio thio-TEPA B+ EEERM
Liz. 1o 9 - X REMEHRC, o> ) — X3 37°C,
304> incubation HEBKEL, HBED thio-
TEPA E4%E&1 7. thio-TEPA EII{fE L OD
540 mp CiRL, XHRICIT urokinase Oy v

control 1.25 2.5 5

——

10 20 Ploug units/ml

Thio-TEPA + urokinase ; immediately after mixing

O e @
Thio-TEPA + urokinase

; after incubation at 37 °C for 1lhr

Fig. 1. Effect of urokinase on thio-TEPA stability.

0.06

oD 540mp

7
7/

q 120 min.
incubation time at 37°C

Tespamin 40 mg + urokinase 5,000 Ploug units

Tespamin 40 mg + phosphate buffer
Fig. 2. Effect of urokinase on Tespamin®
stability.

EeiEfE B\ e, Fig. 1 pRd 2 & {, urokinase
BEOCEEHC f£5 thio-TEPA o Zir BHbh
T, FlowTho HEED Rk L TET RS
bk, Fie 37°C, 304 incubation D&
LD BRI o le, Z2THWBR LBTFTI
thio-TEPA 11 X b TRIFRLEERLR LI, Itk
= OEBFRTHLIC urokinase &it, bhhbhsifE
FRENZ i\ 7= urokinase B 160 14T 5L D
¢, urokinase it thio-TEPA O%Eiic B4y b5 %2
ftndbDEEZ BRI,
2. urokinase 3£FF TFiC Il % Tespamin® OZEH:
ZEF] Macrogol 400 g Ini: Tespamin®
DREWIC RS urokinase OFEL, LEEBK
Fob BMATHIh, SOkd E1 & kD
FETHR SR, bhbha BRI EV 7 Tes-
pamin® 40 mg, Urokinase® 5,000 Plogug units DR
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SO pH 11 7.6~7.8DH b, urokinase iZ &
> THLEE LV pH T, ik pH7.8 ©M/15D
vIEBERR A {FER L7, Fig. 2 ©Z & { urokinase
FAW, HBL b 37°C, 1204 incubation Tk
% Tespamin® {EOLENIRD LI T, ZDORBEFRC
31} % urokinase {3 Tespamin® DEEHCEEs
KIEIhhwinlEzLbhi,
3. thio-TEPA #LfF T Bt 5 urokinase {FYED

REM:

thio-TEPA #iK% FHWT 0.1mg/ml KBE% /F
h, ZOREEFTOHAFRBINWCHKL, urokinase
6 Ploug units/ml OEKEZEFEECEAL, Zhb%x
fibrin plate k2 0.03ml & C triplicate =i FL,
37°C, 5®H incubation HREREDIFIEEN % BIE
Lic, BEEdr fibrin B BEED BEXER
(mm?) T FERL, Fig. 3 @adoel, WIR
(M/15Y v BRfEET R pH 7.6) L, &i#tED uro-
kinase {HMEC I EREORBIRD DI, &

2

DFEEFHT HU bRl urokinase X%  thio-
TEPA g1y, BRKEERLCBADH 2 &
W2 4,0, fibrin plate Pz X 45T thio-
TEPA 1 urokinase EHCEE L 52 L D LME
Rani,
4. Tespamin® :,H:*Z?“F«C%H‘é urokinase {E{E DR

EtE

B & & < R Tespamin® % fWTik
D, AFNLERA R AR TARECFHIRD 5 2 urokinase
B LRGSR T, LZEH Macrogol 400 13/
P B IS FRENB Z LIind, 2D X5 edkliy
ERIC AN TR B Z /no 7o T 7xd Tespamin®
o 2.5mg/ml BEEY SFEETHEAFHL, hb
st urokinase 1,250 Ploug units/ml #E&ES
L, Ebi&tf 0.03ml % triplicate & fibrin
plate Ry T L, 37°C, 5 incubation L, *
NENOBEERLRIE L, Fig. 4 wrRT &K,
Tespamin® 8 ~ 1 fEHREC, WL THRES
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Fig. 3. Effect of thio-TEPA on urokinase activity.
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Tespamin 1 ml + urckinase 0.25 ml (312 Ploug units)
Fig. 4. Effect of Tespamin® on urokinase
activity.

Pz L, Tespamin® WD b5 & REHHE

DL ORCABEOHBEIZED bR (r=0.9224).
M EDRE#E% thio-TEPA K% H - R &

i3 2 &, Tespamin® & % h. T\ % Macrogol

400 DIRIEHIC AT 5 HBYHEI MDD TRDE

b icodo.

5. Macrogol 400 #£F Tzt 5 urokinase {E#:D

TIEM:

Tespamin® iz &HF I T35 Macrogol 400 @
PR —FT5 L 51, Macrogol 400 (FEHiZR)
#M/15Y v EREEK, pH 7.6 C T4SCFERL, &
hEIBR 65 THAFRL, THZhOHERK
1ml L, BERENC L E &R U HET uro-
kinase 0.25ml (312.5 Ploug units) #EML .
Thbo BEWYEDIC 0.03ml HT triplicate &



746 AAE « =W : urokinase & thio-TEPA . SH|ZeE O E MBS OBE

m
500

~ v IS
o o o
= o (=]

Fibrinolytic activity

[
o
=3

control 1

4 8 16 X

Serial dilution of macrogol 400

macrogol 400 solution 1 ml + urokinase 0.25 ml1(312 Ploug units)

Fig. 5. Effect of Macrogol 400 on urokinase activity.

fibrin plate R TL, 37°C, 5B incubation
L, HEEHe fEL e, SR V) v BRER Y
Fvie, Fig. b o2&, BHREOBREEEOEE
¥t Tespamin® DF 4 L [FHET, Macrogol 400 D
EERE &L BEEET SRc LT RS
bbbz, Lichio T Tespamin® FHOHED
urokinase {EED I, Tespamin® diz&Eh s
Macrogol 400 D& LT I N,

Macrogol 400 Bifh—% fibrin plate ERrsEMET
37°C, 6By} incubation s\ TS Shich o
7z,

£ %®

urokinase ¥ & FECIXEIYWORFEELETS
plasminogen activator & LT Sobel et al. (1952)%
X hRREEh, BECHERESELTHVGRS
TCRMLIh, LOMRD RERIBHIRC S iRE
RWED 1> CTH%. urokinase I HEHEEEOE
W DT, pH 1~10, 50°C s\ CRET, BEEH
TIEIDEERTLLET, pH 7.25, 80°C oipigc
LE0BBE I N B DRTH 510,

Sgouris et al. (1960)'» ¥ pH 6.7, 60°C, 108
DAET, 0.0IMY v EBREEEMN 0. SMREARHTIX
B~BHIPHEIN BT ERCEHEL T B,

thio-TEPA . i3 SRR e 3HIC, Bme LT
¥Z Macrogol 400 \w#B L, BRE L (LEIRET
FFEINTV 5, thio-TEPA IR HEBEI N
Ba, 0~4C DEBETIBELELEINTV B,
thio-TEPA DZEMCHT 5K pH OFEIL Cole

et al. (1965)12 I L HhEHFINT5, 2R bt in
vitro DEBZI\T, RD pH %5 ~7.5 DRI
#1, 37°C, 2047[H incubation L, EMEMICIs\ T
ELDOTRRETH LM, pH 7.5 o7 n VR
T 20 BHBHE I N & BT B, Flef 2T
sodium lactate #f&5 LU CK pH #8.0FT7 44
Y{EL 725 2C, thio-TEPA %#BERtACIEAT B &,
EfA % ()R pH 6.0) WL TEhDdT ZEEINE
<, =7, PN OBFTELEVI LEZADTBS.
L7z2is T thio-TEPA EERLEEATRIR, RO7 A H
VAR 133 & L BHERRO B b b BB
HFiend o E&REL 5. Lo thio-TEPA
DEEWNSEZT, ZEHC HEEIR T35 Tes-
pamin® OEERAEAEL, BESROETCLEE LT
HEABOLhBZLOEEZDNS,

I DI TIL urokinase & thio-TEPA fEHIc
5, MEHOZE®COWCTHEER YRS LI,
in vitro DEBRFRTIIThOEE LR TER I /e
o7z, 7ok urokinase {HEEIC B§L Tix Tespamin®
s> Macrogol 400 232 DIEHRFABIREXF T2 &3
2R BHHENE LR, FOFMITHTH B,

PLEDREE IS E, OoMARSKED pH A 7.6
~7.8 DECH B = &t thio-TEPA OZEHD 5 2
A5 %, urokinase EMRIEOME NSO BF LD
T, MEFERC BT 2EHOBRGRIEZL DR
W EDEERRCEL T,

® B
BGOSR BT I & LT bhubiud urokinase &
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