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STUDIES ON THE ABSORPTION OF ANTICANCEROUS
AGENTS THROUGH THE URINARY BLADDER
—BASIS OF THE INSTILLATION THERAPY—

1. ABSORPTION OF 5-FU, MMC, BLM AND ADM THROUGH
THE URINARY BLADDER

Kazuo Nacata
From the Department of Urology, Yamaguchi University School of Medicine
(Chairman: Prof. J. Sakatoku, M. D.)

A study was made regarding the absorption of anticancerous agents—5 fluorouracil, mitomycin

C, bleomycin and adriamycin—through the bladder.

The agent was instilled in the bladder of rats in which ureterostomy was performed in advance, over

three hours period. The blood concentrations of all drugs three hours after the instillation were trace,

but the urinary recoveries of 5 fluorouracil and adriamycin were 0.159, and 0.469, respectively.

Further examinations were made on 5 fluorouracil and adriamycin. The drug was instilled
b4

in the bladder of rats with urinary and biliary diversion. The urine and bile were collected every

3 hours for the next 12 hours. The recovery rate of 5 fluorouracil into the urine was 0.08%, and the

rate of it into the bile was 0. 'The rates of adriamycin into the urine and bile were 1.929% and 4.14%,.

Thus, it was proved that 5 fluorouracil and adriamycin were absorbed from the bladder and

ditributed to the whole body.
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5-fluorouracil (L[ 5-FU &W§4) : 4+ FE# 130,
mitomycin C (MMQC): 4> 7 & #5334, bleomycin
(BLM): 4y FE#Y 1,400, adriamycin (ADM): 53>
B# 580, Db 4R BEBAL.

2. REBEEY

KE 350~400g (> Wistar ZHEES o + % 4 BL
120 F 2T H— VEREFFICERIEFRBE 21500, &
BRI L fRERZBEH Uc. BREBEBSITRED
VIR 2N A, Chd hAHE 0024 4 > 7R
Y33 a2 —7F (Clay Adams #8) 23EA UR
EHEE U, ROBHEZPHERL 28, IO
PHEFT LT, HEHHEREENC VLTI, EBIER Y =
FLrF .~ TRRBAUVBEEL L.

DEREEKTHEREL, Z2hZh 5>-FU 1000 pg,
MMC 300 gg, BLM 500 g, ADM 300 g »&3p5
W 0.3 ml RRZRNSHCTEMNICEA L. Chps
HHIN 202 ohBEREkLIz

3. EBRIK

Ei (D) RBEERZLUIZT » FOBERREBZN
FnbEEoED 5-FU, MMC, BLM, ADM %A
Uiz, 3ISHSICB ML 3, ZORORK & MK %
B BERE 2175 - 1.

EE () REBEHG I FIEEESEHELIZ v b
DEEBEREI 5-FU, ADM 2REEIREALY. 1B
e, EAERE OBMPW O DBEANRR2ED
THRERHL, D, SEHNTRITOVTII 3 BH
T &I, BTk 2 B O & T 1 206 0 & THEIL
U, BEHER{Fz-7.

I HEAERE

1. 5FU, MMC, BLM

BET + 20 PRI K % bioassay HICTHEL
s
1) WSEEIS X O
5-FU  #5ER . Staphylococcus aureus 209P

BEHbER A% © Mueller-Hinton $2#y 19g
Bacto-Agar 9¢

ZERIK 1l
(pH 7.4)
MMC  #5gd - E. coli B

BHEER D RS b 5g
SRS 3g

£R 15¢g

K 1l

(pH 6.8)

BLM  &5EE . B. subtilis
R HBEA R © Mueller-Hinton £2#f 19¢g
Bacto-Agar 9¢
K 1l
(pH 7.4)
2) WEHE
6 O BEE % $ Lo bioassay HRITOWTiE
BEHELPORERPELRE L. TFEROBOBDD
BHe 2 RE, 15EBERE LI 55°C £ T
U, &5 UDBEDTIHWICAREREIC Sml 52545
BUT. ZNIMERKER 0.1ml 2z X B,
WA Y IUICHR LiAABBYR 2E- 2. DEIH
BHCR - Uict, BRI HEBEES 22 (B
8mm) 3~5REFEE LI o L@k, 37°C ©
18~20E I 21778 - 1o, e, FHIEMOER%
FEuIz.

3) B HE Al AR
5FU : 16, 8, 4, 2, 1, 0.5, 0.25, 0.1, 0,05 0.025%
tg/ml .

MMGC: 0.32, 0.16, 0.08, 0.04, 0.02, 0.01* pg/ml

BLM : 64, 32, 16, 8, 4, 2, 1, 0.5% pg/ml
FEROBEEK 2FB L. RS S T OfENCBE
(pg/ml), HEENMCIHOBOO KR IEFAOEZ (mm)
%k DiErEdhER & LTz,

2. ADM

Rosso BIODFHFEIAE » TEADIFEICTER 21T
ot Sixbb, BRER O, K, ) 0.1~
1.0ml [#EHEAKZ2M AT 2.0ml & Uiz, NaCl
800 mg, n-BuOH 4ml %ML, BRI TIONREE
BRI % 778 572 3,500 rpm T 15 Sy RO E
#®, LBEOREBERFES, (hPROHUTHEE Ex
470 nm, Em 585 nm TRIGHEEZWE L. BAER
i3 10, 1, 0.1 pg/ml 22N FNEBL, 3HEOHLRE
FEICES Y D 5 DR REFE U T, background ORE
i3 ADM #5310 i, R B ERANTE -
12 T BEIREITIZ2048 AL R R B .

* PURETTRE/S BB
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1. ZE@EE

EE (D D RBEEZ U125 » MW 5-FU,
MMC, BLM, ADM % 3 BEfif {6 S ¢ 72O M
&, RPEIRES Table 1~4 WRUTZ. VRS M
FIEEIL 073 L trace BETH 55 5-FU, ADM
IRAIC 2 NEN 5.4~5.5 pg/ml (EAER © 0.15

%) (Table 1), 3.5~7.6 pug/ml (0.46%) HEIL I
7z (Table 2). MMQG, BLM ($RAic i3 & A EIEH
XNish>-1z (Table 3, 4).

EH () I RBEEL I CHEERERLIZT » b
BEEA I 5-FU, ADM % 1 BGEERE: X 812 ORA,
PRITAENNER 2 Fig. 1~3 Rz, 5-FU (2BEBEN
BEAR 6 BRI DIRIC R 0.08% MY Sz, 6K
BOBRANCIIEEE S s e T2 JHEHICEE -

Table 1. Absorption of 5-FU* from the rat} urinary bladder.

Rat No. Serum levels Urinary excretion and recovery rates
3 hrs. later 0 — 3 hrs.
1 0 ug/ml 5.5  pg/mi 0.2 %
2 0.06 30.0 0.9
3 0 5.4 0.1

* 1,000 g per 0.3 ml saline, instillation for 3 hours.
T Unilateral nephrectomized and contralateral cutaneous

ureterostomized condition.

Table 2. Absorption of MMC¥* from the rat urinary bladder.

Rat No. Serum levels Urinary excretion and recovery
3 hrs. later 0~ 3 hrs.
1 0 ug/ml 0.1  ug/ml 0.01 %
2 0 0
3 0 0

* 200 pg per 0.3 ml saline, instillation for 3 hours.

Table 3. Absorption of BLLM* from the rat urinary bladder.

No. of rats Serum levels Urinary excretion and recovery
3 hrs. later 0 — 3 hrs.
3 neg. neg. 0 %

* 500 g per 0.3ml saline, instiflation for 3 hours.

Table 4. Absorption of ADM* from the rat urinary bladder.

Rat No. Serum levels Urinary excretion and recovery
3 hrs. later 0— 3 hrs.
1 0.09 pg/ml 3.5 pgim! 0.35 %
2 0 1.6 0.76
3 0 4.2 0.28

* 300 g per 0.3 ml saline, instillation for 3 hours.
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n.2pF + dose : 1,000 mcg/ 0.3 m! saline

duration of instillation : 1 hr.
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0 3 6 9 12 hrs.

Time after instillation M + SD
Fig. 1. Urinary recovery of the instilled 5-FU*

in the rats (n=4).

« dose : 300 meg/ 0.3 mi saline
duration of instiffation : 1 hr.

%

Urinary recovery

0 3 6 9 12 hrs.

Time after instillation M £5SD
Fig. 2. Urinary recovery of the instilled ADM*
in the rats (n=4).
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Fig. 3. Biliary recovery of the instilled ADM in the rats (n=4).

Tz ER ¥ high -1z (Fig. 1). ADM 3BEPREREA
HI2BFA DI PIT R AT 1925 3 h (Fig. 2), BEH
g4 4% S iz (Fig. 3). iEbIZH OREH~
OBITIIEAB 2~4 BB - 2 5L, $5 2.12
pglhr Tdh -1z, 120EBZOMAREIIN TR S JE
RAUTTH -T2,

% g
Rt OF M GRBEMEAEID KBL T, 4H

A BEDONTNA LA THA. ZDERBITINT,

Fellow 53137k & Na 354 Dv— b @~ TETS
& U, /Kid transcellular T, Na (¥ intercellular |2
B3 % LT3, %1z, Borzelleca 5W31d-
&0 &, FADBT 3 WA A LUV BTOD
passive diffusion 12 L 3 X &S/ L TV 5.

U USH5, & 50 -7 T2 THILEDER

HRHIET A LEATRETH S, W% b BENED
BB 2 IEAT AN, I CRENEINZE b
WEMSZ L OERRZ -, 28 A, BHUOER
EUT, SRS, EEOREY: BNk e
BHITons. LD3L, HEBFENEECHELT,
Fellow!®, Turnbull® j3EEMEEEZEITISIT 5 intercel-
lular tight junction 2SFE@EIC AE HERE5L 5
ELTW3. gisbh, REE, Rp(WEBEEEREORE
#&C intercellular tight junction SFFEIN A BB
ETTET 5 LTV 5.

—7F, HREMOERLE LT, T8, BE,
pH, BEE, AEAOREZIRME S IS HEE S
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Wi INAELUT VS, BiEHds passive transport
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INVTVEVAZ RN UL, & ME
TiZ p-aminohippurate (ZRIN IN B2 2hE b 3T
BONSOIV YT A0 Y vREREINSNEN T
C LR, BDICITFEDA B neocarcinostatin
(TR 11L,000) P st s Evotol & e
INTEH®, WRIVHEDOTFRICET LI ELD
B BWCY, EEEBIIITNENASL. ZOMOE
RN, B R % 25 Lz, tetracycline,
colimycin, streptomycin OREBEBEHIINIC BEd A5
BERL5, BABENEVE EBRITIIERT 508,
pH, BBELEZD MO BTICL % BBIH SO0
T e U, FEatic, Borzellecal” <o Cole 5183
solution @ pH 2k (¥ 3N b & BTN 5.
CH LR BEEAE L, o, Bl X0
RN B DT & DAE ST BER CEB M IRE SN B 1
W, ZEENSEREOREC—EDHRUDHEIN E DD
THEEISH I DR AL

5, BREELERRICEE SN T S 72O
T3S A HUE R DBERE 0 ARIE DX RHINE A 5 i
U THETHAHSH. Jone & Swinney® (166 DB
R A T thiotepa BIEALIZEC A, 3HHET
WABPEN S, 55 2HIICHIRBEDPED 51
7z Lk Tun 5. Lunglmayer 51933 thiotepa (D
BEPREEAIT & b B ERIIHE 2 S o Uil e i
Milroy 5203 thiotepa FEREPIEAT:305r % Cic 8.8
BRI Zh, BIEIR, U o B BREC
ANtz ERNTUN A, F 1z, Pavone-Macaluso 52003
thiotepa, adriamycin, daunomycin DFEEEBERYF T
DOWTEEL, EEBEILBONT S 2hEh¥ g 10,
2, 11 %l 3, TUR %,
cystitis DFFFETUVT S WL BINg 5 & BT
%. BIEITIT { thiotepa 2{I U, MMCz2,
5-FU, FT2072», ADM:2®, carboquone?® 73 & DR
BRI B A& H B, L Uds, aih
HOE I O B DEBE A 1 B 3 AT I SRITE T & D
CEREIC d FAICEB T 7RO ERIRICINA T, e
A E DI R E PR AR DB &5 [
FICBEEZH T TN AT ERWNIzY, HORRD
HE, WROBERE, RNEOEXDRE, SENE
B, HHEE VSTt BE LD GAPRIZEBE N TESL
3, PSR ARE OB S LT, 21
RIS EBDIT BR A,

TH LI & o BB IBEEER, FRCRBREEE
BEREBIN TS 5-FU, MMC, BLM, ADM %
LY H, b ORBERIITIRIT oW TR
BiIis-12. ZOFE, 43R0 5 5 5-FU, ADM

anaplastic tumor,

X, BEMPIEABIRSEEIRPE 12 B A EE R §
NACEPDE, &ELITRBERINICIRINE C &
otz

LD 5B, 5-FU W TIBENAERICH 1 R
Bk, 82 &b 6 BHEEE TIC0.08%pRERAIT
BRIz MAnid 3 HEEAFESR T, 0~0.06
mg/ml FHHIN B OAT H - T JBi iz HElits
N, ZE6®, 5-FU, FT207, MMC D%
BRI TN T MREF L, ATFEO /hI 5-FU,
FT207 iy X < B &4, BEREATE Y oo i
LEBEITHINS LRNTW5. 5-FU QREERE
BOWDW AEFEERICSNT, £8%EIckY, H
BERARANEITL S 5 L L9006 § ZO0FEBMICS
WTRSFEWNINWENS L EME - E 3 EMEE
iz ->TW0a D EEDbNS.

—7F, ADM 3EERENBICEA, MR E A
R I N0DS, 2B H F Tl A e g 4.1
%, RERFICIY BBENR s, 1RESIZDO
ERE IR, Rt b BT AE, 2, 38
[IEDS peak TH b, 128MHE%E T CHEMIZREFIT 2.
12288 A BRI T b T A L ST E N,
ADM i3 5-FU 2T, 135 I HEihEE S 5 -

ADM 25y F 88 580 & BRI A I T § 20 B
5, T v MEFBEMEEIC B80T, »ho &)
BB IN S &b b. i ADMO
Ho, @0 RSt BB 2 L #Hllan b,
Tnbb, EMUEMEEERBARED tight jun-
ction 2 ADM HSTEEEd % 12D I BB TIHE C &1,
U, H#BA~OBBESENTAHEOEEZELIONS. TOD
BRFRIZI T ADM  BERERNEE AR, & SiTimun BBk
BBEIER % S 7090 & LBRM D B D FhSL.

B 2T & 7eh> - 72 MMC, BLM {224\ C
HOTNIAEDFETHACEPERELTHITON
A. 1277, MMC [ SHERICE IR L, Eiimh
THEANERELINASTOEE2 2. Ozl
NEEIN 30, B TORE®RILO IR, Rbk
L CEFAICEERE X 0T 2 § Lvswo.

BHEPICL 5 &, EEREBICSOTEIRNES 30
7z 5-FU X 2 iz X h kL, &, WA,
B S CEHBESET 5. i, REL®IRL B,
ADM BEIRNIBEHTARLCMPBERETL,
107 8%Iid90% L LWL, I, B, B, DECE
BESHTA. 5 UIHBORZEBEYE 2 HbEE
DEKNIFERENEASE . & L MAREBE IS TR
TP D OEPEN IN TV 2 A8 H AERT
Hah. ET, ADM oW Tid, Wi, BESH
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D12 Y 5 BDTIED 5 WO

Ed & B
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DN, L IRBAREREERZERLIZT v b
REML, BB IIREO BHEEIRIIC- DT FiN
7z, 2 OFER, 5-FU 3B 1 IR 3 v ictg,
6 I DA IR iz 0.08 % p3EIR X iz, 6 BER LI
DRAIB L TG E > T2 L BER IN - 1.
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