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STUDIES ON THE ABSORPTION OF ANTICANCER
AGENTS THROUGH THE BLADDER

—BASIS OF THE INSTILLATION THERAPY-—
HI. URINARY EXCRETION AND VESICAL TISSUE CONCENTRATION OF THE
INSTILLED ADRIAMYCIN IN THE PATIENTS WITH BLADDER CANCER

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

The absorption of adriamycin through the human bladder was studied, and following results
were obtained :

1. Urinary excretion of the instilled adriamycin.

Studies were made concerning 4 cases in which urinary diversion was forced by progressive vesical
carcinoma. After the instillation of adriamycin (60 mg/20 ml saline) over a one hour period, blood
samples and the urine were collected every hour for 6 hours. The blood concentrations of adriamycin
after the instillation were trace. Concerning the amount of adriamycin excreted into the urine of
patients with urinary diverstion, 0.41+0.19%, was excreted druing 6 hours on average.

2. Tissue concentration of adriamycin in patients with vesical cancer.

Eighteen patients with vesical carcinoma were examined. Microscopic examination established
a dignosis of trasitional cell carcinoma in 14 cases and anaplastic carcinoma in 4 cases. Adriamycin
(60 mg[20 ml saline) was instilled in the bladder. One hour later, the tumors were collected by TUR
or cystectomy.

The average concentration of adriamycin in the tissues of the bladder carcinoma was 10.34-14.4

p#glg. The average concentration of transitional cell carcinoma was 5.34-4.5 pg/g and that of ana-

plastic carcinoma was 27.11-21.8 pug/g.
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AEBD BNISOH128% F T JEHFIC 4 1% R
BRAICILISHEIR NI, 3 51T, *H-adriamycin
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0.21 pglg D3y7AL, 12BN TE DL, AR
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1. BERtANEA adriamycin @R HRENTE

1) x5

BEREP ICiEA 3 #1172 adriamycin DRAEIR % & 5
BT, BTBEWEDOIY, BR2EBUITE IREL
FIRO AR HAT LIz AFEFIC OV TRE 25752 12

SEE 1 795D E¥E. stage C, grade IV 0BT L
RO D EGEE 2T LI

FEWN 2 . 785 (DB, stage C, grade IV OFTE
FORET, FEEERE, KBEEZ-TNYD, ERE
BRI 2 AT LT,

B3 67TEmO B, stage D, grade IV 0BT L
B D723 [E B AT % T L 72

FEF 4 535D HE M. stage D, grade IV O4T L
PO CIRE R B 2B T L.
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1MW, RPEELL 128, adriamycin 60 mg % 20ml
OEFRIAMKICERL (3.000 ug/ml), 25 ~rp
F—FINCTERRCEA L. 1 B, HUER
2BV, BEARZEINL, X 5NN %2£100 ml
OEBENAEKICTIEELI.. BRNEA 1, 2, 3,6
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ISEFIC DN THRE LTZ. 5 B15FIE TURBL, 2
BUBERE A RERRIG, 1 Bl BEDEE D MR 2 HefT L.
IR 4GB LR, 4B LTS
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B & CERZITSOBERAR R T U I A,
adriamycin 60 mg % 20 ml OAEHPEEKICEHRL
128 ORERAIKEAL. 1A%, BUELEE
REFSOEABRZEN, 3 5 iTfy 100ml DA
FIEERKICTHRERITEV, BRHKEE L T3
adriamycin QE|LID ED T2,

ZDHE B, TURBt ¥ 72 13BN 2R U
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adriamycin OB RIERB:

BREBOEE T2V T, $CIE 1 #ucE
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MRS TIE, 1 g IROMKBA 2HEIS
Bz, CHIIMEROEEKZMAT, ®#I bu v
KTk EYF AU, 1500 rpm, 155 EBOEED
#, 2OLEOSml 2L b, ThiTFHEH K 1.5m,
NaCl 800 mg %MA T, 100°C TIORImaLL 72
EIRICZADRHE 5T, 4ml @O n-butanol 2z,
AERNRESR T TS EREN 20212, Che
& 51T 3,500 rpm 15 RYDBG 2 BE D %, LEOD
n-butanol BOWKE 254, HE Ex 470 nm, Em 585
nm CTRFEHEE 23 UTz. BB 204 B8 H T4y
RS2 AV iz, BRI 10, 1, 0.1 pgfml
PENFNHEL, 3FOENGERECEHBENDH 20
PR LT, HEREUT. back ground OH[EITD

Table 1. Blood levels and urinary recovery rates of the instilled

adriamycin in patients with urinary diversion,

Urinary Blood levels Urinary recovery

Case Age Sex Histology ~uorGion™Th 20 3h 6h  0-1h 1-2h 2-3h 3-6h

Tleai

F.A. 79 M Trans. conduit

0000

73.0ug  112.8pg 131.29 63.9ug
0.12%) (0.19%} (0.22 %) (0.11 %)

G.S. 78 M Trans.

Cutaneous 000 0 11.4 53.8 21.6  34.0

ureterostomy (0.02%) (0.09%) (0.04 %) (0.06 %)
Tleal 74 28 200 5.0
ST 60 M Anapl ot 0 0 0 0 s w) (0.04%) 0.05%) (0.09%)

AK. 53 M Trans. ureterostomy

Cutaneous 0 00 0 10.4 156.2 55.8 108.8

(0.02%) (0.26 %) (0.09 %) (0.18 %)



2 : Adriamycin - BERHEEBERPEE 985

Wi, adriamycin REA OBEMESHRSE 2 AL,
@l EOMIE 23780V R E % 3k »-1z.  adriamycin
OB IMENERICDVT S, 1 pg/ml &5 pg/ml- @
BN 2 2 Z N, adriamycin FEARBHEO &
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& Ei=]
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FREAEINE T 0~ 1 BT 0.05120.0495, 1~2 BT
0.1240.0895, 2~3 BSAIT 0.12.-0.0895, 3~6 5[
TO01+0.04%TH-77. 6FEHET TORENERZ
0414019 TH - 1<,

adriamycin OBERESHEMABE I ONTAS &,
HEAZOD MAEER, DI 20T,
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Fig. 1. Urinary recovery of the instilled adriamycin in
patients with urinary diversion (n=4)
Table 2. Adriamycin levels in blood and bladder carcinoma

tissue after instillation for 1 hour.

Case Age Sex Tumor

Recovery rates
Histology Grade of the instilled ADM

Blood fevels

Before 1 h. later 2 h. Tissue fevels

K.F. 3 M Trans. 1 54.8 %
TK. 72 M Anapi. - -
MT. 77T M Anapl. - 35.0
M.S.73 F Trans. I 53.4
M.Y.61 M Trans. i 431
TK. 62 M Trans. I 58.8
5. 71 M Trans. 1 45.2
T.K. 62 M  Trans. |} 3.2
K.S. 6 M  Trans. ] 49.9
S.T. 8 F  Trans. ! 4.2
K.1. 80 F Trans. 0 63.8
H.T. 54 M  Anapl. — -
T.T. 53 M Anapl - 9.6
S.I. 79 M Trans. I 82.0
Y.T. 34 M Trans. I 89.1
RM. 62 M Trans. I 53.7
TH. 6 F Trans. | -
Y.U. 48 F Trans. | 42.5

Oug/ml Orgimt  Grgiml 3.6..0/9
0 0 0 11.3
0 0 0 24.4
0 0.024 0 13.0
0 0 0 1.6
0 0 0 0.2
0 0 0 3.1
1] 0.016 0 4.2
0 0 0 1.5
0 0 0 1.9
0 0 0 9.4
0 0 0 11.0
0 0 0 64.4
0 0 0 10.9
0 0 0 13.7
0 0 0 1.1
0 0 0 3.0
0 0 0 6.8
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UL, BEEEEHREEIRYE 103144 g/g Th

b, EARDEIEIZFEH57.24£17.59% Th-1c
(Table 2). ZhZEmEEMIIIASS &, BT

T3, ERPIEEIL 5.3404.5 pgle, TEAKD BIEK
1% 56.0£14.19, Koy b T 27.1+£21.8 pgfe,
57.24-17.59%Cdh-1z. (Table 3) & 3ic, 0.05%L
TORBERTIHEOHTEEZZBZDL NI » -
2.

DX, BRI TR 2 AT LT 3
BliconT, BHBOESEHREE, &, BB
, ENFNBEHE G- 10ER, BERETIER
N 119 pglg THAHHH, EETRWINS HER
RLUTCh -1z (Table 4).

RANENNERIX 1 2g/ml T 24.2%, 5 pg/ml T 25.09%
Thh, FiH24.6%ThH- 1.

Table 3. Histology and adriamycin levels in
bladder carcinoma tissue.

Tissue levels  Recovery rates

No. of cases  Histology

+SD +SD
14 Tee 5314.5 ng/g 560+14.1 %
4 Angplastic  27.1+£21.8 57.2%17.5

fd
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FIRARE BB T 9 A LB HID BRI AR IR, Bl
TR TR T B RHFEFEEED 1 D Th 5.

19554F, Bateman® %3 thio-tepa ZEERERITEA
L TElsk, thio-tepa %3 U #FEE S OHEAILEE
AEHEICE B bh, ZRZENENIRERES S
TWa5.

—J5, Jones 54 % thio-tepa (DEEHLNEEARRLEIT
FEUREET2SMRERCOWTHRE. 351K,
Bruce 5%, Watking 59 § AROBELE2{T/LH I
e, FUEHIOBEND S OB &5 72T EIZBEEA
HABEICE > TEARTYRMEL > TET.

WERICE 265

8%

U USh3 6, SEBITIZHEHIDRERE B T T EE
T AHEBIRIZIER TSRS, Uk, Z0IREA
ERBEMREAROMAEES & SR 2HT 2R
ETh5.

TR UTEERRZYD 55 MRERP, BIUHE
HAOFEAIBE 2HEL, TmHioficidmmpicar
I TR SN, RETIHLT
WARDE DB ERHELMICLUTE. 2L,
TUEBI OB RIUTBIL Tk, {HL OZFEHITO0
TIFXELAED L ORAVRBETH 5 L2k
L.

T3 Ut, BEBICE b bhIH s R,
SEOEEEFNCHSIT S 7~ 212X W HIA DICLT
WBREWVWAE., 20101k, REEBHFOAMETFLT
BEBERRERICIs 1T % adriamycin BREEAZ DR
HM2A128DTH 5. FHUL, TTIHIH TR~
12, v PRET BIRERAED adriamycin FHfiE)
BEBFELUIEREZ-TWA. T8bD5, Bk
WA, HHICRAPITEEIN T, BA%R22
WUSHfZ Y~ &L, 6RHBRBVNTE 2BHE
BLUTHR N TS, 5y MNTBIT2HEEERENS
HRIT S &, 6REBRIFHEINEGETAE L BT,
& DEMED adriamycin PIBH I IN TS §
DOEEbi s, Conklin BT X, 4 XEEREPITEAL
7z nitrofurantoin JIRERAICHHINZ L2 H &
&I, nitrofurantoin [ZZMEERENITRIN SN, 4
BRATELTWA BT 3. UL, Fugilico
WTiE, BEOHAEY, DX 5 kTR R
LT Dix/sin. adriamycin Bd X 5 D ITEREERL
BB 3N, 2B HELTHA,

DX, BRI ARKD, adriamycin OFEBEES
HENBEEL2A2E, BALKRETTTRIZDOR
DR INTNA C EHbh 5. ThEEERBRIIC
BE U TI, SEENREEROELEVAL

19804

Table 4. Adriamycin levels in bladder carcinoma tissue after
instillation for 1 hour.

Case Age Sex Histology Operation

Blood levels

Tissue levels

I hour later Superficial Middle Profound
HT 54 M Anopl® Eglselcfomy O pg/ml I LOughg Opgyg Ough
SI 34 M Tee odel 0 e 0 0o
YT 79 M Tee L O 13.7 o o

* Anaplastic
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WETH, BT RREICHATRIMUEOHEBNRE
OFPENME@ITH B, Borzelleca 8%, HoHU
¥ DMSO (dimethyl sulfoxide) “THLH U TcBEREIZ2E
FIDEEWATIR 2 A I 525, il DMSO 23
B ZHRET ATCDTH S 5 ERXTA. FT,
Turnbull® { cyclophosphamide 25 U705
v MEMEROBBELEE, 2 OO LEOMEREEIC
DINTHLE L TZHT, cyclophosphamide [k 33EiE
PEDTLAHE L BERE LM O tight junction HSEEE S
NIl TH 5 EFERL TS, 3 6K, Lunglmayr
510, Pavone-Macaluso 511 |3 EDEANE AR DREIY
oo, MENICGEBEROERNZHRE L, EEE#L
BT LR, ZhI RICRMREDITH I K 55
BT EHE LTV A —RIC, BITLEETR
intercellular tight junction [ZIRTZN T3 DD,
FRAMBECEABEBEIN TR e 5, THURERIK
DEWVIT intercellular tight junction pik X { g2
LT3 EEENSNTHAS.

LDX5WRUT, BEEZ2EELT 0O adriam-
yein (2 E DR TLEBITHHETAIDTHS 5.
Table 4 {OUR LTRSS BN RIR £ 1013, Tl
WREOTLICADTHA. 2Dy, BEERE &
B BEZE-Eh U TERR2BIT BT
2. 2Rtk 3 &, BEFBEIL adriamycin (358D
HENADS, AE, EETIRINTHERALTTH -
2. THUNEELLGHNTT S &, BHERZEEL
1z adriamycin [JTERZMICHEMEREEICBE L TN
L EREZITLL, MKOBESHETEIGEL, C
T b MATHEE 7212 ) o SF T S BHREIT DT L
TV 3DEEDLNS. ZOBIBTTRENTT L 5
T, AR SEREL, Bl X FRR L DB
ftan s,

FRAIOREERNEIICIE, BEE2EL2HEZL0D
WM factor 3B BT, THEE—WIT EBA5
CEZARARETH 5. 4, o TCHET 2HEH
oy, BMREABRERICE B0 HTE ol
DpHBTHH D, BERNEBIICEL TS, Ex
DEANCTONT, I FTELARD OHRET B HEHN
»H5.

¥ & 0®

adriamycin ORBEHITIN %2, BEHATONTHE
U ERIEZO2FDTELTHo .

) ETEREOID REEEROAMET U 44
1T %, adriamycin BEREPIEE A D RAEINER,
0~1E2RT 0.05-20.049, 1~2 &G 0.1240.08%,

2~3 E5f9C 0.1240.08% 9%, 3~6E3[TC 0.114-0.04
%TH-1z. COHOIMABERNTN S BERFLL
TTH-T.

2) BERENEA 1 BEE#% O adriamycin OFERLEE
SHEPIEE 2 18I DWW THRET U, [EEESNERE
OFHEL 1034144 uglg Th 712, TP FEHEE
B s B L, BT ERETIE 5.344.5 uglg (1441),
F R TIE 27.14+21.8 pglg (44D TH-7m.

3) BEBEMIEEALS, BERERRERR IR 2
AUz 3BliconTid, WHELRRE, f, BEIK
i, ENEFNREAERTS-72. 208, BEE
EETIEFY 11.9 pglg THAD5, H, BETENT
NHHERALTTH -T2,

adriamycin {3 & FEERRICISNT S,  BREEBRIIC
NEN, SHCHHT S, PEHIORER K R I
i3, BEEPHZAEL O factor p5H Y, {Hx O
2T, SEIFTAELORFTI B ED &
3.

AR OBEE 125660 HAWRBRIESB L 5 CICHL6
EEERESR/ACBOTHRE L. BEKASIKEL, #
HE, MERRA o7 o BIMTEGRNS SRS b U E
RO L WUERESSE G SRS,
JAH BLEEETICEEM L £ 9.
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