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STUDIES ON THE ABSORPTION OF ANTICANCER
AGENTS THROUGH THE BLADDER

—BASIS OF THE INSTILLATION THERAPY—

II. DISTRIBUTION AND EXCERETION
OF THE ABSORBED 3H-ADRIAMY CIN

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

The absorption of 3H-adriamycin through rat urinary bladder and the subsequent distribution
and excretion of the absorbed adriamycin were studied.

Male Wistar rats weighing 300 to 350 g were used. A ureter was exposed and half-incised trans-
versely, using a stereoscopic microscope. A polyethylene tube with an outer diameter of 0.024 inches
was inserted through this incision, in the same manner as an ureierostomy, and the opposite kidney
was extirpated. As for the bile, the same tube was inserted into the bile duct. Then, H-adriamycin
(10.79 ¢Ci/0.3 ml/300 pg adriamycin) was injected into the bladder. Following the instillation of
the adriamycin over an one hour period, the filled bladder was excised. Thereafter the urine and
bile were collected every 3 hours for the next 12 hours. In another group, the liver, spleen, kidney
and heart were extirpated 1 and 12 hours after the injection, respectively.

The following results were obtained.

1) The recovery rate of the residual *H-adriamycin in bladder one hour after instillation was
81.7%, and the vesical tissue level was 175.9 pg/g on an average.

2) The tissue concentrations of SH-adriamycin one hour after the injection were 0.19 pg/g in
the liver, 0.36 pg/g in the spleen, 0.31 pg/g in the kidney, and 0.21 gg/g in the heart.

3) The recovery rate of SH-adriamycin into the urine was 0.66%,, and the rate of it into bile was
4.229%, during 12 hours.

4) The tissue concentrations of *H-adriamycin 12 hours after the injection were 0.52 pg/g in
the liver, 0.67 p#g/g in the spleen, 0.49 pg/g in the kidney and 0.33 pg/g in the heart.

Adriamycin is well absorbed through bladder, and then distributed to various organs, particularly

liver, spleen, kidney and heart. The absorbed adriamycin is very slowly excreted into bile and urine.
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LD, BEBEIZEH 1 OB T EEILE A
5-FU, mitomycin G, bleomycin, adriamycin—% &
b, 5o NERETO NS SEHID REIRIN
TN T % o7, ZORE, 5FU BIK
adriamycin (ZBEBERIEAL, MACREE A S
INTNHOO, WERMA, FEITHICE»S ) BRE
KBDOENBT LD, &5 D MITRENTRIE
NTWAL EWb-ls F1z2, 2h b 2HEHBH—
&, AB—RETERNINTOBRTRZL, TN
DOHEENEIBE I -1t BTV a2L3HELD
Lig-tz. D% b, FERIOBRBEMRNEEUCEE L T,
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70, SEBENECT UTEBNIIERERE L,

B0, B ES /2 BEDCEEEE G 2759 % adriamycin
2ELY DV, BRI OMSSTE, A, Blta e
WTIRE 21378 » To D THE S 5.
EEBRVRBS LUREFE
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Y FT LA ﬁzﬁﬁ%ﬁ&%z*{ EE 37 adriamycin
(LLF, *H-adriamycin & B%4) % FEHgE: adriamycin
LEAL, BEAKCTERUIZLDR2HEALI.

2. RBAE

A E ABEOERE FVv2AWT. Tabb, &E
300~350 g (0 Wistar REEMES » MTREER L O
BEPER L. DTy FERARIZ H-adriamycin
W (10.79 pCi/0.3 m1/300 pg- adriamycin) 2 i:iet
IWTHEAL, 1REBIERNEAR 22D TEX2
BWH U BMPICEAR, 3R &M%
TRBI BT 2B L. £, BROEFv2H
WV, FEAT R & I2EEBICT v b 2HUINSE X R,
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3. BERMEHS®
CORS i
#liER 100~150 mg ({HL, BEBEDA 10 mg Bifé)

PR, S, VoS vF o F 45~ (Aloka
ASG 111) L, MERY Y FLr—~var Wy R —
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Table 1. Recovery rate of the residual sH-
adriamycin in rat bladder and its
vesical tissue level after 1 hour of

instillation.
Rat No. Recovery rates Vesical tissue levels
1 90.4 % 141.1 pglg
2 59.8 175.9
3 94.8 210.9
aver. 81.7 175.9
%
5 L
4k bile
>
s st
&2
2 =
LE urine
0 3 6 9 12 hrs.

Time after instillation
Fig. 1. Biliary and urinary recovery of the
instilled 3H-adriamycin in urinary-
diverted rats.
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Biliary and urinary excretion of the instilled *H-adriamycin.

bile

urine

Time after instillation con-
volume centration

r

con-
ecovery  volume centration recovery

0-3 h 0.4m  2.08pgiml 0.83pg 0.28% 2.0m!  3.55pg/ml  7.10pg 2.37 %

3-6 0.5 0.83 0.42 0.14 1.5 1.7 2.64 0.8

6-9 0.5 0.44 0.22 007 1.1 1.54 169 0.56

9-12 1.3 0.39 0.51 017 0.7 1.74 122 0.4
Table 3. Tissue levels of 3H-adriamycin after 5L, adriamycin {TOWT, I 5, REHE X IREE
the instillation. RIERULTZT v bR ICRB AT 512, 2Tk
1 3 Iz i + = HE e »J/LJ, adr'am"cin ’i‘l 4
organs 1 hr. later 12 hrs. later A&, BIBEIC 1 SRR SN adriamyein (2120
PP RE Rz 1.9%%35, THITrIc4.2%p3 @I X
Liver 019 pglg 0.52 pglg NI ETe, B 0D OO A
Spleen  0.36 0.67 A2~ A BRI S & 3B 4, Wiy 212 pg/WERIC
Kidney 0.31 0.49 Hotz. BHPEABOMBEE N T & HIE 2T
Heart 0.21 0.33 oo tohs, fid adriamycin B (L O~trace Tdh -
Serum 0.04 0.17 12, THUTREBRE, HRDL S, MHFRE»HE
F A2 Tl 2 OFEFI ORI DOF 5 2 M3
I NHIRRPIEE 2 Table 1 (TR Uiz, EINER S B EFTERNC & 2RT LFRIC, BRI

SEEBLT %, FEMCGERRPVBRE X 1759 vglg Th -
7z.
BEMENEARRREE T T, it X RO
BiEE% Fig. 1 & Table 2 {TR LT, HEHHBIIIFEAR
0~3 ML - & 8 L, P 7.10 pg, FRANT
0.83 ug MHEM I NIz, Z D%, BHHERIZERT 505,
1204 % Gl HIiT4.229%, R 0.66%p5mEHY
N

EABDT » MEBRNEES L CMEBREONT
i3 Table 3 {C7R L 7. BEBEPIEEA 1 B EIEEWCHF, B,
B, iz Ehn 0.19, 0.36, 0.31, 0.21 pgjg bs,
12 BEfSagicit, 0.52, 0.67, 049, 0.33 uglg BSTEDH 5
Nl i, MIBHFEEE BN BEA LEBEET,
0.04 pg/ml, 1205R%% % Tld 0.17 pg/ml Tdh -7z,

z

Fic T, FHEE, BREE ST AuERIO
BEREPIE AR ORRE X 70 5, PFUBHIOBREREFRI
WKOWTHEE LIz, 9 0bb, SEERIREES
VERR LTS v RESREPIICIEA LTz d &, RERPiIZ
o DHE 2 N DSBS CHEEN /S BINOIEE 21772
otz FOFRE, 5-FU L8 adriamycin i3dh 55
T BEBNRAIC RN AN B e boTz. TDH

Fid

SN

I 34 2 RN TRIRIL B DR BB DN T
BHEULFANABBEND A ERRBLUTND VA
9.

DN, SEIIRHIRNEOLERNBIEIC T
I HICHMSRE B2T2 5L, PUFTART AL
U7z adriamycin % T EBER 778572 2 Of
HOBRHICEA STz, *H-adriamycin (37H 5 CRE
BERERIC S, B, B, BRI UL i
HL, 20K, 0~38EM%E Y~ & U THR A
L CRAICHE ST 2 L &bt 20
7B P ETBRIC IR IR S adriamycin (TS 1)
AEBBRIBEIARETH-T. bbb, HiTHOD
HHRAPICHNT, L DEEEBE TH D, R
HEABKI~I2 R T, g5, B fsbh T
too Fto, 1 2RMERO/RBENEBEL, A1 BER
FRIFERBEICGEEY Sl AL BES OB
NREIE, CO/ATHEN RIEL2 AL TW
5.

BB AR DR MAERE B LT3, Pavone-
Macaluso 52k v B LY ¥ F{T thiotepa, adria-~
mycin, daunomycin BEAULT &5, [Mif it
thiotepa A trace BE BH LN IKF T
mycin & daunomycin {33 572 { D HLNIE D1z

adria-~
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E B, Banks 5 § 135D stage A OB HEBE
FHitf U T, doxorubicin hydrochloride % BEREFSEE
AUz b AR I N - 12 E BT
WA RARRIE, SR THE UIZRIROER DE
Bred, BPEAL, REMMCRIIEASHERY
gtz UL LS5, BSERAGE 2V
SEIORBRTIREA L KN & 2BERICN TR
BRPoETEL 2% b, 1 DORESETIIH
WG SN0 5 Vo T, BRI EIET
BT ERTERVL, ThETENRINEHWEINT
B READ, ERITRE Y ASENIATY
AHDd LRz, REREE LI, BNEOEFN
B2 5120, BHREA L BESCERR S &Y
TEEBERBR 21772 - 12035, BEIEFEAL TN ARET
S, BEPEHEENO adriamycin p3 clearance 3
BT &, HHVITMERDSIEREL, RpicHts NIz
adriamycin D—¥i3 FHEBBENACRN IS, WV
DOIRBET A 2V E Vot EAREINB T ED
b, XV EEOLEFARE ZRTCEVFRINSG.
DX 2ITUT, BEENANTIIR & 1 5 R DA &
WNERITEL T, ChE TREEDOID, 25
BERFDZ N & R g A 51> Di Fronzo 549
Tk % &, &S INT adriamycin OMAAEEIL
BER, #HOLIWETL, MREERE%305TH
D, BELY 3, £EWEH 25T TIR0LHIT
L HERL, 1058ITIE0%B L EHSHEERL TV 5 &b
NTWVD. BEERO ZEHEBAO FHIC DNTHS
&, Rosso SPIRHTHEL, U > ooHl, BEECERECS
9B VW, BESS N, BAUNOZETED
Ay, B, M, B, I, OEBTHEREICEDS
NAEBRELTNE. W, BRADDIHITONT,
Di Fronzo &*3# 5455 IWEHEWAC I X st
>72L &5, adriamycin {3 blood-brain barrier %
BEULNTHS D BT 5%3, blood-testicular
barrier TN THRBED T LB VA LD E Lig
V. ZHLT, —H, EPhiT BT ATh
adriamycin (IBEHVIER R TH b, ERMER
WWEHT 5. RESGY X, 7 v FEIRFIEES SN
*H-adriamycin (3858 % & 2o Slipi f3sbh 5
5, BR324 T37%, 48RS CH4% N &
W, RP~BURETREPHERIN TS 200,
Di Fronzo 594 & MTOWTIRITEBEDT — % 2
HEUTWA. Tabb, RHEICEGERSH4EBEE T
129058k &, 7 HIECIRANC22.7%H3, [Eiicix
I5~45% 038kt S, ey, Al & 7 Bk
e 7eps FHINTE BTA. LizhisT,

HIRARPY I b By BRI bl -> T HigiT 5.
Yesair 5,83, 10mgfkg (O adriamycin % mice T
BEL, 48RE#ITT ik, 1.0~5.0 uglg 33,
TR EE BB ICEEL T 302D T
Wh. RREICHOT S, BEREAR, HehicH
TR L CRACEEE T2 bhTwa L &, BAL
BB I TIC R AELTE Y, 12EBERT
b, BEASBREREI WL ERE, thbEs
BeEE & I Ak aTE, B2 L0 B E VWAL
5.

ZE L, BERNICEEA ST 5-FU 23RN, B
PR Y v it b EBECED N L L0 b, #
LTS, ZOPRVEIFTES & BTN
%. adriamycin QST Y, etk s, &
ABEBBERCAH TR ERENL, WA
IR Y S S TR A AIREEY S D, T
BRNLTH, HIREAHFTE A 0. LU
PLEME, —H T, adriamycin (3R E OFF
Hebss <, BN TORFERLR EORBE 2 5 3l
Wich, —HIRRIN 3 & RGN ICERT 5.
UTthin T, ERIRITIEWT, REFRIChTz - TEEEN
CBERNEAZT 288 1L, T, FERSBTO
FHEOVSTZCEIEBERD 520, BEHOHE
CRAETEELRRTNER LGN THS 5.

BPEBCRIX s hicsifR, 2he2h&ie -0
WTHRE, BHEBHTbh 05, 0k 5 aEHT
b, HBCENHNEAININETRE L, RO
RRE, RH, BHE, 2B RIITEELSICONTE
FURET AREDD 5.

x LB )

REERICEEEZERUIZT » MENNII H-
adriamycin AL, REDAITIR S DL,
Bt E 2B L. BRERO2EDOTELCHh 5T

1) BEREREA 1 EBREO BEARD BINE S T
8L7%Ta b, BEMGEMMNEEIL Y 1759 ug/g ¢
Holz.

2) ‘*H-adriamycin (ZREBEMI IR S Niztk, A
SEETHEY 5. BEMPREEN 1 KRR OBERBRE
B, B, =, DETEhER 0.19, 0.36, 0.31, 0.21
vglg Tholz.

3) HEISEAZO~3EEZ Y~ 2 & LTRAIC
A L RA L bfFebh, 1288 3 ciciai
1w4.2%, RAi0.7% 5 B S hiz.

4 BRI 12 BRRAE D BRSNS, B
= LETERER 0.52, 0.67, 049, 0.33 pglg TH
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-1z,

4) adriamycin' [ZHIER & OB, ZFOBE
MSIEBICEETH A Y, —H, BNIh 5 ER
BRI ERET 5.

KM OEE R, HIOEHFBEREFESRAUTBLTHER
L7z,

R 51T L, 1HRE, \RBIEE LD REEREER
ERABICE#HT UL . ERIC OV THIEEEIRL 2R
LA U, HEBAN LS ONCFHEAREM I LEFBI%
BomEZICERHLE 3. %, H-adriamycin OHREEE
B BARE Y 72 Y v kRS, BEREC DL TEES
TE /e s T 2R R U 9.
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