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UDIES ON THE MOVEMENT OF AMINOBENZYLPENICILLIN,
CEFAZGLIN, KANAMYCIN AND CLEANDOMYCIN
THROUGH THE ISOLATED URINARY BLADDER
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Studies were performed on the movement of ABPC, CGEZ, KM or OLM through the isolated
urinary bladder of the rat. In advance of the studies, mechanography of the isolated bladders was
recorded, and it was found that there were no changes on the mechanograms when the bladders were
perfused with oxygenated Krebs’ solution alone or the solution containing 60 mcg/ml of ABPC, CEZ,
KM or OLM or 120 meg/ml of KM. It was also found that oxygenated TC-Medium 199 (Difco)
solution caused decrease followed by augment in tonus and contractibility of the smooth muscle of
the bladder.

In the studies on the movement of the antibiotics in the direction of from the inside of the bladder
outwards, the bladders were filled with 0.7 ml of 60 mcg/ml of the antibiotic in PBS and and perfused
with oxygenated Krebs’ solution. The bladders were divided to two groups. One group was
used to measure the concentration of the antibiotic after 3 hours and the other after 6 hours. - In
the studies on the movement in the opposite direction, the bladders containing 0.7 ml of PBS in
them were perfused with 40 mcg/ml of the antibiotic in oxygenated Krebs’ solution. The conc-
entrations of the antibiotics were measured 2 and 4 hours later. The series of the experiments
were conducted at 37°C and at constant flow of 10 ml/min of the perfusate.

Any of four types of the antibiotic moved more rapidly into the inside through the bladder wall
than did out of the bladder. Velocity was in following order; ABPC<CEZ=OLM<KM in the_
direction of from the inside of the bladder outwards, KM < ABPC=CEZ==OLM in the direction

of from the outside of the bladder inwards.
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JBEBED> B DFEHI7L & DRI DT DBIFREIL Sega-
las (1824) ICIRF Tz & VDN TN BT EL, ZOE
BIXEOBBEROBINEEICE U CEEEBR S &2 50
W Eyho-T, ZREEHREDOER L H0adh
Stz EhE, BEREEICE T A BMAEAREOE RS
EEHE - T, BMEOCEREREIEALGETIN,
HiBEHAl, SRS & ERIEAZ S 18,15,17,22720 TN T
VEBSTIDLNTNAE. THDH L DEROR
b b IEREBEMRED & § AT L > TRENIT
DHBETIBINEEL TS, —F, RE®IIN
FEBMERE S, EERC, R BB
CEBLTL AHEHR, PEAIOHA L WEDLN
TW5.

BB DFABRMEOMEL, SO THLDER
DBEBEC D55 H>TNT, REFEDHTTLTS,
in vivo BV 2 BEBEOEW BRI LIz § OBKREL
Thb. PRbI NG OEFBOEROKLLT, X
EUTHEGRORR, 12& AR EEOR# £
RAGEMAL, MmMAE 7Y v FRIBE OEE), ik
FIE Y VRO TERER, BAMERL O B
U, HCBERE DA OHIED A CRIER2 LT - T,
BENEOEABEBIC DN TOFRZERS BEHK T,
in vitro T2 OO HFERHAAI. ZOHEERFEZ T
CITHET 5.

A &

1. EHAREDE, REERS K UEH
HEWHEELUTOEDOORER LI
aminobenzylpenicillin-Na (ABPC: Jfj{ff 915 mcg/

mg, PHBERNA)

cefazolin-Na (CEZ: Jj{fi 944.5 meg/mg, FREIRFESR
Tapaath

Kanamycin sulfate (KM: J3{fi 700 mcg/mg, BA7S
BUZEMISHD)

oleandomycin phosphate (OLM: Jiffi 830 mcg/
mg, BT » 1 ¥ —Ha)

HAEHEOBRBEHEOIDIER U ItREERBS X
Ui >EDEBHTH 5.

KM, ABPC, CEZ o #l| %E T %, Bacillus subtilis
ATCC 6633 2REREE L, RIS by dg HxF
% 8g, sz EEF MY s 10g, 2R () 10g,
#Ek 1,000ml, pH 7.2 %21 Uiz,

OLM OHIE Tk, WEE & LT Bacillus subtilis
ATCC 6633 Z2HAL, She LT, RSP bg B

115 19794

B=+23g W=+ 15g, TR~ lg TR (R
) 15g, ZEFK 1,000 ml, pH 7.8 ZEHL 1.

I HAEVEEEOCAE

ST ¢ 2 o HE TS 570 T4 R 2 3D ER
EHT + A0 A8 CREAHMESH, 8mm, thin)
2RIz

BHEMHIROIERICIZ Y R ER CREFMR L 128
HEWFAR 2 i

II. mechanography

BN 2P 4 —H— (force-displacement trans-
ducer SB-1T" BANE), iM% (carrier amplifier
RP-3 HANE), ioss (Hitachi recorder QFD 53
H37), 1HEM (Lab-thermo LH-800E BpE) % Fig.
1 OT & L iCHNLT T mechanography ZEE#R L 72
amplifier 33 X O recorder (DEHIE 4-2-max-0.5 i3
L OF 240 mm/br. & UTz.

Krebs #%F 1213 TCG-Medium 199 (Difco) % 37°C
IR L, O: 95%, CO; 5% OEEN AT O: %44
LoD, 0T T L CHEFUERKE U, HiEYE
@ mechanogram {CE A % 8% BET % 12HiKid
ABPC, CEZ %7213 OLM % 60 mcg/ml [CEFL,
KM D&t 60 meg/ml 35 % o 120 meg/ml (T
iz,

V. in vitro [Z&(F ZIAEYE D BHERTT

FUEME OB ZE DO RETIIRE O B O
mechanography FUERICHEM L TCEED G TEEES
3L, EBRME Fig. 2 0T ELMRATTERMZH
BUt. BB T Krebs % 37°C iz, 0295
%, GOz 5% DEEHN AT Oz 2&FIL T 10 cc/min
LI

Fie B OBENEN 2> & B~ OBIT O KB T
1, 40pg/ml iss X 5 HuEYERIAR L TCEEY
£iRkD 0.6cc RREMICEALT, Jv M DEEH
Uiz. BICHERRK D b BN~ OBTOERRTIE, &
M AEA 0.6 cc BEAUIBEMS, 60u4g/ml (/s
3k 5 iHEE 2R U T BRI A ICEN .

FiE Y E D BEREP B> b BRI~ OB T DN T D
EETIE, L5KM, 3EME SIO6REE %2 HE
U, PEMEOERELY S BRA~OBTNTO
ERRTIE, 1HE, 2B L T4REE 2 HIE L
7. BEES EAT OERU I BEREPNTEEA LU LR O
N EQRDZENL Y A BOBW- TR L DT,

V. BEBEAROER

350 g gt DHEYE Wistar 3RT » bI8X OF 400 g D
eV Ey FREALI. = —FOURB T ICBIEL,
BRI R SIME L, BIMERE 2 1 v % $03 THEZR
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Utz, DWTHBBRIER 2 2RI L, REPHHUS &4
BRI COEME L 72, mechanography 33 J (N4
VB OBREN~DBFT ORBR TR REK 0.6 cc
%, HAEBEOBEENNOBTOER TRIEDE »
40ug/ml WEHHT 5 AT AEK 0.6 cc 2RI
AUz, CORIABES 4 vk 03 CREkL, B
HE SR L b RIECHIB U T 2R U Tz

15 &

1. BHREOZER—IEMO mechanogram [CF
139 TC-Medium 199 OEE

Krebs % 3 cc/min OBETERL-D v blE
BEBSRED mechanography % HEf53 5 & BE D305y 73
WU AR, BEICZED tonus BRL, Lizdio

REC

@

§;

TR: Force-displacement transducer SB-1T, Nihon Kohden. AMP: Carrier
amplifier RP-3, Nihon Kohden. REC: Hitachi Recorder QPD 53, Hitachi.
LLAB: LAB-Thermo LH-800E, Toyo. Fm: Flow meter. Tm: Thermometer.

Sd: Stand. Bl: Bladder.

Fig. 1. Schema of the instrument for recording mechanogram
of the isolated rat bladder.

LAB: LAB-Thermo LH-800E, Toyo. Fm: Flow meter. Tm: Themometer.

Sd: Stand. Bl: Bladder.

Fig. 2. Schema of the instrument for studying movement
of antibiotics across rat bladder wall.



Krebs'=M-199. (0,-95%7, c0-5%. Rat.)
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Fig. 3. A mechanogram of the rat isolated bladder when perfused with Krebs’ solution or TG Medium-199.
A mechanogram shows the isolated bladder continues to hold autonomous contraction with
a slight decrease in Krebs® solution (K) during the first several-hour period. TC-Medium 199
solution (M) causes decrease in contractility followed by hypertonicity and excessive contractility.

The hypertonicity and excessive contractility rapidly returns to normal level after the TG-Medium
199 solution was changed to Krebs’ solution.
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AB PC 60 mcglm| (Krebs sol. 02-95% €0p-5%. Rat. ) CEZ 60 mcg/ml. (krebs' sol. 02-95%, CO,-5%. Rat.)

» ‘4-2-max:—0.5, 240mm/hr.

4 —A
KM 60*]20 mcg/mi. (krebs' sol. 0,-95%, COp-5%. Rat.)
T Ty TT b 'YT?% Ji
4 H - A,?,_.; - - 4 :A. : A ,‘ . L
| - -120=
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Pl P

L. a0 | :
HE A Co f : i : e I ! ; : . H Pl . i
T 42emax-0.5, 240ma/he. | 4-2-max-0.5, 240mm/hr.
4—CG 4—D
Fig. 4. Mechanograms of the rat isolated bladder when perfused with 60 or 120 mcg/ml of antibiotic in Krebs’ solution.
Addition of 60 or 120 mcg/ml of ABPC (4-A), GEZ(4-B), KM(4-C) and OLM (4-D) to Krebs’

solution offers no changes on mechanograms.
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Fig. 5. Movement of ABPC (5-A), GEZ (5-B), KM (5-G) or OLM (5-D) from perfusate (60 mcg/ml of any

antibiotic, at constant flow of 10 ml/min) to 0.7 ml of PBS in the isolated bladder.
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Fig. 6. Movement of ABPC (6-A), CEZ (6-B), KM (6-C) or OLM (6-D) from 0.7 ml of any antibiotic in
PBS in the isolated bladder to perfusate (Krebs’ solution alone, at constant flow of 10 mljmin).
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C mechanogram 32K & U T B9BIETH &g
5. L LZ2OBIZ—EL LDIBI12EREK E 22
o B COMBRIBIZR U TH B (D IKER
FEMEE). Krebs DR Y iz TC-Medium 199 2% 5
95 & BMEERL T BB OIRME, tonus
DETE & ST/hE L GEER) wizh 300w T
BNETs B 034045 3T 5 5 BUTEEIUREOIRD
EREMPRELZVIEYD, 1EE305T 513D
WANGEL, 35 EEOERE & ickEiKigm &
tonus ZHKG A (BEEH). €€ v b ODERERER
TEELDT v POBERTALNZHEERIZEL A
N9, 3EEICHIz - T tonus OIET & BEMUEDHE
Gepsio-s <.

o TC-Medium 199 2Xx % 5 » hEEDLD tonus
Bl EHEEEDOZE(L, Krebs Jlic X 2 210 OEE
OfEF% Fig. 3 WRY. Fabb Krebs JH (EH
K) 18, TC-Medium 199 (Fm M) itz
T3, 3 51T Krebs JET 1 RfEEREL TR 5 B
btz » CTEl$R U 72 mechanogram % Wi R U
THh 5.
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1. HiEYED mechanogram [CR(FTEEDR

ABPC (Fig.4—A), GEZ (Fig.4 —B), KM (Fig.
4—C) BLPOLM (Fig.4 —D) % Krebs #ic 60
meg/ml OGN CH#HR U -D->mechanography
BHiFT T 5 &, 60 meg/ml OEFEN TIENThOHE
DEBMEHE2RITI TN EVHL P TH 5.
neuromuscular junction % block § % i vbhbiL T
% KM %120 meg/ml {TIER L T § 2{Lid7sw. Fig.
4 A~D%RBEUT 4~ 6 A FCI2ERI totus
DIETFRRL, ZOHFES totus DEE % &712903,
Zh & AR totus DIET & BIRICR A ICEEIR
WORMMZHL TV AD, Chid&ERTA L IcH
BOFETHA. i OLM 60 meg/ml %hiziiz
TC-Medium 199 23 2 & BiaROHEEE & B
MHIEL, e OLM o Krebs JRicfRA 5% &
—Hf S INHEDER T A VSEBIIER R % (Fig. 4
—D).
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KM (7-C) or OLM (7-D) in the outward and

inward direction through the urinary bladder wall drawn on the same dimension.

ABPC, CEZ, KM X" OLM OEHE» 6B
MER~OBFTOEBE 2 HRT 5 &, Fig. 5—A~5—
D, Fig. 7—A~7—D QT E LK%, T/ixbbl5
R, 3EHE, 6RRIBOBEMNAEBENAEKPRERE
12, B ABPC 1.03 mcg/ml, 0.85mcg/ml, 2.53
mcg/ml, CEZ 1.08 mcg/ml, 1.64 mcg/ml, 1.65mcg/
ml, KM 2.34 mcg/ml, 2.30 mcg/ml, 4.46 mcg/ml,

OLM 1.00 meg/m (HIERA) BT, 1.00 meg/ml Lf
F, 2.51meg/ml CH -1z,

2. PEMEOBERNA OB

ABPC, CEZ, KM 35X 78 OLM DEEREPI L 6 i
R~ OBFORME2 RT3 & Fig. 6—A~6—D,
Fig. 7—A~7—D Or&iT/izs. T/2bbY4{40
meg/ml OMEE TH - BN EEKFRE L, 1R
R, 2 W, 4BR#EY ABPC 34.4mcg/ml, 29.7
mcg/ml, 24.1 meg/ml, CEZ 35.1 mcg/ml, 33.2 mcg/
ml, 29.2 mcg/ml, KM 41.8mcg/ml, 39.1 mecg/ml,
37.6 mcg/ml, OLM 36.7 mcg/ml, 34.8 meg/ml, 31.3

meg/ml &g -7z,
% ES

EFLE O BEDED WILERIC DU T TERER LY
b, HAIVIEEENEY »ORENED LN,
TTICRIEN/S3 S 1, 25WHEINTWS. B
HONRELs->T2YWHES, LN BEEPS 72D
ﬂT:7J(G,IO~12,16,19), Nas,8,9,11,12,18) Ko (Cal®), P,
PO®, TR —4E9, RED, RENAODHLLT,
FEPRAY 7z A B h> 5, nitrofurantoin®, tetracyclinel®,
kanamycin!? 7z X DOFLEHI]e thiotepa?:1®, daunomy-
cin'®, adriamycin?429, bleomycin2®, fluorouraicl?8,29,
Futrafur?®, mitomycin C23,29 7¢ ¥ OFEAI LD -
e T s,

DUDNIMREREICE - T, B b DEHIOK
NDEE E 72 - T 27200, Bhg T 2 fuEHio
BERENIEARED A S, BERL, WAL 28/
AV BEINZL I >TEIHLTHS. Tl
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iC,  defunctionalized bladder MRRYLDTFTHT, e
WOBREOREED» S, ZBHICES INTZHER
DEERER~OBEAFT &0 5 B OSEHHBIESHE 72
>T&i.

bhvbhid, o OMEZELDY BT, 3L TE
1o KHNE, BREPRCEASNTHIRNININE S
NT & adriamycin T MANCIZBEHE I L2003,
Rerds & OFBHM A 5 ICAEBE 3 h, adriamycin
RPN SN B L & ALz, Eghg,
B2k U R 2B 6@ LIcS » M T, 281
RS SNITHEFOBERANRT 2HE L, BEE
$H-TH KM, DKB, GM, ABPC, SBPC, CEZ,
RFP 35 OF NA @2 3BHL TL 595, CET ¥
L OLM (37 DOFEME% BEMENICZED 52 &3 T
Ehholc 2 LTS, BEIREE 4y L T ORI OBFT
W, BT in vivo TUMH DS ORI & 5 H
TOHMRBINT ST Dl LAHFEHEILRST
HTH, BERN LU COBTIR, FEmEDOBEEAS
~OD BITHRERE, HEMEO AN DO HEEOH
¥, REFUOREEO®R Y, MAEED Y L EH
BELIOIONS OEREE, FHBER0TTE,
TEMEOBEMN TOREN, BHEEOREN 2
LOEH L E2FXIHERFOANY L AITEM B3
Th .

RO T, FiEMEOEREZN L TOB
FRENT, B 5 OWEE & BER 28 L T O HEH
BEICZEDI B 2 D E 2 o, |ETHIEBENARN~OB
THRERBIT ED H D00 E5h M5 BT, in
vitro "CREBEDOPEERITH 2B U Iz

BEREOFERER M 2 IRE S 2 Bk Lo 7 5
AR TH B, ChOREBR2ERTCHEICREET
ATEN DT, BRSO SREEE FIH
U, BEBED mechanography %HECU Tz #WKE U
T Krebs IR EH 3 % & BEPED mechanography (X
Bizd & HI2BEIZ—ETH 5. UL, AREER
@ TC-Medium 199 (Difco) 2{EHT2E v bOD
R EEEERRIZ, tonus DMET L, HEMUHEDI/NXAL
705, OWTHIC tonus 3 REL, INEEL AR
5. cihvs bR FE LIEFAE, fgE, HEME
EFATEL. COMBHEIICIBEERCSET v b
DOWEHEEN % Krebs I THEWT 5 & IEEMHICERT
A, FRENE Y FOBEETIZ, CORERIIL,
EERE DS L, BRCERENESA LN L
TULE 5. Krebs RO BB MO SEAEEMER
HZ5BEEPBET AL Tk, TC-
Medium 199 ZSSEEFHMKED BRiC 5 »OBE %

57, Z20BEIREOELEREREICERE 2 ST
FTENBEZHICH B DT, BEOPIICIE Krebs I
ZHERUI.. FRBEO EHEBEMN 2 fH U7 Borzelleca
DREDTREREEIT Tyrode W2ALTNS.

D XWCHERT AHAEYED mechanography L5 A
BRI LIz 5 60pgml @ ABPC, CEZ,
KM #%¢ OLM 0MFED B i1 i& 4 { mecha-
nogram ([CZb% BT E3°, & { i€ neuromascular
junction % block 4% v d KM20 % 120 pg/
ml ZETHEELTY, Ok ) HEHBERERITD
VO REEAINT & RHl-Tz

Fig. 7 w94 el ABPC, CEZ, KM LI
OLM W3 Hizdsy~T § BN X b B~ D%
O, BERRL Y BRRE~OBITL D 1350
CRENT & 2T, L BRI 5 BB~ D
#11Cl3 ABPC>CEZ==0LM>KM O Ch -1z
D3, BUTBEYES > & BN~ D47 CTid KM > ABPC
=CEZ=0OLM OHEm»H-1z2.

—fCHEE 2N U T OEROBITIE, MEEE
f£9 % aqueous pores 2 % JLR ¥ 12 IR E LkO5y
BPRBL D2 It { BAfakEic k » passive transport
HIETH 5. Borzelleca DFFED isolated bladder
specimen (T )k AFEEC, BBEMOIILIVEE 3 passive
transport {TL % { DEMIAMIN TS, 272, BB
BE2HUT WL, b W0 2 5A0 BT
T, Wo»RBTEECENR SN B C & dEH OB
TR LT, BRECMOEEN S HEVEET S C
LB INAY, ChIRERFHOUELIHE-
THEBREHInANsHETHA 5. iz, B>
5 BN A~DOBATC, OB RBOE L EMDH B
C&h, EHOBTICE L CHEREN, MREKRE:
EDOBRMPERHAERMDEAM BRI EVR S o175
PRLUTWACZ EPURBHBINEC ETH 5.

¥ B3

7 v MEROWEEEA T ABPC, CEZ, KM 5k I°
OLM DEEPEEERSITH: 2iEd L1z,

1) BEREVIB RO BB)UAERE % mechanography &
UTERL, T - TEBRIOBM ERMIBOIE
IR OHIE OB E U To. Krebs W CHENT 5
ERiT T v MEEBEZ 12 BRR LichTz o T IER 2
mechanogram #%7R9%S, TCG-Medium 199 (Difco)
WEFT A & mechanogram TZE (% & 723, 60
mcg/ml 2 ABPC, CEZ, OLM, 60 mcg/ml F1zik
120 meg/ml € KM % Krebs #8128 1L T $ mecha-
nogram ZALE ZTc 3Tz,
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- 2) ABPC, CEZ, KM %7213 OLM % 60'mcg/ml
CaHET5 Krebs INCHERTHE S, 1.5, 3, 617
B8 DB AT AR/ S 1, ABPC 1.03,
0.85, 2.53 mcg/ml, CEZ 1.08, 1.64, 1.65mcg/ml,
KM 2.34, 2.30, 4.46 mcg/ml, OLM 1.00 ZJF, 1.00
LIF, 2.51 meg/ml Cdh -1z,

3) ABPC, CEZ, KM %713 OLM % 40 mcg/ml

T AT AIEK 0.66 cc 22 DREITET 3
BERE% Krebs T MM 2 &%, 1, 2, 4KED
SEERELY, ABPG 344, 29.7, 24.1 mcg/ml, CEZ
35.1, 33.2, 29.2 mcg/ml, KM 41.8, 39.1, 37.6 mcg/
ml, OLM 36.7, 34.8, 31.3 mcg/ml 7557z,

4) ABPC, CEZ; KM #5178 OLM DW§h 3
BERERS & b BERESNAN DT DTG HS, HOSHADBFT
b s hitkxl, ABPC<CEZ =OLM>KM
DIETH > 1z, B & BMPI~OBmz KM>
ABPC=CEZ=-OLM OEFlICH 53, Wihice X
ZOREBDLTLTH -z

X [

1) Borzelleca, J. F.: Studies on the mechanisms
of drug movement from the isolated urinary
bladder. J. Pharmacol. exp. Ther., 148: 111~
116, -1965.

2) Cole, D. R. et al.v Absorption and activity
studies on intraluminal thio-tepa in the dog’s
bladder. - J. Urol., 94: 556 ~ 558, 1965.

3) Conklin, J. D. et al.: Studies on the movement
of nitrofurantoin across the dog urinary bladder.

- Invest. Urol.; 5: 244~248, 1967.

4) Fellows, J.: Permeability of normal and discased
~human bladder epithelium. Proc. roy. Soc.
Med., 65: 299~ 300, 1972.

5) Fellows, G. J. et al.: The permeability of
mammalian urinary bladder epithelium. Rev.
europ. Ftudes clin. et biol., 16: 303~310,
1971.

6) Fellows, G. J. et al.: The permeability of human
bladder epithelium to water and sodium.
Invest. Urol., 9: 339~344, 1972.

7) Fulker, M. J. et al.: Proliferation and utrast-
ructure of papillary transitional cell carcinoma
of the human bladder. Cancer, 27: 71 ~82,

11971,

8) Hatrim, A. A. et al.: Fluxes of Na*and Cl- in
the dog wurinary bladder. Invest. Urol., 2:

348~354, 1965.

9) Hlad, C. J. et al.: Transfer of electrolytes across
the urinary bladder in the dog. Amer. J.
Physiol., 184: 406~411, 1956.

10) Hicks, R. M.: The permeability of rat iransi-
tional epithelium: the relationship between st-
ructure and function. -Br.J. Derm., 81: 23~ 30,
1969.

11) Maluf, N. S. R.: Absorption of water, urea
and electrolytes through the human bladder.
J. Urol., 69: 396~404, 1953.

12) Maluf, N. S. R.: Further studies on absorption
through the human bladder. J. Urol., 73:
830~835, 1955.

13) Milroy, E. J. G. et al.: The bladder lymphatics:
A study of drug transport. Scientific exhibit
at the 68th annual meeting of AUA, 1973.

14) Pavone-Macaluso, M.
drugs from the bladder and intravesical chemo-
therapy. Urol. Res., 4: 1~3, 1976.

15) Pavone-Macaluso, M. et al.: Permeability of

et al.: Absorption of

the bladder mucosa to thio-tepa, adriamycin,
and daunomycin in men and rabbits. Urol.
Res., 4: 9~13, 1976.

16) Rapoport, A. et al.: Movement of electrolytes

Nt

across the wall of the urinary bladder in dogs.
Amer. J. Physiol., 198: 191~194, 1960.

17) Schoenrock, G. et al.: Absorption of kanamycin
from urinary bladder of the dog: A Kinetic
study. Surg. Forum: 556~558, 1973.

18) Strohmenger, P. et al.: Resorption radioaktiv

=

markierter Substanzen aus Harnblase und iso-
lierter Dunndarmschlinger. Urol. int., 21: 538
~548, 1966.

19) Turnbull, G. J. et al.: Permeability of the
urinary bladder of the rabbit. Rev. europ.
Etudes clin. et biol., 17: 745~749, 1972.

20) Weinstein, L.: Antimicrobial agents. Strepto-
mycin, gentamicin, and other aminoglycosides.
The pharmacological basis of therapeutics.
ed. by Goodman and Gilman, 5 ed., 1167~
1182, Macmillan publishing Co., Inc., New
York, 1975.

21) Wesson, L. G.: Permeability to carbon dioxide

~—

of the urinary bladder of the dog. Amer. J.
Physiol:, 183: 391~394, 1955.

22) /NEVET] « 135> BEEEE ICSd 5 Carboquone



W« @2 © BLAEH - BHEET 1197

OB ARER. W RAC B, 22: 761 ~
766, 1976.
23) INNFHE - BRI 2 RESH~ 1 <A
v Ok OF B ST P OBSBEIREA
gk (1) ~ (IV). BRSEk, 60: 717 ~ 755,
1969.
FRIBHEIRED © BEDUERS TN 9 % Adriamycin (DfE
PEEEPNEEARE. 201, F&UTHERERBREOR
2f. HWIRLEE, 68: 934~944, 1977.
LIEER  EFIOBRERA~OBTIEPAT S
e, 1. TEEREERT o M ASERERO
I 7s & O BEREN AT Ak A REICDL
T. WIRSEE, 24: 807~818, 1978.

24

~

26

Nutl

27) FLER < 3 | FEAIOFEBIEP~DOBITICH
AT AT, HE D EEHERT » MiEEIhI
KM, ABPC, CEZ % X ¥ OLM DOE#fiCHIT %
BEREPY AR ALK B TV, IREE,
24: 1031~1035, 1978.

28) ZEEE < 130> BEBRECES T A RASE. B3 W
PR ORI, B #H B K,
84: 613~630, 1975.

29) skH—R : FUERFIORRBEMROKI B 3 % BF 58
— BRI AR DEEM—E 1 5-FU, MMC,
BLM, ADM OB, R HE, 25:
481~487, 1979,

(19794E 5 H20H%A)



