VOL. 23 NO. 2 CHEMOTHERAPY

685

JRI R GLE1Z 3313 % Carbenicillin indanyl sodium O

HAR— - KFHBE - mR ® - HlEE
LU BHK 0 IR 25 B

(EfE - RRARR BB

Carbenicillin indanyl sodium (},F, I-CBPC) i3,
carbenicillin () F, CBPC) wa-» 1 AEvEEDAL v &
=N=ATAT, EAREBEOBRINEN XL, BIREM
KamEhT CBPC t/ih, RbeHBECHish
50,

WHEL e v & — 3, KBSR Iy e v
ke L TRPIBE S h B,

KROHEA=2 t ik, CBPC riziE&L<, 7
SABHRE R IV T AR EECRENERTS, 77
LEMEE LTz, CBPC X o ifHBEHN KRS WL
EhTwas?d,

I-CBPC o # Fig. 1 wx 3,

Fig. 1 Strucutral formula of carbenicillin indanyl

sodium
s
/ \ /CHS
CH +CO +NH + CH——CH C
| ||
co c N CH + COONa
o o

o0

Kbhix, o [-CBPC izowT, REKGEBE
HHOME L REE T s L, I-CBPC# 5%
DHEBHBEXREL, EBRORN 2T L 2bic, 2
HREERERECAALRSEL, TORBERIILL
OTC, PFRTHRET %,

(1) # & N

(2) RESSRYUEBERY DR LARIBET2RIC OV
T, I-CBPC o B/MEHHIEEE MIC) ZJIE Lic,

R B, BACEREESERERIC X » o, R
% Fig. 2 \TiR3,

1EEOSHEARL, 100 pg/ml: 21# (29.2%), 200
pg/ml : 17# (23.6%) &, 100~200 pg/ml fHEIZ € —
I ot, 100~200 pg/ml *-CoREEIT 60%,
200 pg/ml % Ti283.4% THh - 1o

(b) R, RESERYUERE IR DR LRI 67

Fig. 2 Distribution of susceptibility of clinically
isolated Pseudomonas aeruginosa to carbe-
nicillin indanyl sodium (72 strains)
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¥z % CBPC o MIC % Fig.3 /R,

25~50 pg/mlic ¥~ 2 HFLTWAR, RDL kb,
RRBLEVAHEER LTV 5B, 100 pg/ml % TOREE
13:83.7%, 200 pg/ml % CTl390% TH 5,

(c) EFROBMBE D> b, 40%kix CBPC & I-CBPC
DEEZDOWT, ZTOHRENLZFE LD T, WEDOHR
B OEBIC oW THE Lz (Fig.4),

Fig.4 Relationship of susceptibility between car-
benicillin and carbenicillin indanyl sodium

(Pseudomonas aeruginosa; 40 strains)
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Carbenicillin in the serum (ug./ml)

Levels of carbenicillin in the serum after
oral administration of 500 mg of carbenici-

1lin indanyl sodium

h
\ 1/2 1 2 4 6
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K. S. 0.9 1.4 2.6 5.4 2.6
H. S. 0.7 1.2 3.2 1.5 1.4
Fig.6 Levels of carbenicillin in the patients with

Carbenicillin in the serum (ug/ml)

moderately impaired renal function, after
oral administration of 500 mg of carbenici-

1lin indanyl sodium
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M. S. 1.4 1.6 2.3 0.8 0
T. T. 0 2.4 2.5 1.2 0
T. S. 2.7 4.5 3.0 1.8 1.0
O. N, 0 3.7 5.0 1.6 0
Mean 1.0 3.0 3.2 1.4 0.2
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#®EMS) T, BEEXIEIBEOLCD), BE5
®2KHEBIIC3. 2 ugml O~ 2B Y, 6RHMEIE
WTh 1.4 pg/ml &, FIRDEFEFD ERL DWOEE
AL,

(b) Rt

iR AL, I-CBPC500mg #5 Lt xR
RS, RELOBZRLIHDD, 2 DiXboEnkE
WS, 80~860 pg/ml iz L, 6FME % TORMPHEH
81338~199mg, JRAVEINET?. 5~39.8% (CBPC & L
9.7~52.1%) T - 7= (Fig. 7, Table 1), 735, 5T
FEZMABEREOSBAICE L,

Table 1  Urinary concentration (¢#g/ml) and ex-
cretion (mg) of carbenicillin, urine vol-
ume (ml) and recovery rate (%) in the
healthy 4 males after administration of

500 mg of carbenicillin indanyl sodium

Case | 0~2h | 2~4h | 4~6h

M.S. 80 108 102

Urinary T.T. | 800 | 80 | 560
concentration TS _
(pg/ml) .S. 220 420 250
O.N. | 480 380 120

M.S. 145 140 110

Urine T.T. 40 70 40
volume (ml) T.S. 200 250 200

O.N. | 106 82 100

MS. | 16| 151 110
Urinary T.T. | 32.0| 60.2| 22.4
excretion (mg) | 5 | 440/ 105.0| 50.0

O.N. 50.9 3.2 12.0

M.S. 7.5

Recovery rate T.T. 22.9
% T.S. 39.8
O.N. 18.9

. Fig.7 Urinary excretion of carbenicillin in the
healthy adults after oral administration of
500 mg of carbenicillin indanyl sodium.
Cumulative expression of the quantity in
the urine voided 0~2, 2~4 and 4~ 6h after

administration.
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LicbDuER, FFAOHEITL-Th, RFR - BEE

FERDUWER RICWD, HWELLDLEHE L, +

DR Table 2 2R3, (

ORI B ABEE, MEEERA, Bk
Ko RABEMEMI0,/Fhbd, EGHEERL T,
RMEE#ECTREE (>105/ml) #RH LTV 7,
BREERE L, HRE, SBREBHE1S -1, A

k28 /HBELETE, 1EM#BIIZS5~10/F
ERFTROBE LR, RMEER LB L, 0

CBAK OB L RHRT Cuve s, BREBE 1 BB R
BRI 1 ~3/FEHEL T\, BOREE
(<103ml) #BHE LD T, KELEHMBEE L2,
P, RERO0~2 /FaifsfL, RMESE IR
P, HEERIEBEL, MK, HEBcEELrHD
T, BRHEHAEL .

Gl 2 MW ERISALAMNE, BuREN s, B
HIZBR o #itk, 413K T, nalidixic acid, ABPC,
DOTC, cephalexin &% # 5.1 ¢ FBBEZ LT
| 2% RS CRBEE 2 RE Lic, AF%x 28/
AR Uk, 1 EMEO R mER15, Fiomd,
C2EMBIIE 2 ~3  F 2o,
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RAPBEMERIAFERCHEE LR D, TOEK2 »
BH2 g/ BeThRloRELfT, Rbam®En2
~3/Fitich, BeHERALRLWDOT, BEY
hikLick b, BURPHLRSSH FLino,
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SEGI 5 2 W c ERGFIR BRI R A, B HERERE
Ke BERCERETOHERED >0 RIFRVHEL
W ET, ARl 2 8/ BHEY L, &4 18T

HEFEROMERZ R L Rig, - h, REFRTIRYHA
MmBR1~2/ FrEHCHE L, FEFSEFHZFH
Di-HEHEAR L RE L CRBEZE Lics, B
FRE AL DT, BEFIEEZELRFTROHELH LD
Tuwis\ve BRI EHE LT,

EEG 6,7 XAV AR IEKEM #IcCBPC x5 L, *
DHEAKIEZ 4 8/ HEELIEANTH 2, FEH 614K
FBEMcRAEERC CREREY 5 AR EEY
B L Twich’, RFRG S LORTHRIC SRR
HMIBHETH > Tco RATAROHFEL R LD Ted,
R EHE Lo

EEGI 7 13, RMEEERIBEN 2 OBRETH - 1228,
MR FEHE LTk, AFBEEC TV S ARBEN
BELEDR, BERTERIAEXHEE L, Wbk )
BREHE L, REAFHOMBIT, F» ARBH
BEERZ L CHOMRIFRT 20T, £HHEHET
ZOCIIMER DB LB S,

fEBI 81X, BEMCEESS o 7o, TR R M &
TTLIERTH 5, itk gentamicin 80 mg,/H #14H
M5 L, I-CBPC 2g/H&EHYI#aic, KA
BEHIZA H» S EHALHER L, FO gentamicin %
BELICE AWM LT, BB EHAE L,

% B
FER 3ICEWT, Bid, TROD 1B T

vy ®m

Ik Lic, Mo fEFITIE, HAEBREREY B isdro fohd
A% (188500 mg) DOFIMMNEDAXWIcH, HFDOHR
FTHWI ExReHBEFR LI, £/ Table 2,3 DX 51T,

Table 3 Laboratory findings

RBC(x10%) Hb WBC Platelets Eosino. S-GOT S-GPT Al-P
No.

bef. | aft. | bef. | aft. | bef. | aft. | bef. | aft. | bef. | aft. | bef. | aft. | bef. | aft. | bef. | aft.
1| 497 15.7 6700 17.8 2 56| 21| 42| 12| 47| 38
2 473 448 14.7/ 13.6/ 9900, 4100 13.2 13.5/ O 8 32 32 19 31 43 | 43
3 419 12.6 4600 20.6 15 10
4 482 13.2 5800 17.4 35 20 34 13 30| 27
6 384 11. 8 6400 11.8 1 46 24 63
7 365 406, 10.9, 12.8 9900 5900/ 19.8 33.7] 5 78 61 51
8 406/ 314/ 11.5/ 9.2 9700, 8100, 38.0| 28.9] 2 4 63 28 37 32
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275 W BEIMRA Licic b b3, 26 & & M #&
#, GOT, GPT, 7 v# V7 27 7 & —¥, KRLFIC
BEEZRDIL- 1,

vy # ES

CBPC 2 igHisl, ZTHT &I X % REBERYUEICI,
{b3EEE#] & L Cgentamicin 7¢ &0 aminoglycoside &
FHIE & BT, BIEAADRVWEVWS ETLLAVDHh
%o L2 L CBPC ZHEIC Lo THMI N B IdIT,
ROWESNATETH DD, £BERE, BRIICH:
9 CBPC % ¥, HET5Z L, HBROERMe, &
BRI LCh, B X BFEL EANTLWIROE
BTHDHIENE N,

CBPC DHFHARTH HAKIZ, HRICEE TRORE
AHBEETH O, BgkikaMEht CBPC &7ch,
BUVWRABENBOhAREAR DD,

RIEEIC B\ i, CBPC o MIC 434 b, 200 ug/ml
+ TICROYNBTE L TWAHD, SEOEbh DT
3, BEIRACERE 500mg HE LichED 4~ 6K
R R ARPEEE AL 200 pug/ml 22 TV 5 b DI 4 Fld 2
BITH o 12e (o TRAME% 200 pg/miPl EITERET
Do, BFO 1 ERSREY X VERTIBREND
HEEXD,

AFIO FHBIE, AR BV TORBET X 5 IRERRRGY
FEREOEMELTH Y, E£LHTY, TayLorY 3
LTV A L SIS, BCERMLE, 7w Liz CBPC
BEHOEIEREN L BRCARIZRIELTWD EE
2%, BRI TL, MNREE 5 EMAP, RBIFMAS
M gk A il L LIk X, RIMEEYR 2 6, FE
RS 5 AEMEE 2 HICIERRERS LOBRTHOHR
HxwbBs oL, FOAMEXRD T D,

IR D72, CBPC##5 LBl b,
HBOBEIT L - T, BOKITHBEHNTH 2 T suppre-
sive drug OEKRTAFIEHETHZ &b, KFOHEM
BHD 12D bTHAHS EE 2D BHEHMERER
JUE DAL B E b & DRI, BRMTL270D
W LWEZRH D, I ECRBENEFETSHA,
BICEDEK L RS THBERD D, TOLILBKRT
AFIZFERAL, WhEIOFIELBDILLBLE S,

RIPECOWTIE, MBSEERIANS, 7Lrv¥—,
FERSRERTSE, BHRERENBERIND EIHTHDH

Bbh o T, HESERBEM LW -DBEL Ik
L7-fEM 3 BT, GOT, GOP, 7 bV 742
774~—+%, BUN, 7 L7 F = VSDREYZDT, T
TIFBRERIEE b R Thicy,

V) # ]
CBPCoOFEHMKT, BBEECN LTER-HE IR

4 I-CBPC it oW TR OB R 187,

@ RESERE R A8 L @RET2HIC oL
T I-CBPC D #1712 100~200 pg/mliz £ KD #53
Y% HDBHE—~ I EHF LT\,

® BERA 44 I-CBPC % 500mg {5 L%
MMM, #EHK1~2KBMBICE—-2250,
4.5~5.0 pg/mlThH o 120 RFAREEFIL100~800 pg/mlic
Ell, B5%6RHEHE T TORMPEINEIL7.5~39.8
9% (CBPC & LT 9.7~52.1%) TH - 7z,

® BEBHERSEE 22 I-CBPC % 500mg #
SlicheomArEEX, 2~ 4MHEIIC 3.2~ 5,4‘ug/
ml DE—2%5H0, 6RHMEB T 1.4~2,6 pg/ml
TH o7

@ HkBMIREBBAERE 5 RICAR YR E Lok
B, B, BER3H, EHLHITH- 2, WHRESE
ADFEMTIIER 16, W2 Tho 7o,

z £ X M
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CARBENICILLIN INDANYL SODIUM ;
THERAPY OF URINARY TRACT INFECTION

SHINICHI Mi1vAMoTO, KATSUYUKI MITOBE,
AKIRA NisHIO and TATSuUO AovaMa
Department of Urology, Sapporo Medical College
(Director: Prof. Y. Kumamoro)

Carbenicillin, a semi-synthetic penicillin, has a wide spectrum of activity against.gram-negative and
gram-positive bacteria.

The current formulation of carbenicillin can not be given by the oral route because it is rapidly inactivated by
gastric acid.

Recently, an indanyl ester of carbenicillin has been made available which is well absorbed when given by
the oral route and essentially the same activity as carbenicillin.

This ester is metabolized into carbenicillin upon absorption into the blood stream and is excreted into the
urinary tract as carbenicillin.

Antibacterial activity, concentration in blood and urinary excretion were studied with this drug, and carried
out follows;

1) The Minimal Inhibitory Concentration (MIC) values obtained with carbenicillin indanyl sodium against
Pseudomonas clinical isolates distributes between 12.5 and 800 pg/ml, peaked at 100 zg/ml.

Comparing with that of carbenicillin, the MIC of carbenicillin indanyl sodium showed to be lower sensitive
against Pseudomonas clinical isolates.

2) In the healthy adults, serum levels exceed 2¢g/ml in 3 of 4 cases 1 hour after oral administration of 500 mg
of carbenicillin indanyl sodium and in all cases 2 hours after administration. The maximal serum concentr-
ation is seen at 1 hour in 1 subject, and at 2 hours in the other 3, and obtains an average of 3.6 ug/ml, varying
between 2.3 and 5.0 pg/ml.

When administrated to the 2 patients with moderately impaired renal function, the maximal serum concen-
tration is seen at 2 hours in 1 subject and at 4 hours in the other one, and average is 3.5ug/ml, varying between
3.2to 5.4pg/ml

3) The urinary excretion during the 6 hours following the oral administration of 500 mg of carbenicillin
indanyl sodium in the healthy adults varies from subject to subject, and lies between 38 and 199 mg, averaging
111mg.

Following the oral administration of 500 mg of carbenicillin indanyl sodium, the average urinary levels were
400pg/ml in the 0 to 2 hour specimen, 422/:g/ml between 2 and 4 hours and 158 #g/ml between 4 and 6 hours.

Carbenicillin indanyl sodium was admimistrated orally in doses of 2 to 4 g daily to 8 patients with chronic
urinary tract infection. The infections were caused by Pseudomonas(2) and no-identified gram-negative
bacteria(5), except 1, which case was negative in urine culture.

Total dose administrated ranged between 16 and 143 g.

The initial bacteria eliminated during therapy in 4 of the 7 patients, in 4 patients of 5 symptomatic patients
resolution of symptoms occurred.

There was only one of side effects during therapy in- the 8 patients in this study. In that case, gastrointestinal
distress (nausea, vomiting and diarrhea) occurred and required termination of therapy. No hematologic abnor-
malities were noted.

Thus, this new oral compound, carbenicillin indanyl sodium promises to be of great value in the treatment of
out-patients, or in cases where chronic infections necessiates long-term treatment, or as a continuatin of a
course of treatment initiated by the parenteral route.



