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Carbenicillin indanyl sodium 1ZB84 % i45¢

HTEY - BRE—K - BHZE - K W
HRKFEREH R PIR

¥ A b o2&

Carbenicillin indanyl sodium (LLF, I-CBPC & B
3) & CBPC o a-» /L vE o indanyl ester TH b,
XKE7 74 ¥~ THEI L, BUETHEREER BE
Thy, BAREC I I BRREABEERIKCT ST
CBPC % i, CBPC r LCTHEHIERIET S, —
75, B Ehi: S-indanol X FHERE T, A/KLILT
Pt S h 5o ToME LM BoRRE Fig.1 0k
BHTHDY, FEIRFHHOSVWHRECEL, &
SEMBET X 5 IREBBRPECHEERL LT, FRE
ETHVI ZREBSVWTHEYETELEELLR %,

Fig. 1 Structure of carbenicillin indanyl sodium and

its transformation

I-CBPC
. S /CH3
@-,LHLOI\HE( ECH'( +1:0
C=0 N N -
¢ g COONa
CBPC
CH-CONH S\¢CHz
< >1 _Im;
COOH d N COONa
+
HO Q _- conjugated
form
5—indanol

3tz I-CBPC »BEHET s\ T,
esterase I X - Tk x 513, CBPC L 7 2k
CEBHL, 2, 30BFET, BRERYF-OT
ThbronwTidRT %,

non specific

Hikix SV K
1. RRZHH#E
BRI HERR BB 108k, KBE 7K, 2v7 v 2 5 4
¥, BT FUIRE 48k E 209 PRRDETSSHR IZ 2 W T
I-CBPC ¢ CBPC mfiH I3 % B2t RE 4 ¥

HBRELEAEDIC X D T Lic, TOREEISE Tablel o
EEBH T, BECHT2EHEROBZEMETIZIZFA—T
BHote

Table 1  Sensitivities of clinical isolates to CBPC &
1I-CBPC
No. of strains
MIC Pseudo. E. coli Kleb, S. aureus
(pg/ml)
A B| A B | A B A B
>800 1 1
800 1 1
400 1 |1
200 2 3
100 3 13 2
50 10 3 1
25 4 1
12.5
6.3 2 2 2
3.1 5 4
1.6 1
0.8 1 1
0.4 2% 2%
Total | 19 19 7 7 4 4 5 5

* Including 209 P A : CBPC

B : I-CBPC

2. BWRBRENEE

RRIME NCTC 10490 2 REBE L L, 743V 1K
BEREY 1% 5 X 5HIERCZ, HE» v 7T
X DTV, ERERIT CBPC % pH 7.0 BSEREEIKIC
THRLUUER L, A—HRELHER PCI219 Ky
BWahy 7TESLOBMmMY v HERES 8tk2 VWS E
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Table 2 Comparison of serum levels in bioassays

using different test organisms

Table 4 Urinary recovery of CBPC following 1 g of
I-CBPC administration at fasting time

(pg/ml) (%)
Samples | P.aerug. B.subtilis  S.hemolyticus Volunteer
0~2hr 2~4 4~6 0~6
No. 10490 PCI 219 S8 No.

1 3.3 1.7 1.6 1 14.4 9.0 3.6 27.0

2 2.2 1.4 1.6 2 7.8 6.5 2.8 17.1

3 4.6 1.8 1.9 3 16.7 8.6 2.3 27.6

4 4.6 1.8 4 27.7 12.9 2.8 43.4

5 11.1 5.1 3.2 19.4

BHECTHE LI 2 A, Table2 0 X 5B+ B

WL EDEIIMO 2EX AV LEOEIVEEELR Mean 15.5 8.4 2.9 26.9*

L7chd, HERZEOHMANL D EIBETH- 7,

3. MmAEE - Rebdkit

I-CBPC 1g % #EERA 5 &ICEHARIEERICK 150
ml & & HITAHIRE Ldic & & o ifif CBPC A % jlk
DFEIT L D FE Lico L Dkigtix Table 3 D & %9 T,
S5PIDFHPETHD L, €~V EIZ 1EHKICHY, 6.3
reml R Uiz, TDIWDORPBHES 2, 4, 6 BlE
WWHREL, 6RME TOHRLHES Lz, Table4 @
ERD, EHETHRD LHEE S I-CBPC 1git LT
26.9%&7c b, Zhi I-CBPC i % 1% CBPC
BT E, 35.2% & 7007,

EAOERRE N RABE L Table 5 [R$, ¥
BIEIZ 0 ~ 2 BEEIRC 1728 pg/ml, 2 ~ 4 BERER T 1146
pglml, 4 ~ 6 BERIR T 342 pg/ml 2R Lz,

Table 3  Serum levels of CBPC following 1 g of
I-CBPC administration at fasting time
(pg/ml)
Volunteer
30min 1hr 1.5 2 4 6
No.

1 4.3 5.3 4.8 53 1.6 ud
2 1.9 23 20 33 21 ud
3 10.0 7.7 59 4.0 ud. ud
4 5.8 10.0 80 86 20 ud
5 4.2 6.1 3.3 6.3 ud wud
Mean 5.2 6.3 48 55 1.1 ud.

u.d. : undetectable

* 26.99% corresponds to 35.29% of CBPC activity.

Table 5 Urinary levels of CBPC following 1 g of
I-CBPC administration at fasting time

(pg/ml)

Volunteer

0~2hr 2~4 4~6
No.

1 1900 1450 400
2 390 210 270
3 1150 920 350
4 3500 2150 370
5 1700 . 1000 320
Mean 1728 1146 342

BEWC1IH?2 8, S4 I CCI4EMBERERE Licx W,
2URBHBTERL, TO—HICOWTEERNELYF-
& 2 DAY Table 6 /R4, RAOBEIIREICD X
% 100~750 pg/ml IZ 3T L, RABERIIHE S h
7= I-CBPC iz L T7.5~45.6% DRI 476 Lz,

4. BEHPBE

2ED Ty MI2WT, RIEEICH= 2~ VEAR,
I-CBPC 200 mg/kg ##ZO#5 L7z & ¥ CBPC ofH
HPBELMAPMES S LICHE L, 20O KRBT
Fig. 2 0L &9 T, BHARBEZmMABED 1,000 fZic
LR LI,

5. EEmABRE

1B 2D T v MZ 200 mg/kg o I-CBPC % #& [#
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Table 6 Urinary levels and recovery in daily collected urine during 2 g of I-CBPC daily administration

Day after

starting of dosing

6 7 10 11 13 14

Urinary

levels ~ (#g/ml) | 420 750 670 570

420 100 370 490 320 200

Urinary

recovery to (%) |29.4 28.1 43.6 45.6
I-CBPC given

31.5 7.5 31.5 32.3 27.2 13.5

Fig. 2 Bile level of CBPC following I-CBPC admi-

nistration in dose of 200 mg/kg to rats

ug ml
10000 -

1000

Level

serum

F‘ru

0 1 2 3 4 5 hr

Fig. 3 Organ level of CBPC after oral administration
of I-CBPC to rats in dose of 200 mg/kg

e
o ml
100+

kidney

Level

serum

{F
3

spleen
lung

F0min 1 2 3hr

Fig. 4 Organ level of CBPC after oral administration
of I-CBPC to mice in dose of 200 mg/kg

e
or /./'/
/ o w—
pe/ml r intestinal
/ contents
1000 /
100 \,

Ievel

intestinal wall

10

1 1 1
30min 1 3hr

B L7 &0 CBPC [BEERME % JIE Lic, Bigkis pH
7.0 BBEEBRICCSBEREREEC A2~ ML, ZOEW
bk E Lic, 2 Fig. 30280 T, 5% 1
REOBEOHE I DRI, &, mELxy, i, M
M DIFHERETH - 1o

F7 1B 3PED ddD 4 B8 v v 2z 200mg/kg D
I-CBPC %#&O#5 L& ¥ CBPC A BEYR
BT LCHIE LcBREHiL Fig. 4 0L 80 ¢, BRAYE
SHREHR 1IBHAOBEOR S DIRMIZE, BB, M, I,
MmiE & 7o oo

F-AgEDO <y 2% Hv, I-CBPC o 2 {5550 &
RARSZfTo L ZOBBABELRE L, RSE
% 400, 800, 1600, 3200 mg/kg & L7z, HBEMEXH
NEHBEEEC oy b L, ERERBTET 2BERD
DR BB O BRI % KD CTERITH IV LEREZE]
¥, SRERCOREL T, FFCOWT O RIS
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Fig. 5 Liver level of CBPC after oral administration
of I-CBPC to mice in 2-fold increasing doses

From left to right
3200,1600, 800 and
400 mg/kg are given.

ne/g
1000

100+ T

Level

30min 1 3hr

Fig. 6 Kidney level of CBPC after oral administra-

tion of I-CBPC to mice

/g
1000

Level

10

30min 1 3hr

Fig. 50t 9T, BERD 2 FOBIMC X WRAIX2
B Loy RT, EHiICHMER 22 Lkl
7t o T BIC oW Fig. 6 WWiRT &5 0T, FEiztr
LABICHBICON THMEBN S HITKE Lo 7o BT
SWTIit Fig. 7 DL &) C,FOHE L AREERSE
BBARBEOHMOES NP It sBAY & & i
Fig.8 [ 3MAME OB X /RTH, 2EHRICLVISIE
BUHACHEmERL, F, Micxbhs XS a#me
DETTHEMITIAR LD LRI o1,

Table 7 3 2 {55 oHRFEH 1 RHEOZBEARRBE
LHMERYRTH, EROBENZEDBR TS,

Fig. 7 Lung level of CBPC after oral administration
of I-CBPC to mice

nE
100+

Level

ud.:
undetectable

ud.ud.
30min 1 3hr

Fig. 8 Serum level of CBPC after oral administration
of I-CBPC to mice

ug,”ml T

Level

30min 1 3hr

Table 83 UK D2 PIBEAE & MAREEE & DRz
RLELDT, FF, BTREVWCW—EDHEERTH,
BRI ABEERCHEIAEL RBHEAY R LD,
6. I-CBPC o CBPC ARz D\ T DRSS
HWEIoC NI 74— L) HFNVER (Xv D)
% Vs, methylisobutylketone : EEE8 : k=6 : 1 : 1
DEPRITTTV, N4 35~ br5 ki PCI-
219 & FVCFES Lic, Fig. 9 o k3% CBPC, I-
CBPC, PCG B0 BB TH % », CBPC,
I-CBPCHIC 5 ¥h 5 PCG DEEEIC 35 RE M
Buwipic, BEICRE»bhb, I-CBPCAIZHEIC



VOL. 23 NO. 2

CHEMOTHERAPY 621

Table 7 Organ levels and increasing rates in 2-fold increasing

doses of I-CBPC

Rates are shown in parentheses

Amounts
administered Liver Kidney Lung Serum
(mg/kg)
400 84 48 2.5 20
800 240(2.8) 105(2.2) 10(4.0) 45(2.3)
1600 370(1.5) 190(1.8) 36(3.6) 88(2.0)
3200 490(1.3) 360(1.9) 70(1.9) 150(1.7)

Levels are shown at 1 hr after dosing.

Table 8 Ratio of each organ to serum level in 2-fold increase

of dosing estimated with peak values

Amount
administered Liver/Serum Kidney/Serum Lung/Serum
(mg/kg)
400 5.8 2.2 0.1
800 7.6 2.9 0.2
1600 5.3 4.2 0.4
3200 3.7 4.2 0.5

Fig. 9 Bioautograms of I-CBPC in broth and distilled
water with or without supernatant of bacterial

suspension

origin front

CBPC e}

I.CBPC
PC G

in broth at 37°C
for lhr

overnight O
in distilled water
at 37C overnight
in broth at room
temp. overnight

with spp. of Ps.acrug.

838888 °8¢

oOo

with spp. of Staph.aur.

FETSH CBPC 3 bhTWhig\y,

I-CBPC # 400 pg/ml (275 X 5 74 3 VTR L,
37CIT 1BV ADBIC 1 gl %2Ry b LD T,
Fig. 90t B EEMB LR U Tho 7odd, 1 HHER
WWIX CBPC DAy b ML D DOREZIC R LD FE
@Kz I-CBPC %R LT37CIT 1 HBW =D BITIX
RETHotc, BB T4 3 Vv HATRERICIEHRE LE
DHICH CBPCD ARy hDEREH EDI, FEHE,
FE T KU ERE OB RY HERR O ZBK R IR O #Ik L
&y, I-CBPCZiNx C37C 1 WHE L& Wit b,
LHICBHDDELS - 7oh CBPC ADIEREY &b,

3Pt ddD 43838 < ¥ 2ic 2,000 mg/kg » I-CBPC
D757 TLABEBRRERYE YV VI THEEERERS

L, I5%ICER LU CHEBLYE VL, EhiTHRLx
KBAIC 1 5B Licn® 5 5AD pH 7. 0 BBE®E K
A TCRESFAXL, BULEEZXLTAR Y b L
7oo TDHMIE Fig. 10 DX 30 T, BEELBRAES
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Fig. 10 Bioautograms of organs 15 min. following
I-CBPC administration indose of 2 g/kg

to mice
origin front
LCBPC 0O
CBPC O O
PCG O
liver O O
Kidney O O
lung O O
intestinal wal! O OO
intestinal contents O (I)
serum o O °

i2ix I-CBPC p#EfEEXR» =, I, B, Hirbix I-
CBPC % g Lz 7l oo TWic, MIFIIEER = & v
EERICNL THE LcDb ARy b LT h, M
i I-CBPC 0FFETHZ LM LT,

Sy bDSEFEROZHB T2~ a2 pH7.0 B
BEEBERICTERL, ZOEBIZI0ERRDO D 0.2ml
&,400 pg/ml, I-CBPC » 0.2 ml % %8R4 LT&RER
BEIZAR, 3TCHOEBMEPICEHE, 5,10,300%ICTh
Fh1SEBRAKRFCBLIRGR &, —HFBEHE
BERERIEDI LD EE TR EFR AR Y b L, £D
B Fig. 11 0t % h T, BAEKICEVL TRIGX 1L
B DTHEZ CBPC DAREY & E DN, ks I-
CBPCD 2 &y MIAX SFEHI Wz, ZOBRBRIIZ
I-CBPC D 2 #H y bVREIT/NEL 7Y, BRTBHLE
11, CBPC D2AHy FHRKREL 7o TP DERE

Fig.11 Bioautograms of I-CBPC incubated with

intestinal homogenates of rats

origin front

I.CBPC

just after mixing

with homogenate

after 5 min

after 10 min

after 30 min

CBPC

OO O o o
COO0QEB8E

PCG

Hic, FARIC PCG DAy + bSO LEAL
TR DEHREDICH, BEIZAETH D,

A—3 v FOREBLES I — FOF—EBED LDIT
>\ I-CBPC L[ U @ pivampicillin % i & &
7ol &0, Fx25 VvVEIMBDOIKS R L 5B %,
FAAFREY LY, BB v~ 57 ETEREL,
xR CRERXEH L, ToRBE Fig. 12 0
L ¥ b T, pivampicillin CIZ£MEB/HLES I~ N EDRE
MERCTXTED XAy MIMHEL, I-CBPC &i2H
DCRIGHEE DI ER R E D, I-CBPCIZHWT
DEBHREOLETIE, F, BTESLHLTHH, RNT

Fig. 12 Transformation of esterified penicillins by

organ homogenates of rats

-0 10 30 60min
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intestine

1

|

lall organs
ito pivampi-
jeillin

H

—:[.CBPC

———: Pivampicillin

Fig. 13 Production of benzyl-penicillins from
esterified penicillins by organ homoge-

nates of rats

Produced

liver Kidney

!

]
30 H0min

/

/ lung
/

Produced

0 L 1 J -l 1 J

10 30 60min 10 30 60min
:CBPC
—====:ABPC
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B, WMolETHoT, MCIXRADELEY B>t % R
Thot,

T L CEAE SRS CBPC %/:i: ABPC oflinb
Z2HEy FOWAYERENICLDE, Fig.13 0x5ikcy
4R pivampicillin 250 ABPC D EELRE S, I-CBPC
D CBPC DEARE L VHERHTHo T, LAL
BRI DA A A — 7T ACHAWERERIC T 5
EOBE»DL Fig. 12 L Fig. 13 R R LITIZeb
3, Fig.13 035 X D E#McsEDENRH bbh T
WA XS5 THot,

I-CBPCoRE L4 DEBEDO DD &, A—F v FOFF+E
Cx—MERABIRIEEEEED, I-CBPCOEF
LrhbE, Fig14 0rB8HT, BEOBEHLXICT
A2 F VDKM ENDERINNEL D, RERE TR
RAENRD D Z L a2RBT 5 REY X 7

Fig.14 Transformation of I-CBPC by liver
homogenate of rats in increasing conc-

entrations

Bl
=]

100 : { 3]0nm
%

6400

800*

50

100"

o2 pg/ml used

Fig. 15 Transformation of I-CBPC by liver
homogenate of rats pretreated with CCly
CCly : 1 ml/kg i.m, 2 days
I-CBPC : 200 pg/ml
Homogenate : 100 fold diluted

5 10 30min
T T T

5071 CCly-pretreated

normal

Fv MZ CCly 2 HE 1 ml/kg HEELADOBITERL
THEEOHL, ABCHRES 2~ 2oL D, BEE
MBSy bbOFFRE SR~ b EIZOWT, I-CBPC
DIKTROEE X K L1z, Fig.15 0Ly CClL
BB S v FFTIE, I-CBPC oA s hd o & it
AN, BLWERIRKWES Tho T

BIRDEERICE T, BRERGOELEDD, 14
HZBWHET> CW5BA, ZOBRENERSCHLTH X
TS A 25 -bic, I-CBPC, CBPC, PCG o {Eits
KEB A BBEKBFCHE, BRCAEY b LESE
BEE L, TOMRENT Fig. 16 o 33 v¢, I-CBPC
DEWEITINBIT L 0 FERH)THS L, CBPC, PCG 0
WAk &L dr, CORBELDLARD ERGEELT D
DI 1HHEHRTDZ 1T, EROOERICEELY B L
T ErAbR, LRETOEEBII—BICI IATY
DHITHY, 2OhBRBOMFICHELETSZ &
ewnwetEL2bhs,

Fig.16 Influence of boiling on components of
I-CBPC

pg/ml
100

10

1
0 2 6 10min

Fig. 17 i3 rDRiz>W\T I-CBPC [Rf#, 0~ 2
R, 4 ~6BEMOERS 1BEKE, 24RO 3 Hik
ZOWTDORBBRE T, TXTicsnwT I-CBPC » 3
»73, PCG & CBPC D2#Ey T Thot, itk
CBPC it 5 shb PCC # 5 %L RELIEXD,
BRARyY M2 5EE L PCG » CBPC x4 5%
BRI DR, 0.43~1.8%& o1,

7. ERREUR

FRESTRYLAE 7 BT GE L7ciRigi% Table 9 i=—3EL
TRL. REMCOWTHBICERT %,
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Fig.17 Bioautograms of human urine collected
after I-CBPC administration

%of PCG
origin front 1o CBPC
LCBPC 00 =3
CBPC O O =5
0~2hr’ O O 1.8
e o O 1.4
o~z 1| O O 0.82
0~2uhe 2 O O 0.73
0~24hr 3 O O 0.43

g14l S.0. 38F B (Fig.18)
ERGEROEREL 5T TOL, REDY, Rebh
LRBEORMMAE o FBEIHB L 2, GE

Fig.18 S.0O. 38yr & Chronic pyelonephritis

o %OU% %4 Y % %
gz;}x.cspc 7777777 25/d PO.

Total 60g
368 IMYIVIAIAAAAANAANAN

ESR  4mm/lh 6 7 17
CRP (-)
Urine P.aeruginosa
1.8X10%/ml (=) 102 (=) 9X10° 1.5X10°

Prot. + =+ = + + +

W 3/SKE 66 24 25 79 42
GOT 17 20 16 32
GPT 17 28 18 38
AlP 1.8 1.75 1.7 2.65
RBC 396X 10* 396 403 414
WBC 7100 6900 6200 6300
Hb 12.9g/dl 13.4 13.8 14.6

#, BUBEMERL Tk, ARKEA ORENEY
FERALLR, RBEIEOWRIL > TLHKLAE,
o7 I-CBPC 1 H 2 g% A% L REINT 4 5
THE L, BIH30HEM, 5608 XAV i, B, Rep
FEERERWL 102ml oBECKI L, HEE
REWEL Y, PIk#E6 HEHIXEFEY 1,5x105/ml
DORE TR E DI, RAREFIEBRELHERL L

Table 9 Clinical results with I-CBPC in urinary tract infection

Dose
Causative Side
Cases Complication Duration Response
organisms Daily effects
days
S.0. Post operation P. aeruginosa 0.5g>X4 30 good none
of ureter 10°%/ml
stone
NA. | DM. E.coli 0.5gX4 7 excellent | none
105/ml
T.T. Cancer of P. aeruginosa 0.5gX4 6 excellent none
prostate 1 10°/ml
D.S. Post operation P. aeruginosa 0.5gX4 21 good none
of rectum ca. 107/ml
A.N. Cholelithiasis P. mirabilis 0.5g X4 14 good none
10°/ml
K.H. D.M. S. faecalis 0.5gX4 13 excellent none
‘ 10°/ml
H.I. none Klebsiella 0.5g x4 7 indefinite dizziness
1.3X10%/ml ?
a-Streptococcus
6.9X10%/ml
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Zrhb, WHhEIEHLHUES R, [-CBPC 5
A oFME o CBPC w45 MIC i3 200 gg/ml T
Boto BEMBOEREMEC LA CRE KL, &
ERRED bRk oo,

#26] N.A 68F % (Fig.19

RE, FRCTAR, RebdbKE H & >105/ml
Aot T, I-CBPC#EX T\, EFEEEY &
5720 AW D CBPC w35 MIC i 3.1 pg/mle
FTehTwi, RTH3IBEORETRIEBETS
b, BB EHES AT, BFARZ LD b i 2o
oo

g3p T.T. 624 5 (Fig.20)

MR HTEEBo Lo BEREELEL, HE
AT —FAEBWIERNTH 5, Enterococcus % & &
», CER 1R2 eATHREERAL L ICELRY
Z L, FBEEy >105ml gEH Lo T I-CBPC1
H28, 48M%6 BT oo OBbHI T —TAEKE
bkl RIFRRESHrcEB kX, &
LEHRTHSHEOREECKSVWTEHERETH Y, ED
LHEE R, CORBEE > CBPC i3+ 2% MIC

Fig. 19 N.A. 68yr. 2 U.T.I. & D.M.

°c .
39 7 1 15 20

;\dm.j‘/l A
38/\/\/\/\/\ V7777777774 |-CBPC 2eX1d
AV

N\,

\

Bact. in E. cgl';'( neg. neg. *MIC to
urine >107 ml CBPC:
Urinary IR 11 1/1 1/all 3.1pg/ml
sediment + W 24/1 1/1 1/2

WBC 7900 4100

GOT 20 17

GPT 6 9

Al-P (K.A) 2.8 1.9

ESR 56 31

CRP 3+ -

Fig. 20 T.T. 62yr. & U.T.I.& Cancer of

prostate
« 15 23 28 it
38} CER 2¢g EZZZZ21-CBPC 2¢X6d
37 AAA —
1 *

Jact.in Enterococcus  P.acrug. neg. -
urine >10°/ml ‘8113(}/:2
WBC 3200 3800 =200 'ml
Urinary 'R 10/1 1/23
sediment W >30/1 2/1
Proteinuria # +
GOT 31 26
GPT 39 19
AP 43 36

12>200 pg/ml Th - 1o FHEB O AP EHEY
AL

#4448 D.S. 58% B (Fig.21)

EBEo > EBUINKAThhiob, MERD
BT 56T, BAOBENTARHBLLER, SBEL
7sv, CL PR E GM o X % BEBtpe 24t ki TF7
bhTuwicflTh s, GM Bttrzot L, I-
CBPC 1 H2g4 SRS 2B L& &5, BiXRE
Licot, BERTHL LIES S BEL D312,
HTHIBEHY, BORMBE >105/ml L HEAx
Zico ARIBREHEBETHY, RTHIBAM K%
HELLCCEODERLHAES R, LS EIEA
whLdhEhotk, BEMKE 4 M S h LREED
CBPC #t3 % MIC 3>200 pg/ml TH - 7z,

56 A.N. 61F %« (Fig.22)

BEEXAFFL TV, BHEZEE TH-To A
Bz R, BERBTRBREDY, AV F—1EETr T
v A% >105/ml & L i T, I-CBPC 1H2 g,
AL THEEL, I4AMBBRE L. Rebp O B X &
bk 102~103/ml R LT\ iehd, HBE5FILEZ3BE
L, TOBBRERHET VWS, 2hbo
v 5w Ao CBPC wxf3+5 MICix 1,6,0.8, 0.4

Fig.21 D.S. 58 yr. & U.T.IL after amputatio

recti

% % 21 31 % 22

=
CL I-CBPC 2.0gX3w
oDaogao a a o
Bladder washing with GM
Org. from " . *MICto
urinary  P.acrug neg. neg. neg. neg. neg. P.aerug. CB-PC:
culture 10° >10” >200ug/ml
/ml )
WBC 3100 3600 3200 3600
Urinary [R 2/1 1/2:3 1/1 1/1
sediment W 11/1 5/1 18/1 17/1
GPT 5 5 6 5
GOT 9 9 13 9
ALP 1.55  1.55 1.35 1.4
Fig.22 AN. 61yr. @ U.T.L
o 1417 21 25 28 31
°C ICBPC 2gX14d
38
37
361-’\/\/"\’\/"’
midstream  P.mirabilis
urine culture  >105/ml 2X10% 5X10° negative
proteinuria + =+ -—
WBCin sed. >30/1hpf >30/1 5/1
RBCin sed. 5/1 1/1 1/1
MIC of isolate 1.6ug/ml 0.8 =0.4
to CBPC

WBC 7000 6100
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pgiml Thbo, BEETH oo & RBIERIL I,
olto RRBREMNBEBIE L 1223, HRCH DO THEY
LHE IR,

g6 K H 64 « (Fig. 23)
BRFCTA Y2 ) VERHEFT->TWAHT, &
SEERZ L o edd, PHIRERCIY BRE %
105/ml iz % k. » 7=, I-CBPC 1H 2 8% 4 5HRic T
#EL, I3EMBET L. RPEXBRERLLBRIEL
Y, RTHTAEBERCLEYETD - ko BIEMARZRD
olco EREHES R

Fig.23 K.H. 64yr. 2 U.T.I. + D.M. (out-

patient)
|zrrrrrsrrrrrrrrrrsrss))
ICBPC 0.5gX4daily X 13d
Total: 26g
Midstream  S. faccalis negative negative

urine culture  10%/ml

Fig.24 H.I. 21yr. @ U.T.L

Y% 7 8 9 10 11 12 13 14
—/—/—

I-CBPC 2gX7d NA
2
Bact. in Klebsiella” dizziness Klebsiella
Urine 1300/ml 1000/ml
a-Streptococcus ? a-Streptococcus
6900/ml 25000/ml

Disc sensitivity:1) —, 2) #

WBC 4200 6200
Urinary |[R 1/3 1/4
sediment | W 1/1 1/1

GOT 15 MIC of Klebsiella 14

GPT 7 to CBPC 5

AlP 1.2 2004g/ml 1.1

g7 HI 21% 4« (Fig.24

HEPRE, TRIAZEFRE LUORE, FRRERCIY
7v7 v .5 1,3x103/ml, fFea v v ERE6.0X103/
ml %% &L Hic, fiEi: CBPC 5 1 & 7 i Titk,
MIC 200 pg/ml “C, HBEEXTF 4+ A7 TRERE &
hi, I-CBPC 1 H2 g, 4 4R T7 BREELEHD
H2k, ERIERLCVWIAPERERCTZ VT
v .7 103ml], FEv v+ RE 2.5X10¢ml 2% &
B, CORBIrLAMINCHEYRERE TR
ez L, HEXRBL Shi, k¥ I-CBPC
RAMKBIBEERI Y —BREODEWRH o s D
2R, TOEFEMAEETBIBHRLILLV D,

= s
I-CBPC |32 O# 51T X W BRI\ CTE ZILHFRE

-3~ % esterase |Z L H CBPC } indanol (Z43%:21, CBPC
ELTHENYRET S, #HE L indanol 3, & b
Tl glucuronide & L T81.8%, sulfate & L-C1.8%,
free indanol & L-T0.6%720BRILIPICHE S h, 2
HIZOWTLEMPER THERLDIZLNWI AL R
TWh, TeBBEREICHEYS, indanol TR - 2-R# DR
HERTZEABEIRTNBHY,

I-CPBCizZzn b D & LTHHEHEZE L, MIC #l
Ex#FT5 & CBPC WHLI L REIE D, &5 LBk
HETIXL LABST SR EES B2 E3HBRTY
%, Zhid I-CBPC DfsiEHEDcdic, HiCHEAL®
FTRIgDldEVSD,

I-CBPC 1g R #% 5% D MR IE 6 ~7ug/ml FLpE
THoT, BOIDTIEL, 77 sBEREOLEIE
JUEIIIE RN L3, EORBBIVERLEZELD
h5, 1g » I-CBPC RORESHMBEORYE L ¢ b
2 IR L2 7c W S EDD RAHR S 258K
Lo i,

RABEERT 1g 58I 1000 pg/ml % EH>
DWER S B & AEB R, MIC 400 pg/ml 725 o EHE
BCORRIBELY DD EBbhi, LHrLZDRE
B MIC {4 /RTEICDOVTIE B-lactamase DEELEIC
LHEADORBERICHATHEBRVIBETH S5, kB
R# TLC it 7=t < PCG &&E '\ E#: CBPC
T ENBEEEHEELTNDZ E R B, O
AOMEINHEM S MR OB TH BB L 5 525,
WEEREIC CBPC R HEAMRE LTHVWS SV, ik
LoD PCG RDEN, PCG ICEEDE W HER
TRWDERELSERIRDZ ENAILH, FBEYH
SEEE LTHY, PCG OEEANTIENLIRYT
HhHEELLRIC,

Sy FOEHHRBEEIIMARBECH L, # LV
2D A, b M TORBIERL, RBERoMETH
%o

RS D <% — i3 CBPC 34k -Fh & ARk
EEZLR, B, FCEL, MSEE-C L2 5
Nic, WMEREROEBRBITOEKIIF, McownwTix
WD Lic CET I oW TORRES SR LU
Thotedd, BT CETICEWTRETH- DT
L, CBPC CIIBLIMTHIMEIAAE L Ieote, T
PSRN & BB & ORERCcHD &, FF, BT
—EOHEKR LA, BTCIIAREERCERNAE
7th, CET L¥OBRETH- 7, T OMEMIT EHEE?
DJ|ED L—FH L7,

I-CBPC 274 2 v it CBPC (CHEffa35 & L 258
Hbhhitc, MIC BIEREXREAR T, B2 b A
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DEEVE-> T B0 ELBhbhd, BfED ester-
ase LRE LT AEH¥D esterase & DEDIEMA I
BAETHZENnELBRD,

B ER CARK SR MPIC I-CBPC 0FE TS
EhBEDiH, BEHILIRBH LT, TNTERD
O E /e esterase [T L » C CBPC [CHEAI D DT
HH5, ThizHkE S x— b EDEMERIC XY CBPC
ICHPLMCIEBREND Z LIk o THREB IR TWD,
TLBRE TR, BT RERIES A, ThIR
BB EE T 5 esterase DERICEL AHETHAS, Piva-
mpicillin » ABPC ~Dix#sfE & o #g i, I-CBPC
D CBPC ~DIGHITILPLENEL S ThHott, TRAF N
DIKIBHE D F DITHN & X1T, BB ClEEE
> THHDBENTHLRNEOE ENE LT K,
HEVITKBNRBEFNWE ZITIZT 27 VEID E FRHEIC
BT o EAML, BRI sAHYE5X D
ZEEly, XTI ZORBENWM & - TiadHl
ORBZHAR LRI ENELDLND, RO TR
FUBIFEMED 5 b Z DR TOFMARE TR
3 D% pivampicillin 2213 Cdh % 72, 4 [EIZ pivampi-
cillin & DHEETICIFE o7, IHTKEYIvS
4 k¥, RFP #2U» LT 2BAROMA X 7 VIR
HEREICOWTOEREVBETHA S5, HFEZEEY
DIFICEWT, EFFCH U TR BREE D 5y D8
ke HioZ &3, BIR L-RBARIRRTIC 2
BERRBERYETHEELD,

RERRGURE B R BRC 35\ T, CBPC izx3 % MIC
>200 pg/ml OFEREOH AT S, I-CBPC #5770
LES#ChD, RAEREY S 2EMC HE L
M, RAABEROEL CTEETEHLIATHY, MIC
EOREA S LICHEBED LI AL TEMETHZ L2000
BEThHI R LTS, CBPC KEBHERICT
BhEDERUELB L DD THD,

AEDLZATCIIHER 1B 2 efRXFTHBH, 4
EETHBEIhAEREDLDRD, L LN RkE
OHBARREMLTND EZ AL, —EZXET5S,

ERARNIREE, KB, ZREC X2 BYECH
WHRBRETHD, L LEXNICRIBAERT 2
LRARBHE L EDSE, MEEOBRIRL IR H
D, MEOEESYZER TS0, FOHMICIIEE
ERPBETHS S,

& ]

# L\ CBPC 0 = = 57 vIlFEE K I-CBPC i2oW\C
BE 2TV, ROKRET 27,
1. HERDWEWRD I-CBPC Iod 3 2@ Z A %

CBPC & & 3i2f75 &, I JTHL LicRBE R L,

2. I-CBPC &MO#E#&ROFRBEAEIIRBE 2K
FHELTHAWS Yy THRIZX 5 7,

3. I-CBPC1 g ZZMREERRA 5 FICROHER
DIMFAAEED ©— 7 #iZ 1EERRICH D, 6.3 pg/ml %
AL,

4, ZTDIWORPBEIET 6 B & cT CBPC Jj
e L35, 2% % 7 Lic, IRAREET 4 R & TR
1000 pg/ml ##ERF L7,

5. 5w b I-CBPC &5 %O H AT M
B X DI EEEYR L

6. v Mz I-CBPC &O#5%0OMBNIEED 1
RS OIEMIINT, B, BT, M, BLIRETREE
Thote, vV XTIEH, M, I, mMEOIREZER LI,
vy ABH/HLIIAERSH L I-CBPC % TLC kT
2%?\295%_7"&73") '/':o

7. REHSHOBBABITERIIN, WTRHE5ED
B X RS OERER LD, BTREMEZ AL
o

8. I-CBPC 374 3 T CBPC iCiE#ad5Z &
% TLC &4 4%+ — 75 ATREDI,

9. I-CBPC &5 v Mgtk ® U4 — b EDIEMAIC X
n, W& CBPC iz LT & & & RRANCHED
iz, B, BrAWEEHESHT, BRIIICRE,
MTiEd o & bBhotc, TOME S pivampicillin D
ABPC Az A—FETHE LI2E D, 2ig D
BUWE S Tho o, il CBPC %73 ABPC DA
HEDEND LREBEOBEEN LD b,

10. I-CBPC B LTH+ E X~ b & HEM X8
L, BmoBEELNE K, BARHZ I ENRBIR
7o

11. CCl, fEsES v MFAE 24—+ Tid I-CBPC
DIEMERERF L VB3 EmEZR LA,

12. EERMCKRBEIE, KBE1F, Tvrux
16, BERE 1/, 2v 7o -3 16, 37 BI0REE
Jupe@#Ec I-CBPC 1 @32 gx#® 51, 6/icER
WLER, 1BIRHEEE CTholc, 1HIIC—BHEDD
FWARHEL bR,
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STUDIES ON CARBENICILLIN INDANYL SODIUM

KEIMEI MASHIMO, KAZUFUTO FUKAYA, OTOHIKO KUNII and MAKOTO SUZUKI
Department of Internal Medicine, Institute of Medical Science, University of Tokyo

Experimental and clinical studies on carbenicillin indanyl sodium (abbreviated as I-CBPC), a new ester type
derivative of carbenicillin (CBPC) were performed and the following results were obtained.

1. The sensitivity test of clinical isolates against I-CBPC resulted in similar pattern to CBPC.

2. As a bioassay method for measurement of body fluid levels after I-CBPC administration, the cup plate
method was employed using the strain of Pseudomonas aeruginosa and the standard curve drawn by CBPC.

3. The mean peak serum level of 6.3 ug/ml was recorded 1 hour after 1 g of I-CBPC oral administration to

five healthy volunteers at fasting time.

4. At that time the urinary recovery within 6 hours after dosing showed 35.29%, of CBPC activity. The
mean urinary levels were maintained above 1000 pg/ml till 4 hours after dosing.

5. The biliary levels following I-CBPC oral administration to rats were much higher than those of serum.

6. The organ levels 1 hour after I-CBPC oral administration to rats ranked in order of liver, kidneys and

serum, being undetectable from lungs and spleen.

In case of mice, levels ranked in order of kidneys, lungs, liver and serum. From any mice organ I-CBPC
was not detected, though by much larger dose administration.
7. The increasing rate of organ level in increasing doses of [-CBPC was clearly demonstrated in kidneys,

while in liver and lung the rate tended to lessen.

8. The conversion of I-CBPC to CBPC in broth was observed by TLC and bicautogram.

9. By mixing I-CBPC with rat’s organ homogenates, the chronological conversion of I-CBPC to CBPC
was confirmed. The reaction with liver or kidney homogenates was rapid, that with intestine followed it, and
with lung the speed was the slowest among them.

In comparison with the speed of conversion of pivampicillin to ABPC in the same condition, that of
I-CBPC to CBPC was considerably slower than pivampicillin. From the viewpoint of production speed of
CBPC or ABPC also similar relation was observed.

10. 'The mixing of liver homogenates with increasing doses of I-CBPC resulted in the delay of conversion,
suggesting the limit of reaction.

11. The homogenates of rat’s liver pretreated with carbon tetrachloride tended to slower conversion of
I-CBPC than that of normal liver.

12. Clinically to seven patients with urinary tract infection caused by P. aeruginosa in 2, E. coli in 1,
Proteus in 1, Klebsiella in 1,and S. faecalis in 1 respectively, daily 2 g of I-CBPC was administered in four

divided doses. Six of seven cases responded well, and in one the effect was indefinite. In one case transient
dizziness was complained.



