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LABORATORY AND CLINICAL EVALUATION ON CARBENICILLIN

Tadao Kirivama and Jisaburo SAXaToKU

From the Depariment of Urology, Yamaguchi University Medical School
(Chairman : Prof. J. Sakatoku, M.D.)

The report deals with the laboratory and clinical assessment of Carbenicillin (CB-PC) on
urinary tract infection.

The results obtained were as follows.

1) The MIC of CB-PC against 268 strains of bacteria isolated from urinary tract infec-
tion were determined by plate dilution method. The MIC were less than 12.5 mcg/dl in 25 %
of Staphylococcus aureus, 66.1 % of Staphylococcus epidermidis, 26.7 %5 of Entevococcus, 5 % of
Klebsiella, 38.1 % of E. coli, 37.5 % of Proteus vulgaris, 87.5 % of Proteus wmirabilis, 66.7 % of
Citrobacter, 14.3 % of Cloaca, 66.7 % of Morganella, 50 % of Alcaligenes vulgaris and all of
Providencia. The MIC of Pseudomonas aervuginosa ranged in 25 to 250 meg/dl.

As compared with AB-PC, CB-PC was more active against Klebsiella, Proteus vulgaris and
Pseudomonas aeruginosa and less active against Staphylococcus.

2) Serum concentration following an intramuscular administration of 1.0gm in three
healthy adults reached the peak level of 20.8 mcg/ml in average after 30 minutes. Urinary
recovery was 49 % and concentration was 1.227 mcg/ml for 6 hours.

3) Rat tissue assays were performed 30 minutes following an intramuscular injection of
20mg per kg body weight and the kidney had the highest activity of 51.3 mcg/g in average
of three rats. Other tissues were in the following order, liver, blood, lung and spleen.

4) Of 9 patients with secondary infection by Gram-negative rod after surgical procedures,

six were treated effectively receiving parenterally 4.0gm a day for 5 to 7'days.
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BFED 4 BB U0 KSR B RE iR 255,
3\ TR M R BRI YE X © 58S i 268 BRio it
+% CB-PC oA XKEHILEE (MIC) & PEAR
Ik v ElEL 7o, WEAERE R CEEET S
B D - &b, RS HERTE ARSI X Heart Infusion
Agar (BB %, HEA Bty S v A4 7q
SV RERLC. BEE Table 1 ok <,
12.5 meg/ml LAIFD MIC % 73 WO B & 3it

Streptococcus aureus 2325 %, Streptococcus epi-
dermidis 23 66.1 9, Enterococcus 23 26.7 %, Kle-
bsiella 23 5%, E. coli 3 38.1%), Proteus vul-
garis p% 37.5 %, Proteus mirabilis » 87.5 %,
Citrobacter 2% 66.7%, Cloaca s 14.3 %, Morgan-
ella 7% 66.7 %, Providencia 5 100 9, Alcaligenes
vulgaris 50 % TH- 72. W » T 5 Pseudomonas
aeruginosa x4 % CB-PC © MIC i 25 mcg/ml
~200 meg/ml Tl 7.

> ¥z Staphylococcus aureus, Staphylococcus

Table 1 Susceptibility of Bacteria isolated from Urinary Tract Infection
to Carbenicillin (plate dilution method)

s é MIC (mcg/ml)

2%5 0.1 J 0,2 } 0.39‘ 0.78‘ 1.56| 3.13 6.25‘ 12.5’ 25 I 50 ‘ 100 ’ 200 ‘>ZOO
Staph. aureus 8 2 1 2 1
Staph. epidermidis 62 5 1 10 5 5 3 2 5
Enterococcus 30 2 1 1 12 2 8
Pseud. aeruginosa 23 1 7] 13 2
Klebsiella 42 1 1 1 2 37
E. coli 63 1 1 3 4 15 8 1 27
Proteus vulgaris 8 1 2 1
Proteus mirabilis 8 i 2 1 2 1
Citrobacter 3 2 1
Cloaca 7 4 1 1
Morganella 3 1 1
Providencia 2
Alkaligenes faecalis 4 1 1 2
Shigella 5 1 1 1 1 1

epidermidis, Enterococcus, Klebsiella, E. coli,

Proteus vulgaris, Pseudomonas aeruginosa (%3
% CB-PC » MIC t AB-PC ®» MIC % H 81 /=
(Table 2). P, BPIEBEHIARL B DB
Hag7a 28, Staphylococcus aureus, Staphylococ-
cus epidermidis & % LTt AB-PC 23+<¢h,

Klebsiella, Proteus vulgaris, Pseudomonas aeru-
ginosa XL it CB-PC 23% X iz, Lanl,
IR N D BWIREYSLELT5, El coli kX
% Enterococcus L Tt AB-PC 4, CB-PC %
FRECEHRLE>L 5 Th- 1.

mARES & U RAPERE

3D BRREDIRITIEF e RE B Fic CB-PC 1g %
BEEL 304, 1R, 2R, 4 REESCRmL R
BELHEL . BEHE & L € Pseudomonas aeru-
ginosa NCTC 10490 %R LB » T THIEL

Fo. FOREET Table 2 © = L Tho TIOFH
BB & 7x D 2 OfEIT 20.8 meg/ml Tho .
Fo#ir 17.3 meg/ml (1K), 7.9 meg/ml (2 F;
D, 2.4meg/ml, (4BHD,0.5 meg/ml (6 KEH)
LHERBL o

z o 6 BERENT 3613 % IR b EEAL L Fi849 % C IR i
B 1,277 meg/ml G- 7o (Table 3).

HEARE

350 g BiiHE D Wistar FRiEER 3 EEFEHRL T,
CB-PC 20 mg/kg ik 30 S OBMRABRELREL
fo. BERTI2RRENIME R L L, #5005 BI=~T
TR LB MERL . S8 RITEREYISE
L, zhie7e by 5ml, 0.1M V v ERIEH W
(pH 7.2) 5ml #JEknZ, 3,000 rpm 105 #HEO5
BEL T bhic BEREE L L, BEOWELE
By T L5 f. BRERU 7RI, B, ML N
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Table 2 Comparison of CB-PC with AB-PC on MIC.

BE MIC (meg/mb)
L 1
S5 o ‘ 0.2 ‘ 0.39’ 0,78‘ 156 3_13’ 6,25‘ 12,5 25 ‘ 50 } 100 [>>200
Staphylococcus CB-PC 8 [ ‘ 2 1 2 ’ 1 2
aureus AB-PC| 16 1t o1t 30 4 2 1 1 1 2
- " |

Staphylococcus CB-PC | 62 5 1 2 9] 10 5 9 5 3 2 11
epidermidis AB-PC| 27 11 1 3 1 1 1 1 1 2 5
CRB-PC 30 2 2 1 2 1 12 2 8
Enterococcus ABPC| s 5 ) 5 1 8
. CB-PC | 42 o] o o2 37
Klebsiella ABPC| 14 ! 15
. CB-PC 63 1 3 4 15 8 L 30
E. coli AB-PC\‘ 19 1 1, 3 2 1 11
Proteus CB-PC| 8 J 1 1 1 2 1 2
vulgaris AB-PC | 13 ‘ 1 1 2 1 4 3 2
Pseudomonas CB-EC | 23 ] 1 71 13 2
aeruginosa AB-PC ‘ il ’ 11

Table 3 Blood Levels and Urinary Recoveries (an intramuscular injection of
1.0g in healthy male)

‘8* Blood Concentration (mcg/ml) Urine (0-6hr.)
E 2 ; Concentration Recovery
S 30 min. 1 hr. 2 hr. [ 4 hr. \ 6 hr. (meg,/ml) (%)
|
1 23.7 19,4 6.8 | 1.2 ! = 0.2 1,430 54
2 19.8 16,0 7.6 J 1.8 = 0.5 1,090 51
3 18.4 16,5 9.2 ] 4.2 = 0.7 1,310 42
. | |
mean 20.8 17.3 7.9 ‘ 2.4 } 0.5 1,277 ! 49
| i
BILUMETH- . lE K & &
ORI Table 4 2 & THo o, Thebd 1) BExe
BRI E T - L3R P 5.3 meg/g THh- W ETn- BT 9 AT, WThi 77 AEHR
Jo. DWTHF 33.2mceg/g), mis (18.4 meg/ml), B X 5 TR REBRRE Ch o . 5B 7 BIREIE
i (5.0mce/g), BB (2.0mcg/g) DIETH- 7. BRI S 5 W BENEESm#Eo b 0T, ol
Table 4 Tissue Concentration (30 min. following an intramuscular injection
of 20 mg/kg)
Concentration (mecg/gm or ml)
male rat i 1 2 3 mean
Liver 30.5 41,2 27.8 33.2
Spleen 1.6 2.0 2.4 2.0
Lung 6.2 4.7 4.1 3.0
Kidney 61,8 38.3 53.7 51.3
Serum 16.9 18.3 20.1 18.4
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Table 5 Clinical Evaluation of CB-PC on Secondary Infection of Urinary Tract.
(3.0 to 4.0gm i.m. a day, for 5 to 7days)

\ ] . -

! Urine S

‘; ] Quantitative Culture g a

i o ‘S
- | Clinical Diagnosis Before | After E ®
o I o >
o] ’ ® o o I kS
F R g B! ©
< | Q| o Before After 3 ) 3 @
A | I Medication Medication | © 2 g 2 A g

! a5 B A E
1M ‘ 68 | after prostatectomy Prot. mirabilliss Staph. aur. 103 + | # | — | + | N | effective
21 M | 71 | after prostatectomy | Klebsiella 108 E. coli 10% i | + | N | effective
3| M | 65 | after prostatectomy | E. coli 105 E. coli o8 H [ fiF | — | + | N | effective
4| M | 76 | after prostatectomy Pseud. aerugl.o7 Klebsiella 1034 H | H | + | + | N | effective
5| M | 72 | after prostatectomy | E. coli 10% E. coli 10 + | H | H | H | N|not
6| M | 70 | after prostatectomy | Klebsiella 108 sterile HIH#H | — | = | N | effective
after vesical . . N 5 .
7| M6 diverticulectomy gée%%h ae u105 ;ter&}ie aeru +o = | N effective
8 | F | 48 | It. coral stone - aer g105 seud. gios + | H |+ |+ |N|not
9| F | 43 | after radical E. coli 109 E. coli 105 H | | H | | N not
hysterectomy : : ' i i

Pl FELRED BiEESE £ 30T H-
fo. D1 ANIE RS k5 BB R L TH-
Jo. ThHEDMERTRS L, E. coli 44, Pseudo-
monas aeruginosa 2 #k, Klebsiella 2 #k, Proteus
mirabilis 18T, Sflick\ CEHIT 105c.c./ml
PEtho7a.

2) ®EFHE

2 1E1.08 15 3EE3.08, filo 74 1
2.02, 1H2EF4.08%5~7 HRHS L.

3) wRFEEE

BEJNBZTROCEEBRE S IUVRBEL TV ER
28 10 ce/ml PITFRin b, UavdRebAmE, RE
EARICEEy R b DX HR L L1

4) B

IBD 5 LERNEE En- ed o, E.ocoli Bk
O Klebsiella %EHEH L Ll 241Cho 7o, KF
EALE 2 btz 340k, E. coli 3 Xt Pseudomo-
nas aeruginosa FEEE L THLDT, BHERIO
R R LD RSB D ndss To. Al 4 B CHRBEE
DA EDHHI, 5b 3HITHAEREASR &b
A CTRBIRGTR G R ROYESE L VIZDER)
EEz .

5) EIfEH

EPCEER LRDHND b DikAbhtich- 7.

E 2
Carbenicillin (a-carboxybenzyl penicillin)
ARRECEYECHBEEE2 A T2 Ebo T

RELPAEWET, chbORK X 5RERY
FErBHAIR T @R ReZBT Tn 005
O LadbohEcRBECESLELLRT
Wiz polymyxin, colistin, gentamicin 7z ¥ic
G 3BEES EORIER L, KB
AL 5ETEZS T3,

CB-PC 1z PC-G % Xtt ABPC L &bwT
LU e b2l d & ole b b hb BT P EE
Hasw BB Tnsd, PC-G 37 sk
HEHCRE LA ETRERAR R », ik
L CB-PC & ABPC 75 »Biks ot ai
OHEBICH LEWIHEARZ FAEdo Ty
L. Lol BRIBES BHEY R & —Rak
ABPC & biEHER W SAEWY k5T,
DTl bRLbRLOREC B LTV,

Lirl, RBESERECCH T CB-PC o
FEEELIF LR OB O TRAEL,
RHBY OFEHERD RIZES8HR O £ 50 %
MIC #3 50 meg/ml ¢, #80%® MIC % 25
mcg/ml + 100 meg/ml DOElICiin 3 & s
LTWw3, L7zdtis T GM OFERECHT 3
WEEEE BT 3207 ) B TH 5%
4,9)

Jones B 1k, K~ v AOEBRIVRREERE
Bc iU, CB-PC oIERONHELE CL &
WA T, CM L RIBECHBMRERS D, ©
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it CB-PC SR BRECHHT S
THDEMRTWwS, CB-PC 1.0g ot 1|
P 545 o I B 30 ~604 48 1 1313 20 meg/
ml &7 b, FRPEIRED 6 RHECTRIE50~60
%THD, ok REER 1,000 meg/
ml~2,000 meg/ml /e 3 & OHMENRL W, b
nbho FEd c oIl w5 30 TH
%, Liehis T ¢k in vitro flUiciz U
® 5 KEADOEREIRRFL 2372\,

A& 1k, CB-PC L GM, CB-PC & SM
DOPFARR &2 R TPIRFEFUE CRET L, SM &
OHRARREC WL T2 BEEr B LITL
Tl oie L, FRIBES BREC 35
GM & 0Btk U ERME 3% SM off
FAvE, MIC Zinin D/ 425 &< T\n 5,
F¥iz, EHBY x 0.5gm probenecid o5
EE» > OPRE A BE XS T, 5048 kit
BEEDD R TS, BELYL CB-
PC 8.0 gm # 3 WFff 21 C AUgE L C peak
& LT 320 meg/ml (2 FIEED /T 5,
X b Percival and Leigh® 1327 5 sjalEss
BrfEie 18 156~21gm @ KB A% T
o Tk, CB-PC IR, HEO windb
BTHLHrTLe 5 HARMPEELD 1
Wik 1Rl 1 g o RSB SBECE D, B
BEONR I BELRIICIS TR LD T 8 K
T & OEEC 100 meg/ml o i RS A HERE X
NBHEENDY, chbDoaELEbES X,
BR OB EROE, coRBAEEERD
> EBHIC ) Tn o ek E 2 B,

CB-PC 0B MBMARE L RPBEN $ho
TEETEDL LW ok, BHEFRLZLD
L35 REERIED R ARlce A5, %
7z, CB-PC o EEANBITS b RIFT, B
MR IREZ 10 meg/ml §i#cET 5 &
DOE|ED 1, EERCEEER b - T TR
ROFHIeEL O LTS 00 ek, B
BROBDPEYWE LMD THL S,

& B

TREERBIRYE X 0 B X i 268 Bk
W45 CB-PC o MIC, IEERAERETICET 2

CB-PC lg Mo mepieE, RehEitER, 7
RIBE, B XUREER R BT 5 &SRO AR
NOMBRIEEEZBIEL 2. ch b OfER
BBRBICL T, 77 sBERE X MR ER
BRRYHE I Bl L CRKID 1 H3~48, 5
~7HEoREEZf T E 25 6D
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