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Fig.2 Baotericidal eflect of PC-904, T-1220, PC-
455 and CBPC against P.aeruginosa E-2
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Fig.7 Combination effect of each penicillin and
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Fig.8 1I-lysozyme uptake of P. aeruginosa E-2
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Fig.11 Effect of each penicillin on gentian-violet
uptake of P.aeruginosa E-2
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ANTIBACTERIAL ACTION OF APALCILLIN, PIPERACILLIN
AND PC-455 AGAINST PSEUDOMONAS AERUGINOSA

Yosuixt OpaNA. TaxkesHr NisHiNo and the late SHozo Nakazawa
Department of Microbiology, Kyoto College of Pharmacy

Apalcillin (APPC), piperacillin (PIPC) and PC-455 developed in Japan as the derivatives of ampicillin
or amoxicillin have an acid-amide combined substituent at the 3-position (a position) in the chemical
structure. Possible influence of the substituent on the antibacterial action of these agents was studied
using carbenicillin (CBPC) as the control drug and Pseudomonas aeruginosa as the test organism, and
the following results were obtained.

1. The mode of antibacterial action of the test compounds was studied. APPC, PIPC and PC-455
were more liable to the influence by the inoculum size compared with CBPC. When these compounds
acted with the inoculum size of 5x107 cells/ml, CBPC had a marked bactericidal action on the test
organism, but APPC, PIPC and PC-455 had a bacteriostatic action.

2. Possible influence of the test compounds on formation of spheroplasts was studied and it was
found that CBPC formed spheroplasts at a high percentage but APPC, PIPC and PC-455 scarcely
produced spheroplasts.

3. Synergism produced when each of the test compounds was used in combination with lysozyme
or an aminoglycoside antibiotic was investigated and it was found that there was marked synergism
when CBPC was combined with lysozyme or an aminoglycoside antibiotic, but synergism produced
when APPC, PIPC or PC-455 was combined with lysozyme or an aminoglycoside antibiotic was less
pronounced.

4. The components of the bacterial cells treated with each of the test compounds were quantitatively
determined. In the bacterial cells treated with APPC, PIPC or PC-455, accumulation of RNA fraction
was found but such phenomenon was detected in the bacterial cells treated with CBPC.



