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Table 1. Susceptibilities to carbapenems of 50 strains of P. aeruginosa
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Antibiotic
[J 0.03| 006 | 012 | 0.25 | 0.5 1 2 4 8 16 32 0 64 | total | MICso | MICgwp
IPM/CS 0 0 0 1 20 6 2 7 3 0 50 2 16
MEPM 1 1 7 5 9 3 5 5 5 2 0 50 1 16
BIPM 0 0 1 3 15 12 4 2 6 5 2 0 50 1 16
DRPM 0 1 6 8 8 10 5 2 8 1 1 0 50 1 8

Fig. 1.

I: IPM/CS, M: MEPM, B: BIPM, D: DRPM.
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Fig. 2. Time-kill curves for P. aeruginosa pf-18 strain.
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Fig. 3. Effect of growth phase on time-kill curves
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MICO, aA: MEPMJ 3 MIC[, e : BIPMI 3 MICL, m :
DRPMO 3 MIC[ o : Control.
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Comparative basic study of carbapenems antibiotics against Pseudomonas aeruginosa
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Carbapenems antibiotics imipenem/ cilastatifl IPM/CS0O, meropenenitl MEPM O, biapenent] BIPMO and
doripenertl DRPM[T] were compared in terms of their antimicrobial activity against Pseudomonas aeruginosa,
their growth inhibition ring during incubation, their bactericidal effect in the presence or absence of serum,
morphological changes, their binding affinity to penicillin-binding proteing] PBPs[] and the influence of human
serum and the inducibility of AmpC B-lactamase. The MICs and MICy values of IPM/CS, MEPM, BIPM and
DRPM against 50 strains of P. aeruginosa clinically isolated in 2003 were 2 and 16, 1 and 16, 1 and 16 and 1 and
8 ug/mL, respectively. The 1-hour bactericidal activity of carbapenem antibiotics that did not induce the forma-
tion of a double inhibition ringd IPM/CS and BIPMO was stronger than that of the drugs that induced a double
ring formationd MEPM and DRPMO At the MIC of each drug, the bactericidal effect of IPM/CS and BIPM in-
creased in the presence of human serum, but no increase was observed for MEPM or DRPM. This bactericidal
activity was well reflected in the microbial conglobatiori] spherical formsOand bacteriolytic images observed in
association with IPM/CS and BIPM. On the other hand, numerous microbes became filamentous after treat-
ment with DRPM and MEPM, but no bacteriolytic images were seen. IPM/CS and BIPM exhibited the strongest
binding affinity for PBP4, followed by 2, 1A0 3 and 1B. MEPM exhibited the strongest binding affinity for PBP4,
followed by 3, 2, and 1A0 1B, and DRPM showed the strongest affinity for PBP4, followed by 3, 2, 1A and 1B.
From the aspect of enzyme inducibility strong activity was observed for IPM/CS and BIPM, compared with
MEPM and DRPM. These findings suggested that carbapenem antibiotics can be divided into two types: those
with a strong bactericidal activity(l IPM/CS, BIPM and perhaps panipenem(] and those with a weak bactericidal
activitydd MEPM and DRPMO



