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Escherichia coli and Klebsiella pneumoniae, resistant to the broad-spectrum
antimicrobials that carbapenems, cephems and quinolones, were investigated and differences in their
characteristics from existing resistant strains were reported. In particular, a new resistance trend

was found in the survey of carbapenem-resistant E. coli. In Japanese carbapenem-resistant bacteria,

the production of IMP-6, a drug- hydrolyzing enzyme, is considered to be the main mechanism of

resistance. But in this study, we found that changes in outer membrane permeability overlap with

IMP-6 production, and are involved in advanced resistance. We also analysed the molecular

epidemiological characteristics of K. pneumoniae isolated in Japan that showed both high virulence

a?ddresigtance to cephems, and the high rate of quinolone resistance among K. pneumoniae isolated in
ndonesia.
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