ABSTRACT

Five clinical isolates of methicillin-resistant S. aureus (MRSA) were subjected on
increasing concentrations of vancomycin to select for laboratory-derived S. aureus strains with
reduced susceptibility to vancomycin that were then characterized. The passage selection
resulted in two groups of laboratory-derived strains. First, hVISA for which vancomycin MICs
were 4 pg/ml and VISA derivatives with the vancomycin MICs of 7 ug/ml. Population analysis
profiles revealed all hVISA derivatives contained subpopulations that were able to grow at
various levels of vancomycin concentration implying the presence of heterogeneous resistance.
While the laboratory-derived strains with vancomycin MICs of 7 ug/ml had population profiles
that were classified as VISA. All hVISA derivatives but UH35-8 with the vancomycin MICs of 4
pug/ml retained nearly all whole cell autolytic activities of their parental strains. However,
increasing of the MICs to 7 pg/ml, VISA derivatives had decreased whole cell autolytic activities
comparing to those of their parental susceptible strains. Similarly, most VISA with the MICs of 7
pMg/ml expressed reduced autolytic activities as revealed by zymographic studies. However,
vancomycin had different effects on autolysis of hVISA and VISA tested. The finding implied the
complex regulation of autolytic activity of the bacteria. Transmission electron microscopy
revealed that most VISA strains had thickened cell walls and slight roughened surfaces
comparing to their parental strains. These results indicate that decresed autolytic activities and
thickened cell walls are correlated with the increased of vancomycin resistance level of the

bacteria.
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