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Effect of zinc accumulation on imipenem resistance of
Stenotrophomonas maltophilia
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Center for Information Biology and DNA Data Bank of Japan
National Institute of Genetics
Shizuoka 411-8540, Japan

S h ltophilia is a gamma-

proteobacterlum, and habltats clinical and natural
environment. Some strains of the species are notorious for
their resistance to most beta-lactam antimicrobial agents by
L1 and L2 type beta-lactamases. The former is a binuclear
zinc enzyme (so-called metallo-beta-lactamase), and
decomposes even imipenem having a broad antibacterial
spectrum.

‘We have researched zinc accumulation of S. maltophilia
with zinc-resistant strains isolated from clinical specimens
(two strains) and environments (two strains). It was
observed that these strains accumulated zinc in
intracellular granules at a stationary phase. Additionally,
they were tested the resistance to imipenem and ceftazidime
by the disk diffusion method. Clinical strains were resistant
to two antibiotics, and an L2 type lactamase were detected
by PCR and sequencing. For the meantime, environmental
strains were sensitive or weakly resistant to them.
Interestingly, they increased imipenem resistance by the
zinc accumulation, and were detected the gene of an L1
type lactamase but not an L2 type one by the same method.
Therefore, zinc accumulation in granules is effective for
imipenem resistance of S. maltophilia strains having L1
type metallo-beta-lactamase.
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2. S. maltophilia 1AM 12423 accumulated zinc in

granules with other components

Winerals detected in a granule

. mattophila 1AM 12423 Bacllus sp.zinc resisant)
I Cytoplasmic components (i Cell wall || Exopolymer
Strains used in this study and their zinc " -
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Fig. 2. Effect of zinc on resistance to CAZ and IPM
‘Why does zinc accumulation affect antibiotic resistance of S. ? (E: 1L strains) s O
1. Activation of B-lactamase — Correlation with metallo-B-lactamase?
2. Activation of efflux pumps for antibioties — Correlation with multidrug efflux pumps? Sttt ins O
3. Inhibition of incursion of antibioties into cells — x (Some strains were sensitive to antibiotics after cultivation on YPZn medium.)
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*Correlation with metallo-f-lactamase
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Activation of efflux pupms or B-lactamases including
metallo-B-lactamases with or without zine

Fig. 3. Effect of SMA on resistance to Carbapenem, Cephalosporin, and Monobactam antibiotics of cells cultivated YP and YPZn media

Activation of metallo-B-lactamase

by zine accumulation

The result of environmental strains revealed that zinc accumulation in granules is effective for
carbapenem including imi| i of S.
Additionally, two environmental strains formed a cluster on a phylogenetic tree based on the gene of the
B-lactamase. (Environmental stain of IAM 12672 was not detected the gene of B-lactamases by PCR and
did not accumulate zinc after cultivation on YPZn medium.) Clinical strains did not show increasing

ia strains having L1 type metallo--lactamase.

by the zinc because they may have other antibiotic-resistance system.
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