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In vitro, elusidation of the mechanism by which chlorhexidine induce to
cross-resistance of various antimicrobial agents in Pseudomonas aeruginosa

Kawamura, Masato
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This study investigated the cross-resistance of antibiotics in P. aeruginosa
that exposed to chlorhexidine gluconate (CHG). The testes strains were sub cultured in
CHG-containing medium, and the MIC of CHG increased up to 256 u g/mL. Among these clinical isolates
exposured to CHG, P. aeruginosa was confirmed to be cross-resistant of ciprofloxacin (CPFX) (MIC; 1
P g/mL). Some P. aeruginosa strains showed no resistance of amikacin (AMK) but showed a 3-tube
increase in the MIC. However, no change was observed in the MIC of meropenem of (3 -lactam drug. In
the strains that acquired cross-resistance to quinolone antimicrobials, the expression level of
mexCD-oprD, which encodes one of the efflux pumps, increased 1.9 + 1.1 (mean £ SD) times. These
results suggest that inappropriate use of disinfectant concentrations may lead to the emergence of
quinolone-resistant P. aeruginosa.
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Fig. The chlorhexidine-induced tolerance model against P. aeruginosa.
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Table a MIC changes of chlorhexidine gluconate.

Table d MIC changes of amikacin.

MIC (ug/mL) of CHG

P. aeruginosa

MIC (ug/mL) of AMK

P. aeruginosa

strain Wild 45t 2nd 3rd 4th Sth strain WIld " 4st  ond  3rd 4th St
type type
T 16 16 16 16 256 256 ™ 2 2 2
T2 32 32 64 64 256 256 T2 2 2 16
T3 8 16 32 32 64 64 T3 4 8 8 8 16 16
T4 16 16 16 64 64 64 T4 8 16 16 16 16 16
PAO1 16 16 32 32 128 128 PAO1 2 8 8
CHG, chlorhexidine gluconate. AMK, Amikacin.
Table b MIC changes of ciprofloxacin. Table e MIC changes of meropenem.
P aoruginosa MIC (ug/mL) of CPFX P soruginosa MIC (ug/mL) of MEPM
strain Wild 4t 2nd 3rd 4th Sth strain Wild " 4st  ond  3rd 4th Sth
type type
T 0.125 0.125 1 2 2 2 T 4 4 4 4 4 4
T2 0.125 0.125 1 2 2 2 T2 0.25 0.25 0.5 0.5 0.5 0.5
T3 025 0.25 0.5 0.5 1 1 T3 2 2 2 2 4 4
T4 0.5 1 1 1 1 1 T4 16 16 16 32 32 32
PAO1 0.125 0.125 0.125 0.5 0.5 0.5 PAO1 025 025 05 0.5 2 2
CPFX, Ciprofloxacin. MEPM, Meropenem.
Table ¢ MIC changes of levofloxacin.
. seruginosa MIC (ug/mL) of LVFX
strain Wild 45t 2nd 3rd 4th Sth
type
T 025 0.25 1 1 1 1
T2 0.125 0.125 1 2 2 2
T3 025 025 05 0.5 0.5 0.5
T4 0.5 1 1 1 1 1
PAO1 0.125 0.125 0.5 0.5 0.5 0.5
LVFX, Levofloxacin.
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