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Action Mechanism of Antimicrobial -Poly-L-lysine

LIU Wei ZHOU Tao*
(Department of Food, Nanjing Normal University, Nanjing      210097, China)

Abstract Antimicrobial effect of -poly-L-lysine against Gram-negative Escherichia coli, Gram-positive Bacillus subtilis and

Penicillum were studied by colormetry. Analysis on bacteria cell injury was conducted to investigate the detrimental effects of

varying concentration of -poly-L-lysine and incubation time with -poly-L-lysine at its minimum inhibitory concentration

on the morphology of bacteria. Results indicated that the MIC against the above two bacteria is less than 25 mg/L and less than

200 mg/L against Penicillium. -Poly-L-lysine shows analogical antimicrobial kinetics against different bacteria. The mechanism

of action was further investigated by cell integrity and outer- and inner-membrane permeability assays and the profile of protein

expression in bacteria. -Poly-L-lysine killed pathogenic bacteria by causing irreversible changes in both the inner and outer

membranes.
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Table 1   MICs of poly-L-lysine against E. coli, Bacillus subtilis
and Penicillium
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Fig.1   Antibacterial kinetics of -poly-L-lysine again E.coli and

Bacillus subtilis
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Fig.2   Scanning electron microscopy of E.coli at different

incubation time with -poly-L-lysine

15kU 40,000 0.5 m   NJNU-SEM15kU 40,000 0.5 m   NJNU-SEM15kU 40,000 0.5 m   NJNU-SEM

15kU 10,000   1 m   NJNU-SEM 15kU 10,000   1 m   NJNU-SEM 15kU 10,000   1 m   NJNU-SEM

0h                               1h                              2h

-
Fig.3   Transmission electron microscopy of E.coli at different

incubation time with -poly-L-lysine
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Fig.4   Effects of -poly-L-lysine on cell wall of E.coli
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Fig.5    Effects of -poly-L-lysine on wall of Bacillus subtilis
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 Fig.6   Cytoplasmic leakage curves of E.coli cells caused by -

poly-L-lysine at concentrations of 25 mg/L and 50 mg/L
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 Fig.7   Cytoplasmic leakage curves of Bacillus subtilis cells

caused by -poly-L-lysine at concentrations of 25 mg/L and 50 mg/L
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 Fig.8   SDS-PAGE pattern total protein of Bacillus subtilis treated
with -poly-L-lysine for 1 h and 4 h

97.4kD
66.2kD
43.0kD
31.0kD

20.1kD

14.4kD

4 M 3 2 1 0

0 0h 1 3
1 4h 2 4

1 4h M
-

 Fig.9   SDS-PAGE pattern total protein of E. coli  treated with -
poly-L-lysine for 1 h and 4 h
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Fig.10   Effects of -poly-L-lysine on permeability of ultraviolet

absorbing compounds in E. coli
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 Fig.11   Effects of -poly-L-lysine on permeability of ultraviolet

absorbing compounds in Bacillus subtilis
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