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Fig. 1 Antibacterial activity of chitosan. A: 5kDa; B: 10kDa; C: 20kDa; D: 50kDa; E: 100kDa. (4 ): Pseudomonas aeruginosa ; (m) : Es-
cherichia coli; (A): Bacillus subtilis; (o): Staphylococcus aureus; (A): Candida albicans.
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Fig. 2 Influence of metal ion to antibacterial activity of chitosan 5
against Staphylococcus aureus (A) and Candida albicans (B). (m): LE) g
K'; (#):Na'; (A): Mg™; (O): Ca*'. 2
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Fig. 3 Leakage of potassium of Staphylococcus aureus (A) and

Candida albicans (B) treated by chitosan. (4): 50kDa; (m):
5kDa SkDa; (A): 0.5% acetic acid.
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Fig. 4 Leakage of ATP of Staphylococcus aureus (A) and Can-
dida albicans (B) treated by chitosan.(#): 50kDa ; (m) : 5kDa; [2] Wang XH, Du YM, Fan LH, et al. Chitosan- metal complexes as

(A) : 0.5%acetic acid. antimicrobial agent: Synthesis, characterization
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Antibacterial mechanism of chitosan

. . . * . o e
Wei Chen" %, Qingping Wu®", Jumei Zhang”, Huiqing Wu®
(* Wuhan Institute of Virology, Chinese Academy of Science, Wuhan 430071, China )

(* Guangdong Provincial Key Laboratory of Culture Collection and Application,
Guangdong Institute of Microbiology, Guangzhou 510070, China )

(* Graduate School of Chinese Academy of Science, Beijing 100049, China )

Abstract: In this study, we found that many metal ions could affect the antibacterial activity of chitosan, such as K', Na’,
Mg”" and Ca®". High concentration (about 0.5%) of metal ions could make chitosan completely lose its antibacterial activ-
ity, except for the effect of Na" on the antibacterial activity against Staphylococcus aureus. We also found that chitosan
could weaken the barrier function of the outer membrane of different microorganisms. Large amount of K™ and ATP leak-
ages were observed during exposure of Staphylococcus aureus and Candida albicans to chitosan. Both 50kDa chitosan and
5kDa chitosan had good antibacterial activity against Staphylococcus aureus and Candida albicans, but the 50kDa chito-
san could make nearly two to four times amount of K™ and ATP leakages than the 5kDa chitosan. There might have been
different antibacterial mechanisms of high-molecular-weight and low-molecular-weight chitosan.
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