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Antibacterial and anti-biofilm activities of otilonium bromide and its antibacterial
mechanism against Gram-positive bacteria
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Abstract Objective This study aims to explore antibacterial and anti-biofilm activities of otilonium bromide
and its antibacterial mechanism against Gram-positive bacteria. Methods The MIC of otilonium bromide against
Staphylococcus aureus, Staphylococcus epidermidis, Enterococcus faecalis, Enterococcus faecium, and Streptococcus
agalactiae was determined by the broth dilution method, and the inhibitory effect of otilonium bromide on the growth
of planktonic cells was assessed by growth curve. Crystal violet staining and confocal laser scan microscopy were
performed to evaluate the anti-biofilm activity of otilonium bromide. The antibacterial mechanism of otilonium
bromide against S. aureus was studied by quantitative proteomics. Results The MIC, of otilonium bromide against

all Gram-positive bacteria tested were all <12.5 pmol/L, otilonium bromide significantly inhibited the growth of
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planktonic cells at subinhibitory concentration of 1/2xMIC concentration. In addition, otilonium bromide could
inhibited the biofilm formation of S. aureus in a dose-dependent manner as well as killed bacteria embedded in mature
biofilm. Proteomic analysis showed that otilonium bromide significantly inhibited the primary metabolic process and
induced oxidative stress response. Conclusion Otilonium bromide exhibited antibacterial and anti-biofilm activities

against Gram-positive bacteria, and the antibacterial mechanisms of otilonium bromide against otilonium bromide

may be related to disrupting the primary metabolic process and inducing oxidative stress.
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Fig. 1 Effects of otilonium bromide on the growth of clinical MSSA isolate (CHS101) and MRSA isolate (YUSA145)
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Fig. 3 Anti-biofilm activity of otilonium bromide against S. aureus
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Fig. 4 Differentially expressed protein (a), GO annotation (b) and KEGG analysis (C) of differentially expressed protein after S. aureus
cells treated with otilonium bromide
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