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The effect and mechanism of seven traditional Chinese medicine extracts
on in vitro inhibition of Staphylococcus aureus
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Abstract; The aim of this study was to investigate the in vitro antibacterial effects of seven Chinese herbal medicines, namely, baicalin,
berberine, Rhododendron, Saxifraga stolonifera Meerb, Dracocephalum tanguticum Maxin, Terminalia chebula Retz., and Hippophae rham-
noides on Staphylococcus aureus and to explore their potential antibacterial mechanisms. The minimum inhibitory concentrations of the
different herbal medicines against Staphylococcus aureus were determined using the micro—broth dilution method, and the in vitro inhibitory
effects of these herbal medicines on Staphylococcus aureus were studied by measuring the growth curves of Staphylococcus aureus. Then, the
effect of the herbal medicines on the biofilm production, biofilm permeability and intracellular adenosine triphosphate ( ATP) content of
Staphylococcus aureus were determined to reveal the potential antibacterial mechanisms. The results showed that all the herbal extracts had in-
hibitory effects on Staphylococcus aureus, among which berberine and baicalin presented better inhibitory effects than other herbal extracts.
The growth of Staphylococcus aureus in the herbal treatment group was slow, and berberine exhibited the strongest growth inhibition effect.
The aqueous extracts of berberine, baicalin, Tangut Cyanine Blue, Azadirachta indica, Sea—buckthorn fruit, and Tiger grass, and the alco-

holic extracts of Tangut Cyanine Blue, Azadirachta indica, Chebul, Sea—buckthorn fruit, and Tiger grass, significantly inhibited the
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formation of Staphylococcus aureus biofilm. After treatment with baicalin and berberine, the total extracellular protein and nucleic acid con-

tents of Staphylococcus aureus increased in positive correlation with the concentration of drug extracts. The intracellular ATP content of Staph-

ylococcus aureus treated with berberine decreased significantly. Taken together, the seven herbal medicines had in vitro antibacterial effects on

Staphylococcus aureus and were able to inhibit bacterial growth by the mechanisms of affecting biofilm permeability and cellular energy metab-

olism of Staphylococcus aureus.

Keywords : herbal extracts; antibacterial effect; biofilms; cell membrane permeability
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