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Antibacterial mechanism of rhein against methicillin-resistant

Staphylococcus aureus
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Abstract: [Background] Methicillin-resistant Staphylococcus aureus (MRSA) is a common opportunistic
pathogen in hospitals and the community, characterized by multi-drug resistance, high morbidity and
mortality, and MRSA infection has become one of the common problems in the global medical community.
[Objective]| To study the antibacterial mechanism of rhubarb acid against MRSA. [Methods] To determine

Foundation items: National Key Research and Development Program of China (2018YFC1706200); Key Research and
Development Program of Sichuan Province (20ZDYF3291); Key Project of Sichuan Provincial
Traditional Chinese Medicine Administration (2018C031); Fundamental Research Funds for the Central
Universities (A0920502052001-8)
*Corresponding authors: E-mail: REN Yaoyao: yyren82@163.com; TAN Rui: tanrui@swjtu.edu.cn
Received: 02-09-2020; Accepted: 23-10-2020; Published online: 25-11-2020
BEEWE: FEEEAAITI(2018YFC1706200); PUJIIAE B A A5 H (20ZDYF3291); PUJIAE Hh B 2454 B m) 5 5 3
F(2018C031); o m A HEARIINY 55 9% & 113 42 (A0920502052001-8)
*@I51EE: E-mail: {EREEE. yyren82@163.com; H%F: tanrui@swijtu.edu.cn
Wi EEA: 2020-09-02; S HHEA: 2020-10-23; MEE A BHA: 2020-11-25



2112 A 2 A

the minimum inhibitory concentration (MIC) of rhubarb acid on MRSA by two-fold dilution method; to
determine the dynamic inhibitory effect of rhubarb acid on MRSA by MIC; to establish a biofilm model
and determine the effect of rhubarb acid on viable bacteria in biofilm barrier, and to observe the effect of
rhubarb acid by scanning electron microscope. The morphological changes of MRSA bacteria after the
action of different concentrations of rhubarb acid; the effects of rhubarb acid on the depolarization and
permeability of MRSA cell plasma membrane were determined by immunofluorescence staining and
fluorescence analysis. [Results] The MIC of rhein on MRSA was 8 ug/mL; rhein had obvious inhibitory
effect on the surviving bacteria in the biofilm, and under the effect of rhein, the morphology of the
bacterial body was obviously wrinkled and damaged, and the severity of damage was positively correlated
with the concentration; with the increase of rhein concentration and effect time, the fluorescence intensity
changed obviously, and the permeability of the cell membrane changed. [Conclusion] Rhein mainly
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damaged the cell membrane of bacteria, thus inhibiting the growth and reproduction of bacteria.

Keywords: rhein, methicillin-resistant Staphylococcus aureus, antibacterial mechanism
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Figure 1 Dynamic antibacterial curve
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Figure 2 MRSA apoptosis under the action of rhein
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Figure S The effect of different concentrations of rhein on the morphology of MRSA
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