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Study on the adjuvant effect and mechanism of Xuanbai Chengqi Decoction in
inhibiting methicillin-resistant Staphylococcus aureus
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Abstract: Objective To investigate the effect of Xuanbai Chengqi Decoction (XBCQT) on the formation of methicillin-resistant
Staphylococcus aureus (MRSA) biofilms and evaluate its synergistic antibacterial effect in combination with vancomycin.
Methods The antibacterial activity of XBCQT against MRSA USA300 was evaluated using minimum inhibitory concentration
(MIC) determination, disk diffusion assay and time-growth curve assays. Crystal violet staining, phenol-sulfuric acid method and
semi-solid agar plate assays were employed to examine the impact of XBCQT on bacterial biofilm formation and its underlying
mechanisms. The in vitro synergistic antibacterial effect of XBCQT and vancomycin was analyzed using the checkerboard
microdilution method. A murine pneumonia model of MRSA infection was established, and the in vivo anti-infection efficacy of
the combination therapy was evaluated by assessing bacterial load and pathological damage in lung tissues. Results The

antibacterial test results showed that the sub-inhibitory concentration range of XBCQT against the MRSA USA300 strain was 0~
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10 mg/mL. Crystal violet staining results demonstrated that XBCQT significantly inhibited MRSA biofilm formation in a dose-

dependent manner (P<0.05). Mechanistic studies indicated that XBCQT reduced extracellular polysaccharide synthesis (P<0.05)

and impaired bacterial motility (P<0.05). XBCQT combined with vancomycin exhibited notable synergistic antibacterial effects in

vitro. Experiment results in vivo showed that XBCQT combined with vancomycin further reduced bacterial load in lung tissues

and alleviated inflammatory damage (P<0.001). Conclusion XBCQT can effectively inhibit MRSA biofilm formation by

suppressing extracellular polysaccharide synthesis and bacterial motility, thereby exerting an anti-virulence effect, and its

combination with vancomycin enhances antibacterial efficacy against MRSA infection.

Keywords: Xuanbai Chengqi Decoction; methicillin-resistant Staphylococcus aureus; biofilm formation; vancomycin; synergistic

antibacterial effect
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%0312 5mg-mL", HEEBASETHY LS AR TR
43 AE R BE P R S e R TR 47 1) 96 FLAR . T
37°CHE IR 15 - 40 85 9% 18 h, il T B AR 0 52 7% FL
OD,,, 18, LB £ KA.

22 HKAYEE L HYEAN

W 1% 9% 2 0 HUW 9 USA300 B #k (0D, =0.8)
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23 EFE-A K &R E

1 USA300 1 £k % 1:100 #k: 21 TSB 5 7%
e, F37°CIR% R 72 E OD,y= 0.3 W E WT 41,
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(2mg-mL™D, 7E6fLIRF, FFLIIA 500 uL Fik 5
W, 37°CHERERTF 24 ho WEH 45 K5 5 BRI 14
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JREE TR RGN, DN AT 55 20 B R E0% 77
= BB BE A A ) A € R A BR B 0 e T I
DNA B 5542 28 M BgTs 1, FETIBERIR N R4 1)
A& o X PR 4H TR B ) PR 3R IE FN 73 WA 22 R 15 H0 it
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