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Abstract: Objective To explore the antibacterial activity of flavaspidic acid BB on three kinds of gram-positive pathogenic
bacteria and the scavenging effect of biofilm. Methods Microdilution method was used to determine the minimum inhibitory
concentration (MIC) and minimum bactericidal concentration (MBC) of flavaspidic acid BB on 15 clinical isolates of
methicillin-resistant Staphylococcus aureus (MRSA), Enterococcus faecalis (EFA) and Enterococcus faecium (EFM); Effect of
flavaspidic acid BB on growth cycle of MRSA2, EFA13 and EFM15 was investigated; CCK-8 method and scanning electron
microscopy (SEM) were used to investigate the scavenging effect of flavaspidic acid BB on MRSA2, EFA13 and EFM15 biofilms.
Results MIC and MBC of flavaspidic acid BB for MRSA were 11.49 — 63.50 pg/mL and 22.98 — 160.00 pg/mL; MIC and MBC
for EFA were 7.07 — 160.00 pg/mL and 28.28 — 160.00 pg/mL; MIC and MBC for EFM were 16.82 pg/mL and 56.57 pg/mL. MIC
of flavaspidic acid BB for MRSA1 — 2 and EFA14 — 15 were lower than that of mupirocin. Growth of MRSA2, EFA13 and
EFM15 were inhibited by flavaspidic acid BB, which could delay the test bacteria entering the logarithmic growth phase. Clearance
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rates of MRSA2, EFA13 and EFM15 biofilms by flavaspidic acid BB (MIC) were respectively 85.15%, 76.48% and 82.31%, which
were better than mupirocin, vancomycin and daptomycin. Clearing effect of flavaspidic acid BB on MRSAZ2 biofilm in accumulation

and maturation stage were better than daptomycin, clearing effect of flavaspidic acid BB on EFA13 biofilm in accumulation and

maturation stage were better than mupirocin, vancomycin and daptomycin, clearing effect of flavaspidic acid BB on EFM15 biofilm

in maturation stage were better than mupirocin, vancomycin and daptomycin. Conclusion Flavaspidic acid BB had a good

antibacterial activity in vitro and clearing effect on biofilms.
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Fx1 HELBDE: BB XFIXEER MIC 1 MBC
Table 1 MIC and MBC of flavaspidic acid BB on tested strains

MIC/(ug-mL ™)

MBC/(ug'mL %)

=Rl

HMAELKBB  HLPRE  AhER KSR EmMEEKBB  HILPFE  ANER  BHEER
MRSA1 40.00 320.00 1.00 1.00 160.00 640.00 4.00 4.00
MRSA2 11.49 2560.00 1.00 8.00 22.98 5120.00 4.00 16.00
MRSA3 80.00 0.25 0.50 1.00 80.00 1.00 1.00 4.00
MRSA4 50.40 0.25 0.50 1.00 80.00 1.00 2.00 4.00
MRSA5 56.57 0.50 1.00 2.00 113.14 2.00 4.00 2.00
MRSA6 80.00 40.00 0.50 4.00 160.00 80.00 1.00 8.00
MRSA7 40.00 0.25 1.00 1.00 80.00 1.00 1.00 1.00
MRSA8 63.50 0.25 0.50 1.00 80.00 1.00 0.50 4.00
MRSA9 40.00 0.25 0.50 0.50 80.00 1.00 1.00 2.00
MRSA10 40.00 0.25 1.00 2.00 80.00 1.00 2.00 8.00
EFA1l 80.00 40.00 1.00 1.00 160.00 160.00 4.00 4.00
EFA12 50.40 40.00 0.50 2.00 100.80 160.00 1.00 8.00
EFA13 7.07 80.00 1.00 8.00 28.28 320.00 4.00 8.00
EFA14 160.00 40.00 0.50 8.00 160.00 160.00 2.00 16.00
EFM15 16.82 0.70 1.00 4.00 56.57 4.00 1.00 16.00
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Fig. 1 Time-kill kinetics curves of flavaspidic acid BB against MRSA2 (A), EFA13 (B) and EFM15 (C)

—— MRSA2
—*+— EFA13
—+—EFM15

Asoo

24 36 48
t/h

12

2 MRSA2. EFA13 f1 EFM15 4 4% fE AU K fhk
Fig. 2 Biofilm growth curve of MRSA2, EFA13 and EFM15
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A, D, G-initial adhesion stage (cultivation for 3 h) B, E, H-aggregation stage (cultivation for 6 h) C, F, I-mature stage (cultivation for 24 h)

&3 #|LDEE BB X MRSA2 (A~C). EFA13 (D~F) 1 EFM15 (G~1) MR 4 KM EUERR R A2
Fig. 3 Effect of flavaspidic acid BB on clearance rate of MRSA2 (A — C), EFA13 (D — F) and EFM15 (G — 1) biofilms at

different growth stages
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Fig. 4 Clearance effect of flavaspidic acid BB on biofilm of MRSAZ2 at various stages
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X i 1/2 MIC ¥4 T BB MIC 41 1% BB 2 MIC #4112 BB
Bl 5 #HiFEDE BB X EFAL3 S ERE M AERYE R ER
Fig. 5 Clearance effect of flavaspidic acid BB on biofilm of EFA13 at various stages
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Fig. 6 Clearance effect of flavaspidic acid BB on biofilm of EFM15 at various stages
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