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Study on mechanism of total alkaloids of Sophora flavescens against
Staphylococcus epidermidis

WANG Li-jun, YANG Qin, YE Min, LIU Zhi-qiang
Jiangxi College of Traditional Chinese Medicine, Fuzhou 344000, China

Abstract: Objective To detect the effect of alkaloids of Sophora flavescens on biofilm formation in Staphylococcus epidermidis in
vitro, and to observe whether total alkaloids of S. flavescens can affect the tolerance of Staphylococcus epidermidis to lactic acid and
hydrogen peroxide, then explore the possible anti-microbial mechanism of alkaloids in Sophora flavescens. Methods The biofilm
of Staphylococcus epidermidis was prepared in vitro. We evaluated the effect of alkaloids in S. flavescens on the biofilm-forming
ability of Staphylococcus epidermidis via 96-well cell culture microtiter plates with crystal violet staining as well as Congo red
experiment. The biofilm formation of Staphylococcus aureus was observed using scanning electron microscope. Then, we measured
the change of tolerance to oxidative stress and sensibility to antibiotics for Staphylococcus epidermidis being treated by alkaloids in
S. flavescens Ait. qRT-PCR analysis was performed to show the relative transcript level of serp2195 and gpxA-2 upon
Staphylococcus epidermidis strain exposed to alkaloids in S. flavescens at different concentrations. Results Alkaloids in S.
flavescens significantly prevented biofilm formation in Staphylococcus epidermidis (P < 0.001) at the concentration of 5.0 mg/mL
during crystal violet staining and Congo red experiment, and thus weakened tolerance to oxidative stress and enhanced sensibility to
lactate for Staphylococcus epidermidis. Alkaloids in S. flavescens could downregulate the transcript level of serp2195 and gpxA-2.
Conclusion Alkaloids in S. flavescens has a significant inhibitory effect on biofilm formation of Staphylococcus epidermidis,
which weakens the tolerance of bacteria to oxidative stress. The mechanism may be realized by downregulating the transcript level of
serp2195 and gpxA-2, and alkaloids in S. flavescens could reduce Staphylococcus epidermidis tolerance to lactic acid. To sum up,
Alkaloids in S. flavescens can be applied to the gynecological infection caused by biofilm-producing bacteria.
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Table 1 Primer sequence of qRT-PCR

BE[A intii (K7 ik
gyrB 5°-TTATGGTGCTGGACAGATACA-3’ 5°-CACCGTGAAGACCGCCAGATA-3
serp2195 5°-CCATTTGTCTTCCGAATGGT-3’ 5°-GCCCATATCCTTGGATTGAA-3
ZPXA-2 5-TTTGCGAACCAAATAATCCTG-3’ 5-TGAGCTTCCCTTGCAATGAT-33
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Fig. 1 Crystal violet staining for extracellular adhesion

matrix
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Fig. 2 Biofilms of Staphylococcus epidermidis detected by Congo red test
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Fig. 3 Detection of Staphylococcus epidermidis biofilm by scanning electron microscope
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Table 2 Tolerance of Staphylococcus epidermidis to hydrogen peroxide

T S AT 32
ZH p/(mg-mL™)
10.0 pmol-L™! 5.0 umol-L™! 2.5 umol-L™! 1.25 pmol-L™! 0.63 umol-L™!
I % — - + + + +
5 A 5 - - _ . .
10 - - - + +
15 - - - - +
T HEAEK: -7 TMEAEK, TRA
“+” with bacteria growth; “—" no bacteria growth, same as following table
33 BERWIEE T REEEIKE X F B A S *R3 REBBHREXNABRREZ M
B Table 3 Tolerance of Staphylococcus epidermidis to lactic acid

FF A of R A E 38 A N T 5 SR 2
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WS T 8 fF. 45N 3,

34 EHEEWHIGI SR EREEER

RS R ER A 2 BV A B R, S S R
A serp2195. gpxA-2 (Al gt — 200 = B i
LRGN AD 2 Bt O E A, & B A
WHIFNTE R EA R IE R 2 PR A ISRk

pl FLERI 32 1
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Fig. 4 Transcriptional levels of oxidative stress response

genes serp2195 and gpxA-2
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