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i E: (PRI ZEHHRERA T LORREERE, HERSAMIBLEANREWE,
T MR T B M AR5, BRI exds ., [B 6] AR ARE T Lel ek eF 23RE A WEH
REGVERAAE,. [Fk1 AR ERERFARBUENRLAAET L5 EF ARE EWER KR
QAT RIAVE A, R R AP R T A M Ak 3 T & 2t m 0 R £ 4% B85 W & (polysaccharide intercellular
adhesion, PIA)A 49370, 2 HLE FN T LR FE FEsT4HX H RIS DNA (eDNAYE R 2 8%,
RT-PCR & KA M Lk B F E AR A AR icaA. cidA. agrA #= sarA B KX g09%m. [4XR] 4
REREN2HERHREAAWET RABGRGIPHER,;, LAFE T EARILEH PIA 94Kk, LE
KT ZRH; Zm 3 F & 637 545X B Ak eDNA 69830 F , 2 F 1/4 %) 37 8 R E (minimum inhibitory
concentration, MIC)#¥) %% EFZMA L FZEFH EIKA 16 h B, HaRi4Ek, eDNA 9B Z K
T 48.62%; A AEFETREFINH 2% EH HIRA A MR mAn XA B 69 %348, HF 12MIC #9540k
FHEERALEECTF HRY 16 h /5, icaA.cidA.agrA F= sarA B o & L3 5 5 bext BIEIKT 91.6%.
94.7%. 77.6%A= 70.4%. [4#) Lk FEFEBE04] icaA F= cidA B8 &L, Foh PIA 895 mApn
eDNA #9838, 3t fm T AW G K.
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Inhibition of Staphylococcus aureus biofilm formation by oridonin
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Abstract: [Background] Staphylococcus aureus is a type of common food-borne pathogenic bacteria that
can easily form biofilm on the surface of food and processing equipment, leading to food corruption and
disease spread, and threatening food safety. [Objective] To study the inhibition of S. aureas biofilm
formation by oridonin. [Methods] The inhibition of biofilm formation by oridonin was studied using
crystal violet staining assay and scanning electron microscopy. The influence of oridonin on the formation
of polysaccharide intercellular adhesion and the release of extracellular DNA (eDNA) was detected by
Congo red agar and spectrophotometer. RT-PCR analysis was used to determine the effect of oridonin on
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the expression of genes, including icaA, cidA, agrA and sarA. [Results] Oridonin showed strong

antimicrobial activity on S. aureas biofilm formation. Polysaccharide intercellular adhesion formation and
eDNA release were greatly inhibited by oridonin. eDNA release decreased by 48.62% after incubated with
oridonin at 1/4MIC for 16 h. Oridonin could significantly inhibit the expression of biofilm forming related
genes in S. aureas. After incubated with of oridonin at 1/2MIC for 16 h, the relative expression of icaA,
cidA, agrA and sarA of S. aureas were reduced by 91.6%, 94.7%, 77.6% and 70.4%, respectively.
[Conclusion] Oridonin can significantly inhibit the biofilm formation of S. aureas via the reduction of
icaA and cidA expression, so as to influence the synthesis of polysaccharide intercellular adhesion and the

eDNA release.

Keywords: Biofilm, Staphylococcus aureus, Oridonin, Biofilm-related genes
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REFRFEAE N 2s FAXNTIR, 37 °C B59% 24 h, HUH
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F 27 S B AT 40T o

#1 ZKEE PCR3Y
Table 1 Primers used in RT-PCR
519 519573

Primers

R BRI

Primers sequence (5'—3") Size (bp)

icaA-F AGTGCAGTTGTCGATGTTGGCTAC 822
icaA-R CAACACATGGCAAGCGGTTCATAC
cidA-F ATCTTCCCTTAGCCGGCAGT 396
cidA-R TGCACCGTCTTCTACCCAAG

agrA-F TGCCCTCGCAACTGATAATCC 343
agrA-R ACCAACTGGGTCATGCTTACG

sarA-F CGCTGTATTGACATACATCAGCGA 294
sarA-R TGCTTTAACAACTTGTGGTTGTTTG

16S rRNA-F TACACACCGCCCGTCACA 79
16S rRNA-R CTTCGACGGCTAGCTCCTAAA
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Figure 1
S. aureus

Determination of the MIC of oridonin on
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Figure 2 Effect of oridonin on the biofilm formation of
S. aureus

e % SXTEAAMLN, 25 B3EP<0.05); **. 5XJ 4
H, 258 % P<0.01). FFE.

Note: *: Significant difference as compared with the control

group (P<0.05); **: Extremely significant as compared with the
control group (P<0.01). The same in following figures.
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Figure 3 SEM of the S. aureus biofilm treated by

oridonin at different concentrations
Note: A: 1/2MIC; B: 1/4MIC; C: 1/8MIC; D: CK.

& 5 AT, A A ATERIE eDNA B bl &
Vg R B B A B 2 A, S 6 B A
o, 1/4MIC £ FHHZRAER] 16 h 5, @ E#H
BRI eDNA HYREHCRIEIN T 48.62%, 225t 3%
(P<0.01), KB4 BHI 2 AR 4 08 030 2 R TR
eDNA 153, I HFE A 50 H 38 5 s s i ]
T2 1% T
25 ZZRERZEWNEHEBEEIKE icaA. cdA.
agrA T sarA BEERIEHENT

FHI RT-PCR HARKG T 412 B 30 42 B
O R R icaA . cidA . agrA FlsarA FER IR
s, REE R UL 6. HIEl 6 AT, MEAE R A
(1 4 B 0] B 2 BR AR TR MR Y icaA
cidA . agrA F sarA F:H XTI 5 (P<0.01),
Hrp 12MIC 94V R S AR 46 8 (A A Bk T
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Figure 4 Effect of oridonin on the PIA production in the
S. aureus biofilm
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Figure S Effect of oridonin on the eDNA release in the
S. aureus biofilm
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Figure 6 Effect of oridonin on expression of biofilm
forming related genes in S. aureus
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R PR, S EAHEIKA eDNA B
R R BRSO 22 X R Ak ie S 54
WO A ERE eDNA By s
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