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Effects of silymarin on S. aureus ATCC25923 biofilm
and its virulence factors
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Abstract: Objective: In this study, the effects of silymarin on the
biofilm S. aureus ATCC25923 and its virulence factors were
investigated. Methods: The inhibition and clearance of silymarin
on S. aureus ATCC25923 biofilm formation were detected by
crystal violet staining, the effects of silymarin on its biofilm
metabolism were investigated by MTT staining, and the effects
of silymarin on its coagulase expression and hemolytic activity
were investigated by {reeze-dried plasma and aseptic defibrinated
sheep blood. In parallel, the effects of different concentrations of
silymarin on its biofilm and Fourier transform were observed

under an optical microscope. Results: The results showed that the
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minimum inhibitory concentration (MIC) of silymarin against S.
aureus ATCC25923 was 0.5 mg/mL, the inhibition rate of
silymarin to S. aureus ATCC25923 biofilm at MIC concentration
reached 90% , and the clearance rate reached 89.2%, and the low
dose of silymarin could significantly inhibit its hemolytic activity
and coagulase expression. Conclusion: The outcomes of the
experiment demonstrate the great potential applications of
silymarin in the areas of natural preservatives and food safety.
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Figure 1  The inhibitory effect of silymarin on

S. aureus ATCC25923 biofilm

T AT LLA H oK R 2T DL 3 B 4 e
EERTA ATCC25923 A WM T i, HL 2 30— 1 7 4 4K
P HG v oG] BE 20 AR W R AR B 2.679,1/2MIC F
MIC ¥ FE B A4 9 IROE )46 $0h 0.566 F1 0.271, A7 [ T XF
RH M THET 78.9% M 90.0%, A AW WEZER, M
IR BB 1 7K TR 3R 6 A TR B VR N . A
R4 WE 5 2 B 1/ 16 MIC He BE R B 3 A S /K $2 9 7T o6
S 4 v 0 R 2 Bk B A W M O T B B A A A B
3 R ) S A K A T A 4 e A A R A A
WIBER T . ARV DA iR 98 R B, 0.1 %6 T 4 4 vl x4
T (000 5 3R B A ) B A ) Rk ] 99.73% . HH MK
SR AR E 7K T 3R X 4 (0 A Bk 0 AR 0 RO Y
MHE R B .

2.3.2 X S. aureus ATCC25923 204 Wy I 1 7 I A6 1]

TE AN A W) B R 22 5 AR TR e R A K R 3
Ab IR 25 AR YL 0 )5 (8 AR 4SO s G Az 1 R B
et a5 A 2 TR

2 ] LLE 5 R T K ] 3 A A
B E A R4 93 BRAE T, Hor 1/4MIC, 1/2MIC 1 MIC
e RE I A ) RS PR R B R 16.6%6.,46.4%,89.2% , T
1/16MIC ¥ J B 78 BR R ALA 0.16 %, 5 % FRAL A 1L 22 5=
R . 7828 ™ B B 5T b dR /N A W A e
(MBIC) F B3R BRAb B & B O A B3R A 8 h, HAE W) IR
R RIKH 59.17% . RE 45 R WK R E R B B
) A 0 3 R R L L B — E B R R AR
2.4 JKTRET R XS A 4 B 9 A R A D 4E A

MTT A {5 F 106 40 B 28 LA v (0 F I 4 , 78 3% 31 R
JBt SR AN 2 3 C FE T AMEME MTT 36 B KR
i Y U 4 R R DT RRZE 40 A b L T BE 40 e G e Th g



&M | Vol.40, No.3

1001 Hok
80
60 ok
40+

20+ *

T BRR
Biofilm clearance rate/%

Xﬂ?éﬂ TIRMIC 1/2MIC
1/16MIC 1/4MIC MIC
7K K] R R

Silymarin concentration
*» oG RAMILEA BFEZER, P<0.05; » * KRR 53
LA L AT B 3 2% 5, P<<0.01
B 2 KEH E3TS. aureus ATCC25923 4 4 i 64
H AR R
Figure 2 The scavenging effect of silymarin on

S. aureus ATCC25923 biofilm
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Figure 4 Effects of silymarin on S. aureus ATCC25923
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Figure 5 Biofilm coverage
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Figure 6 Effects of silymarin on hemolytic activity of

S. aureus ATCC25923
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Figure 8 Effect mechanism of silymarin on biofilm and virulence factors of S. aureus ATCC25923
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