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Effects of Chinese herbal extracts on biofilm formation of Staphylococcus aureus
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Abstract: The biofilm formation is an important cause of bacterial antibiotic resistance and persistence infection,which brings
greal harm to the medical and food safety. At present,the use of Chinese herbal medicine has played an positive role in pre-
vention and treatment of pathogenic bacterial infections. In this study, 16 of herbs, including Rhei Radix et Rhizoma, at al.
were selected ,and the bacteriostatic effects of ethanol and water extracts on Staphylococcus aureus NCTC 8325 were analyzed
by 96-well bacterial culture method. The crystal violet assay was used to determine the biofilm formation of S. aureus NCTC
8325 under sub-inhibitory concentration of extracts. The results showed that, with the exception of Caulis Alsophilae having no
inhibitory effects on the S. aureus NCTC 8325,15 extracts had antibacterial activity. Moreover, it was observed that the ex-
tracts of Rhei Radix et Rhizoma, Polygoni Cuspidati Rhizoma et Radix, Notopterygii Rhizoma et Radix, Ligustri Lucidi Fruc-
tus, Prunellae Spica, Senecionis Scandentis Hebra, Magnoliae Flos, Coptidis Rhizoma, Amomi Fructus, Caulis Alsophilae, Ar-
temisiae Scopariae Herba and Menthae Haplocalycis Herba could significantly inhibit the biofilm formation of S. aureus NCTC
8325. The ethanol extracts of Siegesbeckiae Herba, Pteridis Multifidae Herba, Clematidis Radix et Rhizoma, Schizonepetae
Herba had inhibitory effects on the biofilm formation of S. aureus NCTC 8325 ,but the water extracts of Siegesbeckiae Herba,
Pteridis Multifidae Herba, Clematidis Radix et Rhizoma, Schizonepetae Herba enhanced the biofilm formation. These results
indicate that the bioactive compounds in the two extracts may differ due to the use of different extraction solvents. Thus, our
findings indicate that some Traditional Chinese medicine can be potential adjunctive agents for the prevention and treatment of

S. aureus infection.
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Table 1 MIC determination of water extract and ethanol extract of traditional Chinese medicine against S. aureus
MIC(mg/mL) MIC(mg/mL)
R KA R R KA R
Chinese herb Water Ethanol Chinese hetb Water Ethanol
extrace extract extrace extract
PN BRI
Rhei Radix et Rhizoma( RRER) 20.77 12.07 Clematidis Radix et Rhizoma( CRER) 11.70 9.30
TRAL "
. o R e
Polygoni Cuspidati Rhizoma et 107.30 40.50 L . 1.11 10.10
Radix( PCRER ) Pteridis Multifidae Herba( PMH)
T T K
Notopterygii Rhizoma et Radix( NRER) 130.40 11.59 Caulis Alsophilae( CA) N N
2 PiF THE
Ligustri Lucidi Fructus( LLR) 256.15 30.63 Senecionis Scandentis Hebra( SSH) 1.95 18.40
B E HiE
Prunellae Spica(PS) 27.61 22.29 Coptidis Rhizoma( CR) 0.45 0.09
g =
Siegesbeckiae Herba(SH) 89.15 28.56 Amomi Fructus( AF) 8.54 1.24
i e
Menthae Haplocalycis Herba( MHH) 23.86 61.73 Schizonepetae Herba( SH) 4.38 3.96
FR 158.65 9.86 I PR 2.75 2.25

Magnoliae Flos( MF)

Artemisiae Scopariae Herba( ASH)

TE: N B ESCR .

Note:" N" : No antibacterial effect.
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Table 2  Effects of water extract of traditional Chinese medicine on the biofilm formation of S. aureus

gl A Il Time
Chinese herb Working concentration ( mg/mL) 6h 2 h

K # RRER 5.20

F£4t PCRER 6.70

375 NRER 65.20

4 31 LLF 64.00

HFAHT PS 1.70

K2 SH 2.80 + +
WA MHH 12.00 +
¥ MF 2.50

Rl CRER 0.18 + ¥
KB PMH 0.14 + +
Jer R CA 0.70

TFH5k SSH 0.92

#i% CR 0.25

W= AF 0.13

JHFF SH 0.14 + N
Bk ASH 1.38 N

T ORI G AE VIR + 7 SRR HEA: W RIE ; “N” SRR TCRCR, T Il
Note:"-" means inhibition of biofilm formation;" +" means the promotion of biofilm formation;" N" means no effect,the same below.
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Fig. 1  Effects of 16 herbal water extracts on biofilm formation of S. aureus
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Table 3  Effect of ethanol extract of traditional Chinese medicine on the biofilm formation of S. aureus

izl T AR A ] Time

Chinese herb Working concentration( mg/mL) 6h 12 h
KX # RRER 6.03 - _
FEAL PCRER 20. 10 N _
JEi% NRER 5.80 _ B
4 yif LLF 15.30 - _
SIAH PS 11.30 - -
% ® SH 1.80 - -
#ifar MHH 7.70 - _
2F MF 4.90 - -
Rl CRER 0.59 - _
BT PMH 0.63 - _
JBE N CA 0.42 - -
T-H ) SSH 4.60 - _
W% CR 0.02 - _
= AF 2.47 - -
FZF SH 0.25 N _

T B ASH 0.28 - _
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Fig. 2 Effects of 16 herbal ethanol extracts on biofilm formation of S. aureus
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