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Dandelion Aqueous Extract Affects Biofilm Formation by S. suis
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(1. College of Veterinary Medicine , Northeast Agricultural University, Harbin 150030, China;
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Abstract: The objective of this study was to investigate whether or not dandelion aqueous extract
combated bacterial growth or affected biofilm formation by S. suis. In this study, the chlorogenic
acid content of the dandelion aqueous extract was detected by high efficiency liquid chromatogra-
phy (HPLC). Using a microdilution broth method, the MIC or MBC of dandelion aqueous extract
or chlorogenic acid against S. suis was determined. The S. suis biofilm was determined by crystal
violet staining. The S. suis biofilm was also examined by scanning electron microscopy. The
results revealed that the chlorogenic acid content of the dandelion aqueous extract was 5. 833
mg *» mL~'. The MIC, MBC of dandelion aqueous extract to S. suis was 62. 5,250 mg » mL ™!,
respectively. The MIC, MBC of chlorogenic acid to S. suis was 2. 5,10 mg * mL™',respectively. In
the negative control, scanning electron microscopy analysis revealed that bacteria were embedded
within the biofilms,and the thick slimes revolved around the bacteria. However, the biofilms were
significantly affected following growth in the presence of dandelion aqueous extract or chlorogen-
ic acid. Moreover, biofilm formation by S. suis was dose-dependently decreased by sub-MICs of
dandelion aqueous extract or chlorogenic acid. Sub-MICs of dandelion aqueous extract or chloro-

genic acid also diminished bacterial population by S. suis. There were no slimes and extracellular
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matrix components in sub-MICs of dandelion aqueous extract or chlorogenic acid treated s. suis

biofilm. In summary, our study showed that sub-MICs of taraxaci herba aqueous extract signifi-

cantly decreased biofilm formation by S. suis,and one of the active ingredients in dandelion aque-

ous extract was chlorogenic acid.

Key words: Streptococcus suis ;biofilm;dandelion aqueous extrac;chlorogenic acid

W PR (Streptocccus suis, S, suis) J&— Fh 2
22 FH PR A TR AN 5| B A 0 il A L DG T A L0 N IR
R — R INVBNR T HL AR 5 Mtk N B o —Ff
NHEFE R . AR R b B B AN TR R S A A
TEAE AL B T 40 1 w5 0 A1 T Cextracellular
matrix) (2 1 AE YL S & . T8 AR ) IR
F14) i A1 255 J5 ok R A 5 AN A TR AR T . A R
B P05 B ) 4 B R T A R TE R
£ F G0 I I 398 90 A TR Y T 24 30 4 TR 2E T
IF1) 35 1% 1) 0 1) 58 4 3 A 9% (dandelion) & —Fp
ZAEA S RHEY) 7R T & o A A, R IR
MAS AR . WA S Ay —Fh 2 FIAE Y B FIIE A
BRBT KGR ORI St 2 e o il A A [) R L
B ) HA S R B 25 BRIE PR . S A AR K $E )
AT DL I A 5 T 1 A8 N TR 5 3 4 Sk I Y 4
SR a] DA Z fige v A s £ 0 35 5 10 I TR RS M R DT 5
WA TR LI LA A T . SR A B
0 42 RE S B W) T 100 AN B A= ) R Y B 5T R
U0 T A SCHR ARG o 3 2 0 3 BT B PR LA D
SRR . B . B BUE AL B PR B
R RS 2R R R A B
B TR A RS R ER B S O s 2
Folv 40 BT 19 25 0 48 T 8 T B34 A 0 4 R R
R X A i 3K TR AR ) B T TR B ) 1) 5 PN A S
BROR DLARIE o A T T 2 S 75 By V6 4 B 3K T s 1) Jof
FH » R T 28 B 7K 4 4 0 1A S0 4 i 33K 1T A 400 5 FEE 14
T BCHEAT T8 AR 3 22 BT B BRI AL L 4
J T 2 0 7 6 i 2K TS A I P i AR AR

1 MHBE5FE
L1 ###

TR < A B IR A 0 B R o RO R 2 B e R
BT P S A O S s AR I b E 24
AR VIR IEVLAR 2504 20 5] 5 AR 2K HE A 0y 400 5 s 5 2
. B il K Innovotech R A El ; THB( Todd-
Hewitt broth) #5373k . W 8 rp [ 75 & = R el ¥ 19 24
WIEARA BR3¢ 5 oo B I B o [ 24 AR )

il A BT 5 N R R R € 5 4
1.2 FENUH

fiti 71 (SN239591, 35 [ Epoch) , 44 HL 45 (S~
3400N, HA) . HA B HE 10 AVP m ZORAH (1% 4,
AN 2%, CWS30 {58 T AR .
1.3 A&
1301 Tk 4 Wy i & R0 4 I R 4 kA
PRIBGH 23 9% 200 g TR, My i 5 mZ£ 18K 1. 6
L& BB K. B 30 min, 12 JZ 2010 i U8, L
TE . IS PRI AZE K 1.2 L 3L 30 min,
WA 12 B2 ik, & IF 8. W L 3 000
remin ', B0 10 min, BRI FH IR 6 78 & ALk
4% 100 mL, FEF B2 @K TIERILE T 2 8/
K MERFRRTEARE THA 1 g M 2 mL 3ZE
K 0. 22 pm PS8 RAEAE —20 T,

2 R AP R 2 B N B S T kY DL R
PR A S A T o o 75 20V 8 335 5 T 45 6 8 DK 4R )
W gk SRR .
13,2 T 28 /K B2 1 R 4t L IR o) 44 i BR AT e /N 41
PR EE (MIC) K d5 /I A% Wk BE (MBC)
MIC (i 52 2 B8 1. Wiegand 5 13 & A ¥ 76 B¢ 1k
HEAT o 5 5 2R 0 O Ak 4 Fh T THB 35088 -4 . 37
CH R, BORA WA T THB 33 5,
37 CHEFE 12~16 h,  Hoim 6 B Ok S R 45 o
0.5 FERBE &M (1. 0X10° cfu » mL™), %R EH
THB B 5B AL 1. 0X10° ofu » mL ™', KK
 TCEE 96 FLAN MBS FR AR I A THB 15 75 3%, BR 56 1
fLIMA 160 pL THB B Ff 550, Hop 48 m A 100
pL THB.ZESS 1 FLINA T A K8 40 pL RS,
SRIGWE 100 pL 255 2 L. IR 515 B 100 pL
25 3L S L B 25 11 LIRS 11
LR 100 pL 355,55 12 LA S AP ERK
XtRR . SRS 7R B L YA L 3 ] & G Y B R 100
p L A B AL B AR E 29 8 5 X107 cfu -
RAJGEHL. T 37 CE 24 h, LINIR ML, L0
TR AR K 1 24 W SR 0 e R L B Ok 4% A B K B 9 o)
S. suis 1) MIC,

mL !,



10 14

T2 A A YK AR W 4 TR TR AR R AR S T T

1877

M MIC 285 ALEI 5 1 L P 43 5 50 pl )
3R THB AR b .37 CHlAATIEE 24 h, W
SRAE LRIV AP R UL T AR A K B AR 2 VR
4 MBC,

1.3.3  JEHE Bk TE A P B 1 fig 70 Z MR
A S T L T SR R R R R T OE R AR
£ THB 3t VA B2 2 REAT 70 8. L THB B¢
JEF B b Bk A T L AN T THB WA it
B, 37 CHIREE A EE IR 18 h J5 . ok |
Wk FE S R B 0.5 F IR &) (1. 0 X 10°
cfu e mL™")  #F ) THB ¥4 35 77 HE 0 B {17 i
JEZH 1X10° cfu » mL ', 4L 200 pL 74 W0 )
ORI A R AR N, RS THDB MRS 55 51
LKA, 37 °C,50 r« min “FEIK B85 3E 72 h,
BB S I BR A (THB K5 3% 38 A BH M B 41 (1/2
WY AR . S M S. Stepanovic 45 19 735 43 51
25 IR REZH CTHDB #5557 50 | fH M X B4 (1/2MIC
IRV ) B 1k X B8 41 O 4 R B 0D 3 W) B 97
72 h JE g, BEAR AL 595 nm AR E OD fi. Fl
H B R AR ) R0 T RE

L34 ASTR] R BE T 28 D K 42 4 B[] ok 32 2 i 1
XPEEBR A AR T WAE R R 0.5 K
P AR RS 1. 02X 10° cfu » mL™", ] R /R i HL AR
W4 M6 2 g L o n T VAR S K R 3 200
pL CHe B 4y Bk 1/2MIC, 1/4MIC, 1/8MIC,
1/16MIC.1/32MIC) » 75 15 %5 1 4 AL U 3 5%
o R B X BRAL CRN O » AR 5 A EA .
37 °C,50 r » min "$#E K FWEHE 72 h, PBS ¥ Uk 2
U [ G 0 Bl FR AL 595 nm 2RI 5E OD fH ..
1.3.5 A DEIK B2 W B 5 I R T i 3K TR AR ) 4 e

150

THAEADEA IS PR IR B R ke b B
BT R LS I BE T L O K | PBS(pH7. 2) #2842
Ve 3 LA LBRIE R M. H pH 7.2 R TR 4 C
KA E 1 he AR pH 7.2 PBS whisk 2 IR, &
Wk 10 min, JH 50%.70% .90 % Z M & it 7K —
WAV 10 ming £ 1009 BB K 2 Y. 47K 10
min, iz J5 F 10020 S5 T BECL = DIRA W4l
AT A WK — K G - B K 15 min, SR 5 KRR A 2%
FL A 0 BT R L U S WA

1.3.6  Brit2Eab s K Fl SPSS 18. 0 F 4%t AH
KBTI W G5 R o £ s TR Gt Bk
(1) Fe R B R R J7 22 93 i CANOVA) , P<<0. 05
EENIE -9

2 & B
2.1 HRARKREUPRERESE

T 7 25 JEE T A 9t TR /2 S 7K 2 40 e R R Mg 0
A 327 nmy, i 28 e 7K 4 4yt B dme R W WA 0 Y
WK 55 bR U KRR R 3 — B, 4 HPLC 43
BRI A S K S AE 5 min 22 AR TN B i ) T
Rak R (B 18 2) . DL R AR UE i 16 FR 81 I it
W x(pg » mL D) AR5, W ARy O AR A
il brEM 2 A B D5 f e y =70 2232+ 4.7 X
10°,R*=0.999 9. 25 R R HG R R I HEH7F 0. 02~
0.12 pg JEE MM R RIF. Hed e N RILFE
B2 BUER A O R A I VA TR R R 20 pl,
£ 5 min B IS IE R R 2 099 255, Bl F A i)
MAETH AWK PSRN & &K 5. 833
mg *» mL '(® 3),

4 Detector A:327 nm

v L L

E .
0t

0.0 25 5.0 7.5

B1 ®EE
Fig.1 Chlorogenic acid

T 0 T 1 | 1 0 0 [ ] 1 1 [ 0 ] 0 0 0 1

T
10.0 12.5 15.0 17.5

At ] /min ¢



1878

B
3
I

46 %

400 - Detector A:327 nm

300

200

L /mV
Voltage

100

2 HERTKEY

Fig. 2 Dandelion aqueous extract

5x106
4x106
3x10°
2x10°
1x106

0 L 1 1 1 L 1 I
0 10 20 30 40 50 60 70

FRiE R e B/ (ng-mL)

Concentration

TR A
Peak area

=70 223x+4.7x10°
R=0.999 9

B3 RIFEBMIRE#LZL

Fig.3 Chlorogenic acid standard curve
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Fig.7 Different concentrations of aqueous extract of dandelion on biofilm morphology of Streptococcus suis were ob-

served under scanningelectron microscope(8 000X )
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Fig. 8 Different concentration of chlorogenic acid on the morphology of Streptococcus suis biofilm were observed under

scanning electron microscope(8 000X )
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