BB E 22 2018,49(3) :629-636

Acta Veterinaria et Zootechnica Sinica

doi: 10. 11843/]. issn. 0366-6964. 2018. 03. 021

FLE N BRI 38 S8 3K W AR T AL

ITezrl 2wl 2 WL IZER.TeE A AL TR
(L ARACAR ML A B B2 B W R 15003052, SR TT 48 0 1773 4 33 e B 3 T4 S5 0 % W R 358 150000)

W OE: BRI 8 PR X B R O A W R 0 0 A L O A R T 0 T 25 R 4R R AT R . e
e FH A 2 A R I 58 2 0o S22 Y T X 4 % BR TR B S /D 10 TR VA BE (MO B /DN A T Mk B2 (MIBC) 5 ) FH 45 & 25 4 1,
CCV) i F 55 CSEMD A6 I 2700 35 P T8 X 4 B 3K 187 26 0 B 68000 I A9 2 ol o &85 SR 3R WD < 1) 2800 342 VR IR X0 44 5% Bk T
) MIC F1 MBC 43 51124 0. 25 1 0.5 mg « mL~" 5 2) 1 1 it Ba W8 £¢ 0] L B 1 o) Het 20 &0 1 8 i T A 0 4 58 oo T 28 00
T PA P LE ST A T VR R (1/2MIC, 1/4MIC 1/8MIC) RE A 2 BT A= 4 9k JIEE v 119 200 T8 250 o R AE ) 9 TR 1 e 24 0 /0, JF
S BRI E 5 3) LuxeS FE I AIEE Sy L M RT-PCR A& 5B 78 S 30 B vk B2 (1/2MIC, 1/4MIC) | 28 0 3% 1N iR B 52 BRI
gapdh sty fops.ef F luxS T (5L 5%, B FEIGIN cps2] cmrp T gdh F R 55 5 40 W 4k TR A= 99 2 6k 7 40 T
15 35 7 20 3 PR AR A B e B R (1/2MIC . 1/4AMIC, 1/8MIO) X 385 BRI A2 5 54 FRF= A A Wikl e, &
F AR o 270 5 PN TR SV B VR %) 10 T 0 ok R R AR W I A I S BT B R R GA KR 2
KRR SRR s AR B T ) AR IR A2 F 0 2 N TR

hE 4 ZEE.9853.7 MEKAR RS A XEHS: 0366-6964(2018)03-0629-08

Effect of Andrographolide on the Biofilm Formation of Streptococcus suis
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Abstract: The aim of this study was to evaluate the inhibitory effect of Andrographolide on the
Streprococcus suis. The dilution method was conducted to determine the minimum inhibitory bio-
film formation of S. suis and to provide an alternative therapy for the drug resistance of concen-
tration (MIC) and minimum bactericidal concentration (MBC) of Andrographolide on S. suis;
The effects of Andrographolide on the biofilm formation of S. suis were detected by crystal violet
staining (CV) and scanning electron microscopy (SEM). Result were as follows: 1) The MIC and
MBC of Andrographolide on S. suis were 0. 25 and 0. 5 mg * mL ', respectively. 2) Scanning
electron microscopy showed that the bacteria were embedded in the biofilm in the blank control
group. Andrographolide(1/2MIC, 1/4MIC, 1/8MIC)can make the number of bacteria in the bac-
terial biofilm and the morphology of the biofilm changed greatly. According to the dose of the
trend changed, bacterial biofilm gradually reduced. The results showed that Andrographolide had
inhibitory effect on the formation of S. suis biofilm in a dose-dependent manner. 3) Through
quantitatively detected the expression of [uxS gene and virulence gene in S. suis by RT-PCR, we
can see the sub-MICs (1/2MIC, 1/4MIC) of Andrographolide can respectively reduce the expres-
sion of gapdh. sly, fbps, ef and luxS genes and significantly increase the expression of ¢ps2],
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mrp, and gdh genes. 4)Detected the bacterial culture medium by Bioluminescence of Vibrio har-
veyi showed that Andrographolide (1/2MIC, 1/4MIC, 1/8MIC) had inhibitory effect on the pro-

duction of AI-2 signal molecule in S. suis, in a dose-dependent manner. Intervention of An-

drographolide can inhibit the formation of biofilm in S. suis, and can cause the difference of viru-

lence gene expression levels.
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B IR ZH B R B v AN I 28 0 BE N IR . 2 JBOSS B B
RAEYBOE R mRNA J5 IR & #17 cDNA 14
. RT-PCR H R & gdhmrp. gapdh. sly.
fbps.ef.cps2] H luxS mRNA H# 5 &, 16S
rRNA SN ZIEH . 519 M B T IF & L
(D). W4 20 pl PCR BRI 45 12,5 ul.
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gdh ACCTCTTGGCTTTGGTGGT TGAAGGATTTACCGTTTGCTG
mrp TGGCACAGTTATCAAGGAACC TACCGTCAACACGAACCAAT
gapdh GCTGAAGAAGTAAACGCTGCT GTCGCATCAAACAATGAACC
sly AGTCAGTTTGGCACTCGTAGG TTGTGGCTCGTAAGTCAAGC
fbps GCTCCTGACCACCTATCTGC TCAAAGCCACATCCAACTCA
ef GAACCCAAGGAACCAATCG AACATTCTGACCACTCGCATC
cps2] TTGGAATACGCAGAGCAAGA TAACCCTCCCGACAAATCAC
luxS CGAGTTTGGAAGAAATTGCAG AGCTGAATGAAGGCTGTGGT
16S rRNA TGCTAGTCACCGTAAGGCTAAG GGCTGCAAGATTTCCTTGAT
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100% ZEER K 2 . &R 10 min, @&, oK L
Bt s RUTEE=1¢ 1,0 T B4 1 Ik, &K 15 min,
QT A LA —20 TR AR ZE 30 min, JUH )5
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MIC + — _
MBC + — -

2.2 EHEMEAERKHL

250 N ERAE 1/2MIC,1/4MIC, 1/8MIC i %t
PEEE BR B R A 1 T8 W] )£ g A R
1,

1.5+
=8 Control
== 1/2MIC
1.0 == 1/4AMIC
=¥ 1/8MIC
g
€ 0.54
a
o
01 T T T T T T T T
1 2 3 4 5 6 7 8 9 10 11 12
if[al/h Hours
-0.5=

E1 FOENBET MICKRE THERENEK ML
Fig. 1 Growth curve of Streptococcus suis at sub-MIC con-
centration of Andrographolide
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Table 3  The number of Streptococcus suis supplement with sub-
MIC concentration of Andrographolide (x=s)
gefu s em 2
ek B TR 2 T X A e 5 IS 240 TR )
Logarithm of bacteria Logarithm of bacteria
of suspended bacteria in the biofilm
1/2MIC 3.345+0.012 1.1964+0.018
1/4MIC 3.423£0.014 2.1347£0.016
1/8MIC 3.452+0.011 2.257+0.012
Control 3.456+0.010 3.069+0.012

2.4 1 MIC B /0E NEEX B IR R £ IR F
WER
1/2MIC 21 FH P X B 5 B P X R 2] L 3 22 %
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Fig.2 Effect of sub-MIC concentration of Andrographolide

on the biofilm of Streptococcus suis (n=5, x =+ s )
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Fig. 3 Effect of Andrographolide on the transcription of 5

virulence factors of Streptococcus suis (n=4, x £s)
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Fig. 4 Effect of Andrographolide on the transcription of 3

virulence factors of Streptococcus suis (n=4, z *s)
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Fig.5 Observation the effects of sub-MICs concentration of Andrographolide on the morphology of Streptococcus suis biofilm

by scanning electron microscopy (3 000X )
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Fig. 6 Effects of Andrographolide on Streptococcus suis Al-2

signals (n=4, x *s)
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