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Inhibition of punicalagin on the expression of virulence

factors of Staphylococcus aureus
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Abstract; Hemolysis test, coagulase titer assay. and enzyme-
linked immunoreaction method were used to detect the expression
changes of hemolysin, plasma coagulase, and total enterotoxins
after treating with punicalagin. Reverse transcription real-time
fluorescence quantitative PCR was used to detect the expression
of virulence-related genes. The results showed that punicalagin
could significantly reduce the production of a-hemolysin, but the
inhibition effect was not concentration-dependent. At the concen-
trations of higher than 1/4 MIC, punicalagin could decrease the

expression of plasma coagulase. At the concentrations of higher
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than 1/2 MIC, punicalagin significantly reduced the production of
total enterotoxins. Punicalagin also significantly reduced the tran-
scription of enterotoxin gene sea, hemolysin gene hla . and regu-
latory gene agrA. The relative expression levels of the three
genes were 3%, 5% and 5% of the control group at 1/8 MIC of
punicalagin, respectively.
punicalagin;  Staphylococcus virulence
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O B R MR R BE R 20
S 7 R R 42 6 60 3R 42 DL 1 BL A 90 B R
AN (MIC) 0,25 me/miL 48 1 %2 71 f 17 44 4 28
50 R TR R0 2 B 4 AL IR0 L% 22
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R R R IR & - f E R-Biopharm /A #] 5

14 s A AR BR A A

APERY (AL D < 43 BT 2l R T R Ak s
jiil

H R : 20 000 U/mg, 2 E Amresco /4 Al ;
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GEIRIR G4 . TH2-312 8, gk 2 LR & A
PR 5

BEHRIY 680 B, 2 [# Bio-Rad Al
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1/8 MIC,1/4 MIC,1/2 MIC,1 MIC,2 MIC, Jil A% {&F1
2 5 T BE W O R B R R AR R AR 0,
1/16 MIC,1/8 MIC,1/4 MIC,1/2 MIC,1 MIC, pif ¥ 3
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F4 Jr it 50 1 AL A A N BIAE 22 b, A A Bl
FEALHIN 100 p L A 5 s BH PR X B B IR S L B O
B, 37 CHFE 1 hy il R 4 3B 4EI 4, 7E WK 4K F R 40T
FRE S84 A 300 pL PR S vhilk . R A 5 W
A 100 pL B Y 1 W I FREBESNFEHES. &
F,37 CHBEE 1 hs PSS T A 100 oL % 45
W2 VW RIS EH L, 37 (CIEE 30 min; IR K U
WA M 100 oL R/ R GH BEIEA, 0,78
57°C FROLHET 15 mins A 100 oL % 52 1 W 45
30 min P EEFRAYTE 450 nm A0 5 A FL A RO .
1.2.6  qRT-PCR 4 I 2 7 &[5 19 3238

(D 519 )7 5 K R 5 MR- 51 907 310 2 B Qiu
SEC0T FE A A 40 . B 1 mL 7E O BB 3R 3 P i R
B m 4 o 6 A 3K W W W, & 0 (12 000 r/min,
2min), 3 EWE W, INA 1 mL TWKJEF T 4T
100 °C Jn#hE ik 20 min;4 °C,12 000 r/min £ T & O
5 min, B IE R AE R PCR B AYBEAR . BN 14 28 4 3
1R O & :94 C .5 min; 94 °C .30 5,52 ‘C.30 s,
72 °C .1 min,35 MEH ;72 C .10 min;4 C .10 min, H
5 pL PCR P#¥7E1 g/100 mL 1 B BE Ml B I0e b 47 Ha Uk
W N 0.5 X TBE, EB 44 )5 7E5ER BUE RS T W
LA H AR AL A JE A B, HAA 2Rl .

*£1 PCRRE#KFR

Table 1 PCR reaction system me
%l X
B 4
E¥ESIH 1
TS 1
EasyTaq DNA B 4 i 1
10 X EasyTaq 2% i 5
2.5 mmol/L dNTPs 4
KB FEIE K 34
S 50

(2) RNA [HIC: $5 RAR AN /40 i RNA 2 Bt 74
VLI AT A A RNA A3 HL, by T4 55 €0, 7% 28 2K 74 40 i
BE AR B TR, E 5 A o A A % IR R Ak B A
A1 BET R G R Y AL B

P R IEAT A 25 A0 B L 24 h R LB 1 mL BRI
F 1.5 mL JC RNA B 8.0 8 (B OB WA 20~
30 mg A HEHP, I m K AL FE) .12 000 r/min, 4 °C & fF
TE 2 min, F BV LR KBRS 1S 3 mg/mL
VRGN 100 pL TE ZZob i E A 7K. EWRIFH 15 min;
A0 pg/mL EHFHIKRE R 3 oL 4ZLET 5 min; il
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A 350 uL BRI WIESR Y 1 min, vKIB 2 min, RS &K,
12 000 r/min B.0> 2 min, ¥ FEREB Z 0 —H 08T
A 250 pL Jo/K ZWE 85T e AR A s 4 F AR
F G UL AT I 445 3 RNA . e %R E O
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—.

(3) J e 53 J g« e R 3 7] 6 U0 B 3 R AT R4

(4) RT-PCR:#% BUA ) & U] BT #0E . R 4%
#£:95 °C .30 s, 1 ANEFH;95 C.5 s, 55 C.30 5,72 C,
30 5,40 NMEH (T E ;95 CL15 5.1 PMFHHFF; 60~
90 C .30 s, 71 MAER ML .
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P<<0.01 /R ZFMEBE .
2 IR0
2] RABENHAEERKOEIE
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Table 2 Cell enumeration  CFU/mL
2851 [ifd
Xof g (8.1740.04) X 10°
1/16 MIC (7.924+0.58) X108
1/8 MIC (5.04+0.34) X108
1/4 MIC (1.83+0.57) X108
1/2 MIC (4.5540.37) X107
1 MIC (8.434+1.55) X106
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Figure 1 Hemolysin assay

AALL B AR, B AR B3 25, HATE 1/4 MIC WK B
TG B TC W 2 R Rk R T BT R B R S
B D IR AN A . B R A R R B R A R TR Y
VA I T R A A 4 (R R R S ) R R K
HE . W R AE S —Fh Ah TR R 2 1 A A B 6 T 4 2R e R
Ye iy B AW 7 KT T A R AR T A R
ik BT BRI AE T
23 RABENSHEAHEKRFREBREINZN
Ta) IfiL 3% A G B A AT BRI B SRR L R 1 h B
BRWATAMIR, MR GAEEENR . 45REH. 1 h)5,
SRR T SE e BEF . 1 MIC 1 %2 f1 B 4T b B8 41 oK % 2 5
[i,1/2 MIC,1/4 MIC #h ¥ 41 5 2 % [ R 2, 75 1/8 MIC
F1/16 MIC AbBHZA W 58 45 . EZEMEE 6 ho ik
BREER . R, A AR BE % LA R AR Ry 2
V00,7 7 TR TR B [ B Y AR GK L ISR 6 [ I O — b A 2R
R it L AR R S 68 1 2 v 1) £ 4 R 7 AR R T DT R
U [ LA SHL A9 s 20 B 7 s o R R 8 I A1 a2
B [ il 1 R 3 5 DT PR AT 46 B 0 R A BRI 1 R 2B T
24 RABENESEHOGHEIRBLHERRENZN
w18 2 T %01, 78 1/4 MIC,1/8 MIC,1/16 MIC ¥ &
3.01
257 ] ] ]
52.0*
st -
S
1.0+
0.5F

CK 1/16 MIC 1/8 MIC 1/4 MIC 1/2 MIC 1 MIC
LRI
Concentrations of punicalagin
* RN GO IR, BA BE RS » » KR 5 RAM L. &
A 2 5
B2 a3 heRAREmELALAY R
Figure 2 Effect of punicalagin on the expression of

S. aureus enterotoxins
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Figure 3 Agarose gel electrophoresis result of PCR

products from genes to be tested
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Figure 5

S. aureus virulence related genes
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