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Inhibitory Effect of Aconiti Radix Water Extract and Its Monomeric Components on the
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Secretion of o — Hemolysin in Staphylococcus Aureus
LI Zhan,TAN Ling,DING Manlin, HUANG Yuanshuai
(Southwest Medical University Affiliated Hospital ,Luzhou ,Sichuan ,China 646000 )
Abstract: Objective To investigate the inhibitory effect of Aconiti Radix water extract and its monomeric components on the
secretion of a — hemolysin in Staphylococcus aureus. Methods RNAseq was used to analyze the effect of Aconiti Radix water
extract on the transcription levels of USA300 hla,psma,and isda genes in Staphylococcus aureus. The reverse transcription real —
time fluorescence quantitative polymerase chain reaction (RT — qPCR) method was used to determine the effect of Aconiti Radix
water extract and its monomeric components of aconitine (0.01 mg / mL),hypaconitine (0.1 mg / mL),and mesaconitine (1 mg / mL)

on the expression levels of hla,psma,and isda genes. The quantitative hemolysis test was used to evaluate the hemolytic activity.

Western blot was used to investigate the effect of monomeric components of aconitine (0.01 mg / mL),hypaconitine (0.1 mg / mL),
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and mesaconitine (1 mg / mL) on the secretion of a — hemolysin in the supernatant of Staphylococcus aureus bacterial solution.
Results After USA300 was treated with Aconiti Radix water extract (250 mg / mL),genes related to virulence factors such as o —
hemolysin,d — hemolysin, and phenol - soluble regulatory proteins were significantly down — regulated (P < 0.005). After USA300
was treated with the Aconiti Radix water extract (250 mg / mL) and its monomeric components of aconitine (1 mg / mlL),
hypaconitine (1 mg / mL) , and mesaconitine (1 mg / mL) ,the transcript levels of hla, psma,and isda genes were significantly
inhibited (P < 0.05),with the most significant inhibition level of the hla gene. The hemolytic activity of Staphylococcus aureus was
significantly inhibited (P < 0.01). After USA300 was treated with the monomeric components of aconitine (0.01 mg / mL),
hypaconitine (0.1 mg / mL),and mesaconitine (1 mg / mL),the secretion of a — hemolysin in the supernatant of Staphylococcus
aureus decreased in a concentration dependent manner with aconitine, but the trend was not significant after treatment with
monomeric components of hypaconitine and mesaconitine. Conclusion The Aconiti Radix water extract and its monomeric
components can inhibit the secretion of a — hemolysin in Staphylococcus aureus,especially the monomeric component aconitine has

the potential to be used for anti — Staphylococcus aureus infection.

Key words: Staphylococcus aureus;Aconiti Radix;o — hemolysin;aconitine ; hypaconitine ; mesaconitine
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Jeid #t b oy — R4 EE 1, LABUR i AR ) R
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50 MUST - 22042014, 4 & 4 98. 26%) , UK 2 3k B 4
R 5 (4152 MUST - 22030911, 45 FF 4 99. 68% ) , i 2
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99. 68% ) , ¥ [ 1l AT SRR A W R AT BRZA W) 5 A X
40 B S RNA 2 24 00 & CE TAEY TR < B >
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psma ,isda, gyrb) B ELN R4 R 2245 R K58 5t
Az R BHIE; R 515 5%
1.2 Ak

T IR B BE (MIC) 2 < KR I PR S 56 % b viE Ak
Pras (CLSD) B , >R I AR Bk D e 1| 2 7K B B
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40 pL 25 20 WL it AN B RE SR 1 940 wL BHIVR 4
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BHIWR ARG 720 R 4] Fe il B it e 24 0. 01 mg / mL
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Tab.1 Sequences and fragment sizes

AR B4 (5' =) HBK A (bp)
hla  F:GTAGCGAAGTCTGGTGAA;R: CGGTATATGGCAATCAACTT 124
psma F:ACCATCGTACCAACTGTTAA;R: CGTGTGACCGTAAGTGIT 107
isde  F:TGTGGCACGACAATATGTA;R: AGCGGATACTAGAACAATCA 81
gyrb - F:TACACGAGAAGGTATGACAG;R: TCTACAACTTGACGCACTT 108

B % EN3IE (Western blot) 323l % 25 1 42 38 K - H
R PR G ) % B VAR B 439 0. 01,0. 1,1 mg / mL ) 1%
SN REDS TR QD A RN oo B s g
] 2 R TRT PR VR T R A ) 5 7 IO i e T
S 00 4 48 R TA I T W 20 L A1 Loading Buffer
5 wLiR2), & A7 VE 8 min J5 YE4T SDS - PAGE, % [ 2F
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W5 5y 54 P 2% R P4 2 b, R o — T LR 2 s BE ST A
(1:6 000)IZL PVDF 5,4 CHFE 10, TBST PR 3 1K,
FEUR 5 min, LA HRPARIC A —H1(1:3 000) ,37 “CHE IR
FE 2 h, TBST ¥ 3 K, AF K 5 min, SR I 58 A2 %6
(ECL)GR & 47 W 5% o ik By 57 d 42 39K
1.3 SitFEAE

K SPSS 13. 0 e i1 22 50T T R L X 5
TR AT P < 0. 05 NEFA TR L,
2 #£R
2.1 JIBKREY & EBEEIKE NG ER
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TR AR TGS 5, RN 5 7K B B 0T 4 2 60 4 A 35k
R eI
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EFHH %

5K 4b # A USA300 [b %5, 4 ¥ (0 4 45 BR
USA300 £ 250 mg / mLJ1[ /K 3P ab B A 63 4~ 3E A
B SR  EAMHI (P < 0.005) , P df o - LK .8 -
PRI ZE | i P 9 1 26 11 (PSMD) 258 7 TR AR G 3 1A
LR 2,

®2 IBKERYNEERHERES HHDEENZI
(n=3)

Tab.2 Effect of Aconiti Radix water extract on genes encoding

virulence of Staphylococcus aureus (n = 3)

ER%5 AR log(BHT) Pi ik
SAUSA300_RSIS090 psma  =5.91573  2.17x107" EERATEE(PSM) - o
SAUSA300_RSIST3S psma  -5.31724  1.52x10™" PSM-q,
SAUSA300_RS05720  hla -3.5076  5.87x107  a-Ehak
SAUSA300_RSI0930 isda  -3.38648  9.26x107 §-EaZ(H4)

2.3 RT - qPCR ESHIISKRMY R EBEE S
& HEBEEIKE hla,psma ,isda BEFRIEKFHIF N0

FHIRT — qPCRIEAIN A (A A AR TR 248 250 mg / mL
55 7K 46 U b 3 S 8 238 KT, 45 - 5 5 s 4l 43 i
R BN LR PER RS |, hla, psma,isda HEH
F 5% s /K- 25 52 3 1 35 4] b X hda A5 PR 4 7K
V-t 2 (BT 1 A) 5 15 SRR B0 5 3K T U5 Sk ik
BT S (5 B 0 1 mg / mL) 232 B0 H X6} hia FE
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AR ik X ik P IR AR ik LS ESSeN
L5 - O AL 1.5 ™1 mg/mL 1.5 - R .5 AL
—_—— 0. 1 mg/ml W g/l m1mg/mL
0.01 mg/ml, 0. 1 mg/mL 0. 1 mg/mL
1.0 2 = 1.0 - b L0 0.0lmg/ml. 1.0 001 mg/ ml,
o HF
0.5 0.5 0.5 0.5
ok
0 JEH 0 JEH 0 [ FEH
isda psma hla isda psma hla isda psma hla isda psma hla
A B C D

AN BKIRRY B, BkRu C. REk# D. #5 Kk
E: 5 G BAakE P < 0.05,7P < 0.01.®2F,
E1 JISKBBYURARRERERDIEFEE QEBIKE G isda,psma , hla BEE B RIEKFE

A. Aconiti Radix water extract

B. Aconitine

C. Hypaconitine D. Mesaconitine

Note: Compared with those in the blank control group,”P < 0.05,”P < 0.01 (for Fig. 1 — 2).

Fig.1 The expression levels of isda,psma,and hla genes in Staphylococcus aureus cultured with Aconiti Radix water extract and different

concentrations of monomeric components
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5 BAAR RA3FHE (P < 0. 01) , HLYR 23Sk Bl 4 o (3
25 1R AT ) I3 2 S e R T AT o T LI 2.

WL / % I
100
75
50
25
0 T T T Eibi]
g : B
& & ¢
& oo
€ i
A
LT YE / %
100 -7 0 AL
B B2
o s 1 mg / mL
0. 1 mg / mlL
50 - = (.01 mg/ mL

RS

Wtk

3R
B
AN BRI B AR S
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A. Aconiti Radix water extract B. Monomeric components

E P

Fig. 2 Effects of Aconiti Radix water extract and different con-
centrations of monomeric components on the hemolytic activity of

Staphylococcus aureus (n = 3)
2.5 JIBEEEANESEBIIRERRLER o -
VA I 25 575 Y 5 0
4G B 000 2 R T TR N U S 1 22 15 20 I Y
hla B PR & BOEFRY) IO - L0 M e Y

54
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Fig. 3 Electropherogram of o — hemolysin expression in the superna-
tant of Staphylococcus aureus bacterial solution co — cultured with

different concentrations of Aconiti Radix monomeric components
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P22 250 mg / mL 1 2K B2 H0H) e 1 mg / mL 23k 09,
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