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Abstract

Objective: To study the inhibitory effects of allicin on the proliferation of Staphylococcus aureus
and the secretion of virulence factors in vitro. Methods: The allicin is diluted to different concen-
trations to act on Staphylococcus aureus at early stage of growth logarithm. The MIC and the MBC
of allicin against Staphylococcus aureus were determined by tube method; the growth curves were
measured to analyze the growth inhibition effect of allicin on Staphylococcus aureus; the effects of
allicin on the secretion of virulence factors of Staphylococcus aureus were determined by coagu-
lase and a-hemolysin assaies, the changes of a-hemolysin gene under allicin were determined by
sequencing technique and Blast-matched. Results: The MIC is15.625 ug/mL; the MBC is 62.5
pg/mkL; the titers of coagulase and the a-hemolysin activities decreased significantly (P < 0.05);
The DNA sequence has no significant change. Conclusion: Allicin has significant inhibitory effects
on the proliferation and the secretion of virulence factors of Staphylococcus aureus.
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WEAMBERFARER, SHERATATEKSRMHNEROEERE, RAREENE KGENE
B 0. B BR B M B/ N R B (MIC) RN B /N AR B IR (MBC) s K AR i 201 SE i K B i & B8
EHERE A KB RHBRER, a- B M ELRNE KFEN &R OBEREST 1HE T EEm,
KA FEAR U K& Blastlb Xt F7 R @ KRB Ta- R EF TN, &7 KHENEHOFE
BRIUMICAH15.625 pg/mL, MBCA62.5 pg/mL; K& Al A & OHERAE AR, HEREK
Witk BEEEBEBM R a-E LB REEH BREEP < 0.01); a-BFIMENDNARFILHERD. 4i: X
RN SR OEEERE WYEAE S E W EA HERMEIER.
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1. 5|18

% 0 U ) BRI (Staphylococcus  aureus) PR 25 FAERIERE, 280 % FFRAES, 2 NRALMPE R gL i
WIAREE, AR TR TR, ROFERIRSGEEIE, TR LR AR R R R[],
TN 2GR AR B, 4 < B ] TR B R G E R YR T R B . R I IR T < € 4 TR B S
R RSP W (R

Kiws 2R (Allicin) y =R AUR I BERAL S, 2 NRGRR RO BRI B 25 rh SR B SR A FE AV EMPIRY, B i
FUR) S BREOR . Rpr g Rt EZAEYNEIEYI B B RR, BAPURE, SUMR, PRACIEERE, i
BOREEZ ML AR, JF BAE ARSI A TCH B, AP AR 251, NSRS 3, s (RS A
7% 32 [E N AT 7T RV 2]

B G 3 LR ARSI 25 [ g R - Y5 1T 3R 11 2 WARR D 1 R 0 4 B (B TR 1 1) 304 5 % B 7 TR 43 A 1)
s fE A

2. #RANTTE
2.1. ##

& P8 R B BR B (ATCC25923) AR VL 5 K22 R 2B AR A7 s Ran m (UMM H IR A A MAKALHAE
PEFA T EERE); M-H AR 2 B O B E IV EY A IR A F]); 2 20 4 G i 2040 Mo (R R A= v R A B
UNCIDE

37TCHEEIG TR B TR ZRTAARAT]): LI I3 6EEE T (Biochrom A F]); ##IK
(#8[% Thermo Forma A F]); Biosceen 4= H 342K M1 £ 70 M A (3 E 207 52 K R A FRA 7]

22. KnRMNERGEBIKERN MIC, MBC RIRIE

BRI E R R T LB AR LB T 37 CEM RS 9% 24 h, BRECH B AN B 78 220 1 AL 3 2R 7K P 2% 1)

R B, RIS ODggo = 0.1, BJ 0.5 FREME. B 12 LEFRE, B IA 2mL

HI LB 83, HAREMA 1mL. 8 —3GRE P IMAKFER 4 ul, BIZGWKEN 1 mg/mL, ARG R
EEAREE S . EFRE I 5 uL )G M E RS EBOKE N 5 X 10° CFU/mL. T H#
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SRR 43 S (N IF PR o B, rp B AN B, PR X HEASINZG (3], 3 5esefa, Bk E N 37°CiE
FEHEETE 16~18 h JaWEE. A EVEVEIEIE I I 5N KaR 2R BERI N MIC. MR V6 I3 BH i i
100 pL ik, R E M-H PR E, 37°CHi % 16~18 h, BEE <5 MIHRMKIKE N MBC [4].

23. KRN EREAEKERENT R

BURANETE S 3 mL 39800, JCEEFREIK 37°C 200 r/min 338, ¥ HEUE W 50 uL A0 5 mL ) LB
R KRS IR E ODgoo m = 0.3 o I35 LU FRREAS 28 29K B2 3 1M 125, 62.5,31.25, 15.625, 7.8125, 3.9025,
0 ug/mL, 7E 96 FLIR AN S AN FIRE Kar = HE 400 uL, JBNEKMZAL, &1 hWE—K, 3t
K3 24 ho

24. KEEMNEREFRKERERS DR

S EOEEIREYT KRR E ODgoonm = 0.3 J5, IIANFEGEIIZWY, E25000WE 579 500, 125,
62.5, 31.25, 15.625, 7.8125, 0 pg/mL, 4kZE4 KEEFEZE ODgooum = 2.5, 10,000 g B5-0> 10 min, 775§ I
TEAE AR . FTCTE M) LB MR EIE ST LR, &4 Ep & P 100 uL, HI PBS KL fil 4 £,
BAS Ep B HINAMRE S MK 0.5 mL, JRAIGE THA T 6 h, LA AR REEE ) fot e W B 5 A0 Dy ik [ g
A

2.5, KR EREEEKE S BN RAF0

76 Ep & I 875 uL f] PBS, 100 uL 1 _Ei,25 uL R 4008, % Ep & N 37 C/KIAE 30 min,
5500 g #5901 min, HU BJE, 7EPEEK 543 nm 4b01E OD fH[5].
2.6. KERxEREBEEKE hla EEFIIEFID

AL 165 IRNAL VE LRSI PRSI WA 1), K53 H B B4 3E1T & DNA B3, PR A i
PCR 3 R HRL ) 5%, RIS, #EAT R IIFE 6]
2.7. GESR

KH SPSS22.0 # A BESLIG K, 48 0 A BRE I A K Hh R R EL R F E R &7 2 008, &
Tob ot B i ) A ]l 500 RV I 25 T e S K 2EL 1) B SR FH B R 2 7 2 0 M, R EL 4R B Dunnet-t
I S-N-K 56, P<0.05 NERAGHSE L.

3. 55
3.1. KERMNSREEAEHKEN MIC, MBC HUE

Kr BN} 4 (08 & BR 8 1 MIC N 15.625 ug/mL, MBC A 62.5 pug/mL.
32. KGR ERGHEKEEENF

ARG A H 2T AL 1), I K 3R < 0 O ) BRI A ZE A 32 BB R 4R o 5 250k LA 3
MIC B, AN ZG9 )5 4 30 €81 4 BR A AR AR T 0 IR B B 22108, 7 4~8 h G IREAE KB ek KL
XHRAIEAR L o (RIS [A] R AN [ 3A< BE 4 2 () frg S B A1 P PO 22 5 A7 AR GE T 24 B (P < 0.01),  KCPEZH 5%
NEAL 7y ) BEAT PO LE AL, BRI T I 22 5 24 Gt 22 (P < 0.05), ACERALZ [ BEAT PP LLAL, 1
FEANIAE 22 A0 Gt 22 (P < 0.05). FFH., MRIEAKHZnTa, KEimikEOBE, 01 Al
5B, XM R RFRAE AR DL AR A T8 ) <5 2 6 80 ) BR BT O 2R 4G
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3.3. KRN &R G AEKE R ER S H R
AR L B K R AL B B B (ORI AT BRI, 08 (R A6 BRI 0 WA B 1 IR B TE W (B e, =) et

=59
TEALIE LB, RO 2 ARG i 3 X, M EAC A S5 IR AL s LL AT, BR T 7.8125 4LLA4h,
HARKH G R 2 RAFES 5 (P <0.01, W 2).

34. REENESHEEBKEBMESHERIH

SR A BREE E PR AR K, BT BB RAE IR, #80F a-ds R4 . A KGFRIEM )G,
G PR R A BR A TRV VS PR SZ 240, B 2IREAOBPE(LE 2). #FH 2 12 R A58 (P < 0.01)
1E S0 IR AL 5 LA 45 b, B 7.8125 44, ZERIA SR (P <0.01).

3.5, KmRNEeREHEKE hla ZEEFFIER WA LS 54

MFFas REId Blast LLXT, AHZTHTJE 1963 ORI A ERIF 165 rRNA 53R e b 7 2 408 99%, T
i <6 3 3 47 BRI hla 2 (K] PP 31078 26 %< 09 99%, JNZ4 )5 hla JE K7 91088 o %204 98%. UM KR 3R ANRE 51 kL
hla K AR, A 5y 7 AL FE R A8 AT 77 2E i 251 [ 71«

Table 1. Common PCR primers
F 1. ZEPCR5YY

A S MFFI(5°-37) T FE (bp)
16s IDNA-F GGCGTTGCTCCGTCAGGCTT
420
16s IDNA-R CGCTGGCGGCGTGCCTAAT
hla-F GAAGTCTGGTGAAAACCCTGA
704
hla-R TGAATCCTGTCGCTAATGCC
3.04
2.5 e
2.0
4o
‘8_ 1.5 papicgit)
—— 125pg/mL
62.5pug/mL

—— 31.25pg/mL
—— 15.625pg/mL

7.8125pg/mL
—e— 3.9025pg/mL

0 4 8 12 16 20 24
i} [ (h)
Figure 1. Growth curves of Staphylococcus aureus under different concentrations
of allicin

E 1. TERERFREATEAENE KL%

DOI: 10.12677/amb.2018.72009 76 AR


https://doi.org/10.12677/amb.2018.72009

RBRE, AR

Table 2. Changes of secretory protein concentrations and coagulase titers of Staphylococcus aureus after allicin treatment

2. AGREAEEAEMNERREULREBINHEN

Rk (ng/mL) 3 AR (mg/mL) i
500 12.40 1:16°

250 12.52 1:32°

125 12.14 1:32°

62.5 11.84 1:64"

31.25 11.81 1:256"

15.625 12.00 1:256"
7.8125 12.11 1:512
pagiseich 12.17 1:512

“EXRBAL, P<0.01.
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22}
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Figure 2. Changes of hemolytic activity under different concentrations of garlicin

B 2. TERERFRERTAMENRNEN

4. g

SO A RE BRI > =K © Wifk: M, SPA, MEEFKRMESE: @ Mg2s. mikEk
EIf, CTAEEE AVARE, TERE, WHGZIREE, BRI @ BE. MMBRGME, FAMER),
s, BHATEOREE, REFMEES. ol NERSROEERESWNELES —, £
T B AEUR . AR R SRR ILTE 2, R S G A Bk T 4 A I B R T 0 R
T2 —. W ALY NS 70 M0 4 2 (R AT BRI IO TR e A% R, 4462 118 AT YRR AE i AL
FEl, BELAL 250 R LA P % BT R 5 3 R AT R B, R TS, S TR 1 T AR A B o 4 2
AR EY L, 365 16 R WAL 28, SEUALLURIE, ORI ATBR I 51 A MO AL kIR e 2 AR BR8]

KA LA KPR, Karp % M2 M TS BREEAL A% . 2 B AT P AN T i T 2524
BNV KRBT S R Bk, 3 A K i 2 00 52 4 2 €00 A BR T HE B4 5 00 s 0 o ke
T ) 20 RV I 25 0955 e PR A 43T K e 2t 4 2 G R T BR 1 2 7 R T2 O BT s SRR U P R
HeA 25 PR T I hla 355 DR (02 4 A T 0 A 2 0 4 28 €00 4 BR 1 0 S R P 90 2 S5 A AE S 9]«

ARFFRY, KFFE TR aMBRE A MEER, HRRERBE. 2Ll Esesh, RANE
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KRR R R BATIRAER, MR KGR R BA R ERCR . R 2 AR0E, BAT DR et
1 BR A R 0 DR AT SRR S M0 5 HL et ] Pl A 0 3K 2 < B €0 4 BRI e oM L3 I L T
FERFFRRIEE G, BATRILBE SN b i) 8 B S B W AR, (F 2 U5 [T F) 5 ) S 32 B 400 1
FF H R AR BEMAINE, Ui W K 2R RE S el b 8 B €03 ) BR B £ 4 o 1 JRURRSR I 7 (K7 B, TR LA ) O
/D BES A (1M ) <2 B R T R B R E— D e R g, HOA B IR e . A (0 32 3 1
W], IR, W KGR R RENE A I ER A R A BB IR PR (101 Kms 3R0n it
[ AT I 2 R P, (RISt e et B B 1 s B AR T A 25 75 (R, AT V& T AR N RO
A E R E SR SRR, RO BREREESE 1],

AEVE B B e, BRATXRHA L2 (28 KPP 919 8 Ja BEAT Y, B A5 Genbank Y3 81IEAT
Blast Lo JATTA I, 2 WY B AR, SORGRR 3 I AN RE L% 3 BUE I R AL, 1 AL 5 2t — 2Pt e[ 12]
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