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ABSTRACT

Background and Objectives: Group B streptococci (GBS) are the major cause of neonatal
and maternal infections. They are susceptible to penicillin, ampicillin and first-generation
cephalosporins. However, resistance to other antibiotics such as erythromycin and
clindamycin is common among GBS strains. The aim of this study was to evaluate the
antimicrobial activity of allicin against colonizing GBS strainsin vitro.

Methods: Garlic extract was prepared and allicin was purified using semi-preparative HPLC
procedure. Minimum inhibitory concentration (MI1C) and minimum bactericidal concentration
(MBC) of alicin were determined for 52 GBS strains using microdilution method in Todd
Hewitt broth medium.

Results: MIC of alicin was 64-128 pg/mL (MIC90 = 128) and MBC of allicin was 128 to
512ug/mL (MBC90 = 256) for GBS strains.

Conclusion: The results of this study showed that allicin can inhibit growth of GBS in vitro.
Further studies on allicin might be worthy of evaluation as a therapeutic agent in treatment of
GBS infections.

Keywords: Allicin; Group B Streptococcus, MBC; MIC


https://ejournals.arums.ac.ir/jarums/article-1-644-en.html

[ Downloaded from ejournals.arums.ac.ir on 2025-12-03 ]

\vay UU»qU‘fjé D)Loui'a;[o.mé)l.@ 093 &)ﬂﬁ)g__fﬁcoliﬂdbc\.l:_u \YA

034 132 0335 0 34i9lS B 09 )3 (SUS 95 9 yiunl so (yasansd T (59 3500 305 il

Ol (Jaa )l pad )3 HIS,HL YB) )
ol pauzo S ABLGS (51 (53D ] dzealo ! i ol

SN 3y o ole olSisls (Jurd )l by &S Y Ol (Jwa)l (Jud )l aaly (el ST olisls Wlsn VKR 9 33 olbL !
olnl (Jw)l (Jua)l
Ol (el (sl 5K 3 ro}lc oS5l (S 3o 03861 ( Swlivh 9 )50 09 )5 ¥

m.arzanl oU@arums.ac.ir « S g il ey - EDNVODIYYYS ;S - EDVODNYYAA 1054l 1 glmne 0w 53k

[RVICY

H o9y ol bl o wbsle 5 Vlshgs Sla wigic Jle (123 pie Il (GBS) B 09,5 sla 5 o8 oy yiul 1830 9 diso)
2003 meslie 355 cpl b i (elus Jsl Jus Sla (pogawsllins 9 s roT o i & s it Ly
2 omdT (529,50 306 3l w ) p B8 b asllbe ol ol gl Grlelsisls 5 Guuleg i)l Sl L Ssgn BT Ko
w88 el Saliale 5T doul s )3 GBS

GF Al L wdale JBlaa b sile ells 568 e HPLC Gis) Jl oslaiwl b cuudT 5 aug umw oplac IS gy
Sl @l )3 Slwlis ol Jl o 13a 038 0 jusplS GBS alg 1ol OF (sl uud T (MBC) 5 3iiss wadale J3laa 5 (MIC)
Al sl Bl o MBS Jouse S b gl g xSe ) 4 alels

BT~ \YA pg/mL T MBC 5 MICA-=\PA) FE\VA pgmL asllos )50 sl digw shn oulT MIC :glis
391 (MBCA--vd%)

wlellaoe b 13) . 3ules o S8l 3T daglsibs )3 1 GBS by 3ilss 5o T a5 3l gl aslliae oyl alis 16 045 Azais
S5 03lsul L ol Jl b sl wxisae b ablio sl oT JlosisT )3 Ulss (so Ylainl oy

S5 S edale Jlaa (Sl ke JSlaa B oy 5 sl o8 oiy yiwl T 36 3ulS lals”

QX/Y/1D r b pady AP/3/10 1adlyyd
PN ..)’.fbu.‘og}.amubu}i)) ;ﬂ,ic&l)g[mw Ao ddo
PER 395 SOk Silea Ghulab s s 8L as e Jolse Sl ((GBS) B 05,8 Lot s oy yiul
b oia 2ls5 (50 0239 Yo JSib & Sguiel 03 aialit lses Yl )3 03udS 9 9 Sl wisac
5 3 Jaiie 0T @ uleal) 0le) 3 L 5 Soles 035)T Ob) 0> sl YIB yuizmed SHIL ol s o
5 Seesk o Sled (S Slaslen el el a6 b oblos 5 e 331 akols
Aol 03 50 ol I [E] sales skl 1) oy iie Jsb & V] 35T dsng b s33sie Slplew
e Siels YY-YD sla aian ) phsle ) gus anb )3 1) GBS Lwsls 7)--E+ 393a Jseme
b w90 )3 9 Jigh (5o 8L e GBS Slos S 5o o 393 035) 5 Shwls-sbsl oKy
oo 2030 LT 3050 03 (29015 65 Gl w39 sba )5S S lsic 4 ol Yl iusls [VY]

S Sy 33l e3ls Ylis ol wilellos [B] S48

! Group B Streptococci



https://ejournals.arums.ac.ir/jarums/article-1-644-en.html

[ Downloaded from ejournals.arums.ac.ir on 2025-12-03 ]

1P pbles 5 Siin [c'l.l)|

US55 95 il s pudT (52 )Sa0 S5 3l

LS 2%

L dsgw 9 Slge

BT oM woiS sl bu=e asllos opl 0o
S b Ol Bl psiiad Joe 9 IBT ygiind pge
Dl 90 B S buxe . dub awg oledT 5 40
Ol Jl 5 Usslie 3235 solaps Ll oS b
B33 A S o S b )

Qo gl Sub oslawl GBS ay5m OY Jl g sozo v
B399 03ub o Jud)l b 03 Is)L sliesls )l L
M buzo )3 &gy osleiml cua b Qo [V]
oslaiml a5 3T Lile axs € sles vy BT
olrod 4 Wil @t B luxe > waw (HVgb
LS Sile ax)s A ey Lo Js S 710
S Ggw Jl L agw l ohwes asau IS
b oslaiwl 35 (ATCC=\YYAZ) GBS o )lasbwl
> oplac Ays

s (5 paike b Shd sl bl p suw o)lac
[CES ERIN 5 SVINEL SISt 0T RV AR IRV
O3S 1aa Jl as adb and Je)l pudb s P=o
a5 0358 Vsl Loy b ws gl 5 1o puls
236500 o g3 Qs D
(Heidolph Silentcrush M, Schwabach, Germany)
2558 gul 3ol b exalis VS 9 0 jus)ged JolS ) slos
(UP200H, Hielscher Ultrasonics, Teltow, Germany)
b Ao & sl BB S Ards b waw A
Jsie Jopiml JE Y 0 glee Jl 0sweT wuwd a5 jued
w3e 4 slinh shial solwlas Hglaie 4y .aub o3ld
AP Sule ax)s & S\YOA g s amds V-
S 0ol s 4 w3l e 393 )5 gats yiile
5 bylxe Jgilio mlp pzs b Lo iy B3
a)s A e L3 5 3938 Jsuss yile T.\_\:_u

A ol a5 oS il

oldligs )3 adsl solows g9d5 AL el Ho)ls
G s el 5 G ol 5 [0] S5 o0
slaesgae plops 9 SwSMdg sl (sl
as 6.))').0 23 odeilaw skl (e ur,:,.u).uul
oo plis 50 99 b 1y PLSY L &y s Jlew
orabo 9 i)l (ol 3ilS” Ll oslaiwl Jold s
Ofaw G A Shlew Gle pulesSy
Ole 03 ©eiS B [#] 3o 5o awo sl 35l wouwlwa
5 ot Gk & s B oyyS sl S o8 g il
ol bl oo GBS cioglie yuunlesSis
Sawbua b (2le g wledlos I (A0 03 39n9
63 Mlge 585 9 ahuw Siy & s Al Hhals
Swgn BT ol Sl eslamel b plops i
9 ommlolaidls a4y oglio [VV] wunl oaubs Gl 3S
20 calice lgliae & GBS Lo uunles i)l
356 il agllas ¢yl 03 [AX] )1 3935 Ol pal pun
SAiuloT daslyuss )3 GBS s T (539 550
6ol odle T 05,5 DS Swou dse
Gl 9 IS 3939 s oplac )3 &5l 5,5 68
22350 s b 0T o) sl gm o3BTl wluS 35 7Y -
@ by opbac islen (olen Sl sl [V 4]
5 S oS b (il IS (9 )Tee 30 o
[V] sl eals lis T s b SilagusT uT
Sl Lo S 55 5 1 e 5T Jlo G2 b Sl aa T
e bl euslls )Sie 0> Jordudlow sla 0,5
JU [IYAY] o oo LT ZMw als b s S e
odec 3 palla T U39 VS 5 GolaulL
o o] Gols s opbae I b wilsdlos
03 el 0o oslaiwl 9T (5950 3w il asllbw
o 0T Sl s i pala b uuT bo asdlow ¢yl
oslaiwl GBS Jilie )3 (9,5e 36 il asllbw

238


https://ejournals.arums.ac.ir/jarums/article-1-644-en.html

[ Downloaded from ejournals.arums.ac.ir on 2025-12-03 ]

1YY Ol P9 o )loubs ;[o.Qé)L@ ©)93

Jmaol Kb 5 IO}J.c olisls al=xo VY-

20903 03 950 wspmilps g Jl s ySee
Glos )3 1 ealys 5Sae b il L Sals Sl elas
Qo )5 el YE waw a4 o5 Sile ax)s VY
ol )3 a8 Sals a4 bgyjo wlhile .aab $)IAS
M5 o3 MIC plgic & s csalie (530935
i Az )5

(MBC") 8 il calbdés JS13a (s
whgixe Jl s Sae V- MBC uss sln
FB by MIC juss s ala o )y &5 HLSals
Osiisd Yoo kS bume )3 bl @l oabliv
Gloo b 03l Ul SiawsS wsd 10 sl VBT
23 & 6 ,5L 748 )l i o ibale CLS (s auoss
b LS MBC ylsic @ 39 aié) o Jl o

V€]

L aiL

Solw Lalls Jl as b ¢y T P oiles s\ Yo
Ol 5 oo Bia L Sy olw S8 5o b
ol T @ bgy po iy bl 50 (ol 740 JI i
a8 ) (el Jwsl) Shals solasliwl 5 7 agiss Ho
YY-zoo Job 03 UV jluplaT Jl ok zol ) -
b ol T (Hb3) cua e sils

N Allzic

Intermal Stzndard

£ |

I

|

| |

|1 |
.ai'__ —— . ———
Tmae {min}

& odub bulis 9 Yol uulT xS gslog 8 Jl Gl diges A Jsuib

A1 3 lastwl ol jo

3 Minimum Bactericidal Concentration

oosmalT (6 345 031331 3 Iaglss | psciawl

aas HPLC sy Jl oslatwl b oo T 7l psciuwl
Ol pid Gle +/0 a3 ps ol & Laub pl=il o8
HPLC i & (50/50 VAV) sum Jsilie o)loe
oS Aes pse S & e
5 5 olsel L . €18, Nucleosil 100 ODS (5pm)
(Teknokroma Barcelona Spain) sie (6bw 03 35k
Jsilie 50/50 VIV bglxe S i 6 .aub (52033
Y e e b BUl slos )3 3T giles xS 3 T 5
03 Gaon ol s elmil asds ) il Slae
Gols Ky b lwlih piegilh YV zge Jsb
buwgs 5 o1 mex v Ayl LS uulT
b Budss s 5o 59

obsy Jl eslaiwl b buws Jl aw T ol
O s S8 sla)ls Glbe JKaT HPLC
ol s T 5T Jslzo 5 [V -] s (yuss
WIS aF Silw ax)s A sles ) sas sla
s puadT I Ao ol 0> o
L (LKT Laboratories Inc., St Paul, MN, USA)
oslaiwl Solasbwl vlgie & 743/V4 josla an)s
("MIC) aubsy 035,13 3b wdadé 313 ¢puss
b5 & GBS la aysu sy oyl MIC yuss
[VE] s el CLSI apo g5 il (b glils s »San
sy goiisd oo bu=me sl a5 wsles ol b
P93 S Jbpws b oslaiwl Wil g8 S buxe
Sl s A6 wudS buxe S ] w8)
0555520 DIY-E (slaealale 03930 Sl p o pial
28 )l a9 xSae \ o+ e . 3ub odleT i ae 0
b Jaiie wubs S slSals JAls & =)
e85 St polye 9035 b (529 )50  gasmibuun gan
ro)m)lo.\l.é.bulbwmw_\.ﬂ)lé\_&

O lly aib ang O Jl pos S a8y s3d50 58

2 Minimum Inhibitory Concentration


https://ejournals.arums.ac.ir/jarums/article-1-644-en.html

[ Downloaded from ejournals.arums.ac.ir on 2025-12-03 ]

WY obles 5 Sl [c'l.l)|

US55 95 il s pudT (52 )Sa0 S5 3l

3l plis aslloe pl @B Soib S0 pubual 5 8L
asdlas ¢yl )3 .l j390 GBS ulp 03 uwdT a8
FENYA Hn GBS a4 v T MIC glige
Olise 5 (MICR-=A\PA i) Ghe 3 p)55,5ke
)3 39y (MBCA-= Y07) \YA-D\Y w T MBC
Sl MBC 5 MIC ailie ylio ju )50 wisllae
ol odub 53 calike Sl S e 03 T
Jl oslaiwl b a5 YhlKad 9 555 asllas ys [V€]
s el GBS ag g Y7 $9) » T (57T o)lac
2 Glee 03 )5 9 S Y-8 ule MIC yljpe
Vil MIC ylse 03 wslas [10] 333,85 Gi)lS
Ad) IS oS buxe £95 9 I plxil oo
wgae glepd U3 Jb 0 )l juw el (50 b e
503 [17 A D] cuwl oaub (oo oalaiwl JUsjls o
Gla 489 aF il oo odls Ylis sl asllao
waidlosly Spise YK g VI e o)

[1#] sisles glops 1) GBS Jl bl Jls e

a6 8l el sas5e plis asllbos cpl mbs
MIC YU ol jue -3)13 GBS 13 Joud Jolb (9 5o
o b oslaiwl Yeial GBS .l s T
3939 opl b 3,5 salsd S9axe Shodugn ) g0
o0 50 SlssawYeo 8 DB )3 T Sl oslamwl
alols sl @ils )3 GBS I wlls 83a )3 s
wldlos ggoge AlgS (5o iz ol AL ke

S8 )13 canT
b esac Kby 095 asl bl Sl e oyl
ollisls Sk 3y 0aSisls gow (sidlowl axule
O sl oddh zhaiwl Jua)l Kby esle
oliisls iR g 5o sl Jl Allio Yl s g aluwy
b o3op ol Glo walea &5 Jus)l S sy pole

Siled (50 (Sl A3 9 RIS adLbls  caym

9o aysm OY Gl ] MBC s MIC =l
A4 MIC .36l oad odls glis \ Joda > asllas
S \WA ol asllos 3)90 6o assmw Sl T
2 Gl )3 e85 5 YOF .l o 4 MBC

Do

asllos 3 )90 Aagu OY 3 uwd TMBC 9 MIC galis A Jo 3>

MIC (ug/mL) (1) Slass
\PA £8 (NE/%)
23 A (\O/Y)

MBC (ug/mL) (1) Slass
oY ¥ (V/Y)
vos £-(YAA)
\YA 3 (\V/Y)

Sl Ko BT b S Mg 5 & 35haml S pSIG
ISl w395 JUL 5 3 sl wsgac Jl s a8 ola
SSL ol Sl 50U s3gs sla solew g955 GBS
3539 ol b [D] sl osls hals Y+ gliwe & 1)
TR TSIV I S VL T L,ii.'»T Il oslaiwl il 531
03 SSHen BT wweslie i) Wb age
9 Ol el Ll 03 B 03,5 (sla 5 o5 o5yl
25 0lers sl Sl so)ls wlsie & il 5
03 b (50 oslaiwl JIs)b phdle V> SwSMds 0
Aile )% BLSSen BT wuwlus 3939 w)swo
ok vlsie & Gualelaids 5 uwules il
D93 )l sd3zie sl G [£] Sigib e oslaiwl
Ol S8 B9 lSon BT mln 03 wwslic
JAY] 3)ls 3oa9 0l adea Jl Lis Calize Gblio
Sales 3930 ) LT Sidl oslaiwl 35lg5 (5o pol ¢yl
23 MIC il b cuwlua Huals a)lse 0o
L VY] sl oo i3S w0 oahus Sy Jolio
3a Sl 35l il 4 Jls e slio Sl A b pinS

ol Il bl sla wxisae wSMSs 2 5 ule)s &l


https://ejournals.arums.ac.ir/jarums/article-1-644-en.html

[ Downloaded from ejournals.arums.ac.ir on 2025-12-03 ]

\vay ol.‘iw._;l.‘if,) D)Loui'a;[o.ﬁé)l.@ 093 J.p_))|u§£;)g__[0}1col§nfub<\.l:_u \YY

References

1- Edwards MS, Baker CJ. Group B streptococcal infections in elderly adults. Clin Infect Dis.
2005 Sep; 41(6): 839-847.

2- Picard FJ, Bergeron MG. Laboratory detection of group B streptococcus for prevention of
perinatal disease. Eur J Clin Microbiol Infect Dis. 2004 Sep; 23(9): 665-671.

3- Jannati E, Roshani M, Arzanlou M, Habibzadeh S, Rahimi G, Shapuri R. Capsular serotype
and antibiotic resistance of group B streptococci isolated from pregnant women in Ardabil, Iran.
Iran J Microbiol. 2010 Sep; 4 (3): 130-135.

4- Koenig JM, Keenan WJ. Group B streptococcus and early-onset sepsis in the era of materna
prophylaxis. Pediatr Clin North Am. 2009 Jun; 56(3): 689-708.

5- Schrag SJ, Zell ER, Lynfield R, Roome A, Arnold KE, Craig AS, et a. A population-based
comparison of strategies to prevent early-onset group B streptococcal disease in neonates. N Engl
JMed. 2002 Jul: 347 (4): 233-239.

6- Schrag S, Gorwitz R, Fultz-Butts K, Schuchat A. Prevention of perinatal group B streptococcal
disease. Revised guidelines from CDC. MMWR Recomm Rep. 2002 Aug; 51(RR-11):1-22.

7- Kimura K, Suzuki S, Wachino J, Kurokawa H, Yamane K, Shibata N, et al. First molecular
characterization of group B streptococci with reduced penicillin susceptibility. Antimicrob Agents
Chemother. 2008 Aug; 52 (8): 2890-2897.

8- Lee BK, Song YR, Kim MY, Yang JH, Shin JH, Seo YS, et a. Epidemiology of group B
streptococcus in Korean pregnant women. Epidemiol Infect. 2010 Feb; 138 (2): 292-298.

9- Lawson LD. (1996). The composition and chemistry of garlic cloves and processed garlic. In
Koch HP and Lawson LD, editors. Garlic: the science and therapeutic application of Allium
sativum L and related species, 2" ed. Baltimore: Williams & Wilkins, 1996: 37-39.

10- Arzanlou M, Bohlooli S. Introducing of green garlic plant as a new source of alicin. Food
Chem. 2010 May; 120 (1): 179-183.

11- Corzo-Martinez M, Corzo N, Villamiel M. Biological properties of onions and garlic. Trends
Food Sci Tech. 2007 Dec; 18(12): 609-625.

12- Arzanlou M, Bohlooli S. Inhibition of streptolysin O by allicin, an active component of garlic.
JMed Microbiol. 2010 Sep; 59 (9): 1044-1049.

13- Arzanlou M, Bohlooli S, Jannati E, Mirzangjad-Ad H. Allicin from garlic neutralizes the
hemolytic activity of intra- and extra-cellular pneumolysin O in vitro. Toxicon. 2011 Mar; 57(4):
540-545.

14-CLSI-Clinical Laboratory Standards Institute. Methods for dilution antimicrobial susceptibility
test for bacteria that grow aerobicaly: M07-A8. Wayne, P.A: Clinical Laboratory Standards
Institute; 2009.

15- Cutler RR, Odent M, Hajj-Ahmad H, Maharjan S, Bennett NJ, Jodling PD, et a. In vitro
activity of an aqueous alicin extract and a novel allicin topical gel formulation against Lancefield
group B streptococci. J Antimicrob Chemother. 2009 Jan; 63(1):151-4.

16- Cohain JS. Long-term symptomatic group B streptococcal vulvovaginitis. eight cases resolved
with freshly cut garlic. Eur J Obstet Gynecol Reprod Biol. 2009 Sep;146 (1):110-111.


https://ejournals.arums.ac.ir/jarums/article-1-644-en.html
http://www.tcpdf.org

