\Y"\')L@_.!MUG}‘.’:‘}L\ O)MLAO)}J L;»l.lﬁcujr‘}l&“w

Mg g oty 33 v gl gt L phab 9iSY g 335w ghunili Y 51
9 391 95 95 P bt (pwS g3 g i

Aoz ¢ 2o ol ,a) G cesl e T ntdl ) Sl Jo  ee el b sige

T35 il Loy (65585 oyl ¢ Cdus 9 10 Aot ¢ ok g ¢ g yiks

Ol g5 ol&ilae St puals 0aSZils ¢ I8 3l g0 128 J 28 5 Cdldg o5 5 )
O ol (S ppals 0SSy (i s S 05 S Y
O ol Kopy 0aSiils Koy S ¥
Ol ol ¢ (S aals 0aSiilae Ksals o508 (5,55 (5 pmils £
AAIVIYY 2y Fa 56 AN il ys fmy50)

oS>

o 55 55 Il (Sl S 55 51 Lo 5 LT 51 (6 oo i S Mt Sl amalr 3 mls SIS 1 08 3lpe 51 20 LS (sls o e
Shealds (s (Wl et atlis oo a4 2l o Olidde Sl a8 e Ssmy 5l o elolasl 36 Mt 5 b 5lags e slowl iyl
oAl 5 sl skl SY S Sl e GBS nl 03 el B 5 13 5 a5 A Sl s ol sls 8L
) CTUME b S el 530235 513 oo 3550 (ATCC 20213) iyl s 8 sl (6 5L oS 5 350 5 5 A3, 5 55
S Bl a3 70 5 Y0 (slas 53 3 NS 6l p S 5 TSB lasme 5 il 5l s 5350 =1 cfuiml sl S 5 bl s 53 )
slias 5 A3 esls <28 MRS 5 BP olam! cla laes 53 TSB lases 53 55250 bjline iS5l acsle VY 5 6A Y8 i gls 0lej s
oS S shilial s oled cele A 51w MRS s el o8V sluws 5 cel Yo 51 e Baird parker(BP) s syl e sS sS sholen
(ATCC 29213) sl o sS5S shdlonl Ly candllan cnl pols SSgmsp 3 (18 bt 0 S J 28 Ol w s s 5l Oy s
o3 me oLl LSl sl pl 45 disls LS S8 Sl Y0 los 53 SPY 5518 ale ax 3 Y0 las 53 S Y J 28 &gl 4 Sl
YO les 3 mmen 5 Ll o3 S lee ol S sle a3 Y0 glos 3 LE S5 C A gl S5 5l W5 Ssms s b 4 . (P<0.05)
ol @l e 3 kel gSY b B S5 00 a5 sl sbe] sl Y B i A G B g5 S 55 50 518 sl 4
03,5 Jlgs (13 mn Sos 0 |y sl S ol o oS 58l A 5 5 g5l eSS shaBlinl Ay s g oS das e OLES adllas

Al e slse 3l Ssms 05K o (3B SLled Ll o el cpl oo

S 538 B 55 55 Il s el sl 5V IS e sl 55N 208315 S

misaghia@vetmed.ut.ac.ir: o J e

q)



et o sl o sl Y 5 58 sl S 3

OLen 5 g0 2ol Bs ge

Mo S ol ss wls Skl S s sl
(SES) S S k3l sl oS 53 A
At s oy ABLCDEGHIJKLMNO,Q..
S Can ey o LT den a5 o3l Ol Lt Sllas
S sl S5 3l Ole cpl s S e Wl
Ll e sls Caspens 3 g 2w 25 ABCDE)
Lted ol pslis gle s s S e S s Bl

se sl s gt )3 A oS 5
[rey Jostos A S 55 il S S sliled
8 Sy

S sheelisSY Sosman sle 5L addlae il s
Mg s iy s 2 (LAS) esld sl gl Y 5 01
ATCC 29213 55l oS S hdlial (6 8L S 55 5
230 ote 4 (TSB ) 580 5wt KT Lamme
Syg0 CES Gl e ool VY 5 A TE Ao sls Ol
2558 bl

b AL il 53 g5l ealal V¥
S35 6L sl eSS AR 6L
35 A S s LS a0l Bl S puls oaSKils
2> el W e w5 Jaze TSB s KT lame 4y il
does 23 S Oy IS Wb S IS mle ax s YV
Lo 53 Jyl wele YA S ol 5l e oS
s WV s cele WA S 4 5 g 6,5 TSB s K
0 sl S s Wy e S (IS Wl S 1S sl
A ag Ll TSB e KF laoes 2 L

el & TSB s KT S pps el A 51 ke sl
Milton ) e g5 sl oKiws 5l eslizad L 5 .3 5wl
Clr el e 2 5e Jsb s (Roy Company USA
e s) ol Obsoms Lad 5 A3 olil 2 5 Se sla W) () 5
b od S o8 cehog S s a2l SL oled o)
e gl e s SV LB sl oS 4

S g

ay

dod2e —\

sl gl e sla le)\bﬁ:a Olge o lbe Sogus
Al sy SSL 5 6ol ae Dbl edas 5 4S Ll el
oS Oldlengy 5o 5 Lpd o feate JUzol sl b @
.J.'n>j§

b SL 3 SopenS @ Sopmsn sl 655 5 ol
b Sogmsn Sos Ll Gl SasVatd gls 5L oL«
SASL el (Gao¥s mmles Bl dlar Sl s pass) bl
D Jusl o (Gulale oshlis pomals 5855550 s
Sl Glas gl b Sogms ol Cgr ol [l
53 g Gl (O SUS Jase Ll d s S Lis Juld
C bl e by Cespar DU e bk
Ao 5odas dewl ply 53 Cuagling o3y, 53 OLbe oy ol
oozt poe e Sladl Wi (2305 Olgen r s 5o 31 Lo
w0l 3 g g O 5 oKilesl 53 5SS e 5 g 2l
slge JUEl pde Jslbie sla Spm STaly 55 Cuaslis
bl meslie Gla St e 5 (olew sles S 4 (S35
233l Al s S dS alse W ) o)l g 4 O
el ok w5k s 1 b sles S 2l 02
Sl alexr 1Sl o godane ol lls e S5m0
JoplS o S GpSY Jood pde Al (g5 80 A5
S Sl 15 Sl (g o Sld O p e
Ao s ekl slpe WS L b S sl e
e 654w O LSy (I slade) o5 S
Sl sl (lhie sladul otiS S5 5 b S
Loy 0o ey sl cole Jlal 5 e Sl ¢l
Lrn o o dlesl 1 s D13 a0 gla edlS 515 S
Flom sl Sole (7 oo SIS 218 b e pane
G S gons o ool 51 (3105 L gd s o peres (5 50
PSSl S sl g gLsSL e b alie
S ol Jl VL Ol s & 358 oo sl sl
Gl o3bel b 2ilig clie glbaslae Oliis OLl 5 b
s Gl Consas g e S eSS L e S
g5 A 05SE ans o olansl s 4l Oler el 5



\Y"\'JL@-}MUG}.}‘}L\ O)MLAOJJJ

Sl w5 ple wllad

s Y

el sSY 5 e Gl sSY S0 ) ol 3
eSS M5 5 Ly s ) w0 ol L B
il 53 b ATCC 29213 i)l oS S shilind ¢ SL
TSB 2 K0 Lo 53 5 Olojan S Shpo 4\ 3 V0
Slos 33 5 CuES 3l ey sl VY 5 EA T8 is sla Olej o
Gl Sl e @l A e S Bl e afe 5 YO
sl sSY 5 BIP Jase 55 5l e S S il (g SL
Jsax 53 MRS Lss 53 S35 o skl SV 5 e s sl
el 0 £ Y 5) 6l

o skd el o slesli Y 5 (S5S eshnlisSY s b
VY 5 8A cYE el 5 ol 8 Sl am s YO YO sles s
Loy, SIY 5 EIY o ou eSS Gl e sl
Sl o3ls EA 28 05 S 4 o 1 o) S S A
(P<0.05) ol Jls sms olal L 51 Jliis ol &S

2 oAl skl SN 5 (S5 kel Y S el
Sl a3 Y0 5 V0 glos 53 )3 sl S S shdlel A3,
ol s sl 3yse gla LlisSY oS Aas e 0L sl S
Gl s TO sles 4 i a3 YO (slas > axllias
o S Sl A5, 6 Ay SAS Cailes
ez

5 S pkelsSY (SaS skl S
oS A ElEl WS Gas 0 okl skl sSY
YO 5 Y0 slos 33 53 Csla VY Sl ey ool e sS S shiled
JaS @ by dsa o ob ol oS Sl 4y
S 38 Bl a3 Y0 (glos 534S el e S 58 shodled
e B 5 C A Gle S s 8l sl 5l el VY
S e > des cpl > dimadly b Ko s e
Looshives S Dlee [ bs oS5 a0l M5 bl
Slos U3 sl S SISl IS b ye Wsad sz
sy Sl el cpl oS Al edalin 5l S Sl am s YO
s A Gl Sl
eSS Al M Cls gt ko] kel SN
A5 e LA SE ¢

u;d\ﬁ«s.;ﬁwE

qr

ol s sSY 5 G5 sk sSY sl (8L
4.:.@5 Q‘;@J o@‘: é&ﬁ nmlé &:.Z.:)" ajjf &i}}a )‘ J;"
o Gl il 53 sl eSS il L oalie 5 A3 S

A S
Oljer S )08 wlba § 5 4y —Y-Y

(b glow)

5 lpen s sb o b 2 TSB &2 K Lo s L
s b G5 skl sSY 5  e) eSS bl
5438 e o5 a4 W) efu/ml s efu/ml s
SIS Sl a5 Y0 5 V0 glales 55 SUI G CiS s
o gl Cele 5s 5 AE (IS Ll p S el VY Sk w
Gl Lme 5l eslinal U 5 23y ags 5l e VY 5 A (TE
MRSA ;5 (o5, 55555kl ) BPA  olan
3 oSl oSSkl sl (B skl sSY L)
Gy D35S UE Gl s S5 peshelisY
S Olse 4 5 S 6L Ol el S8 kil
A LSS LY el JSias (65108 ke S xS

ool eSS Bl oS g Rl e S 4 ged 4
L bl s ojlas O as LS forel 2 Sl eslinad b
o= enp Slp s Olge 4ol VYOG s
ST AS SS Cap l  enS a8 eSS
S IR 5 Sopmsn s o5l oSSkl gsl- TSB
bdswe 5l g odd (IS Al I cele VY Sl @
S soMie ol K 5l eslizal bl Sed b5 0350
Ol G e JL G 2k Sl eslial U 5 03,8 il 1 4550
Sl eslital b oS 55 A1 Gromis o 15 osleae 5 03500
(2313 D13 s 2550 o Sl 1 sl S

bl Jos 5 4 o —¥-Y

Fb 5l el el Do SPSS 153l o5 3 eslimad L
5 (ANOVA) Lbjls 30T Ose3l SaS w0 L SL s,
SR S by gle a8l 5 Os S5 U
55 3550 S me o3l S eslinal U asdllae 3, 5e (5 S

L3S e



ot sk st G kel sSY 5 GO ekl sSY S

OLen 5 g0 2ol Bs ge

b gle czs s log(efuiml) slo sl gl SV 5 538 skl SV L ol oS 58 slilead 5L CLANIET

SIS e a5 Y0 gles j3 J S 5

log(cfu/ml) o ;5 S slaws SEC
VY cele A cele Yicels o Cele
4t a/0 4t o JS 2S5 gl s 55 sl
SIS 53 el S S sl
v/ VA Ve o/)
SIS el SV L bl
bsloe 028 5 5 el S
M4 AA NA At
IS 228 55 G5 skl S
NA AIY A AY
SIS 53 ol S S sl
o/ 0/4 1 o/Y
o shed sl o shesls SV L b lses
CiS 3 g sl sl SN
A NA A A
-b .
S8 53 b ated o skl SN
ar a/ 4 AF o <
J s

Ll sla xS s log(Cfulml) o pls suead o skl 55 5 (538 skl SV U o gl oS 58 bl 2o s Y gukor

JI;J:}L,J@).sY'O 6UJJJJJ;&5}

log(cfu/ml) >, (5 SU sl IS g
VY celo A el Yicels o Cela
q/0 4/t A/O 0/\ S S g eyl eSS shilial
SIS 3 el oS S sl
v/e VA W o/vt
SIS skl YL b sl
JRS iS55 53 skl Y
Ao A/E AIA Aro
at AL AA At bylsee oS 53 558 skl SN
SIS 3 el oS 5 Sl
Al 1 VA o/Y
el skl SV L bl
S 5o e abed sl sl SN
AY AIY A0 AV
b glss
S8 53 bl skl SN
AY At AIY AIA
Jxs

q¢



\Y"\')L@-}MU&}.’:‘}L\ O)MLAOJJJ

Sl w5 ple wllad

Les 33 2 03 wsbosl S sSlal o) 2 ol et
SHY celu VY 5l e ol Kslas a3 Yo glos s 5 cudls
sl SJY cele VY 31 o Kl a3 Y0 les 5 g
S Sl s alS xS e Sl sl S S ke
ISl byl la cis 5o L8 b feuli SN Conexr
L35 alie

5 ool LS Slgtes a3 S O Sldles L =B o
S adlan gl 53 ek bl DS S IS Sl E S
Sl ol b el et slalis (g ity Ad; Cales
iy b Ssmsn SEIL G0 S das e ol
o A Sl a3 YO gles 53 sl oS 5 skl
VAVl s ObKes 5 Lopiale am Lol onl oS 3L
Sheds e JebsSY gl e 36 LT syl il
1 sl 5 (G51L s gl o sl 58V 55
oo oposl S Skl Blie s Yo 5 Y slales
s Yo sles o (S Cailen Sl dosad 15 5 s S
N AL R RGO PYURN [ S APPSR - B IR SN I < Y

a6 mlesl b (1448) UL 5 esliss e S
B D Py WP PR WS R PRSI S BB W [P
R3S s e Fasl eSS skl ACBLC

g T kS Ay oS gl S S ISl s £ S
Cans 53 S (b Gkl ¢ 5T L g (s oS 5
Lyl s s ol Kl ampn Vo los 5o oldy o S8 4 s S
Lo]as e orms 5 sb & e ST s

b s 3l ealinnd a8 Wols oIS VAV 3 ey 8 5 Sl
A S 55 8l M5 S S5 Sen 5 Jenli SV 2S5k
Dt lsss 0 C S ss8l M5 wle Js 035 Sl 1

7 o S Sl 25 eSS B G onl o
3C 5 A Gl S5 8l W5 Ol 5 235 13 56 o
Yo By Al sss gl 5o o E
Sl w5 il eSSl Olejan C2S Laoes
38 e S

q0

LE ¢35 oS 5580 A5 s S35 o shls8Y &S5
cadlas ool 53 ool oy s elul Ll pls XSl
o b S8 el sSY gl gl SN
S &S sl S Skal AS) ) ciles s )l
et 5 @il |l e Cnsans Jols S g
s vo s By CA b sy sl Wp andls
S el ol Sl a5 Yo s AE 55l Sl

Cou ¢

S g sline gl Ssms S os5e 55 e b )
el 43S ol 1 5 S a3 11 e sl 035
Jlo 53 OLGen 5 oo Jan s ol pldl Jhass 5o alex )
b 2 sk sl sl Y 5 S A LT Y0
INT s 8 s 2 05 g 50

sl SY 1 e a Yert Jl s O s gl
VoLl Y s cle 53 ek sdend esklsSY 5 55
o S Skl asy s, CFUIg Y x0T ) x
Aol sla (5 58L Comex 5 PH 48 s S sdalie 5 dsls
S S Al Comaz 5 03 b bl Ik s Sy
b Bl s e b S onl ol Ssle 5o s
Ll s S lug s jasds hB & odaw 4 55, A Sle
b Bl =l Sl e 505 T o S Oy Sele
()35 s JB il oS S el oa

ool sSY i £ 36 5 (Y A) OLKas 5 Wl
IS5 ase Vs S Gl sSY s Y S
s 53 SALS sl S Sskkal as, 1 IS
e pled S Waged ool Wldin S s odd S, S
5 Lssel Sles Cele TSl ey 1 Sl A3 sdd S5 e
oSS Al Sl 03 s 5 s 4 skl S
D Lo s

3 skl Geslesl sSY (gles il candllas ol 5o o L
S el
3 ewses sy ATCC 29213 il oS 5 ik
oxlital Ssmsn & w2 o Ol 2 S 48 Oles

Sy # Yo 5 Yo s s U,



et o sl o sl Y 5 58 sl S 3

OLen 5 g0 2ol Bs ge

juice. Digestive Liver Disease; 38: 134
(abstract).

[7].Dinges, M. M., Orwin, P. M., Schlievert, P.
M. 2000. Exotoxins of Staphylococcus aureus.
Clinical Microbiology, Review., 13: 16-34.

[8]. Millet, L., Saubusse, M., Didienne, R.,
Tessier, L., & Montel, M. C. 2007. Control of
Listeria monocytogenes in raw-milk cheeses.
International Journal Food Microbiology,108:
105-114.

[9].Salvatierra, M., Molina, A., Gamboa Mdel,
M., Arias, M. L. (2004) Evaluation of the
effect of probiotic cultures on two different
yogurt brands over a known population of
Staphylococcus aureus and the production of
thermonuclease. Centro de Investigacion en
enfermeda des Tropicales. facultad de
Microbiologia. Universidad de Costa Rica.
54(3):298-302.

[10].Even, S., Charlier, C., Nouaille, S., Ben
Zakour, N. L., Cretenet, M., Cousin, FJ.,
Gautier, M., Cocaign-Bousquet, M., Loubiere,
P., Le Loir, Y. (2009) Staphylococcus aureus
virulence  expression is  impaired by
Lactococcus lactis in mixed cultures. Applied
Environmental Microbiology, 75(13):4459-72.

[11].Thomas, L. V., Wimpenny, J. W. T.,
Davis, J. G. 1993. Effect of three preservatives
on the growth of Bacillus cereus, Vero

cytotoxigenic Escherichia coli and
Staphylococcus aureus, on plates with
gradients of pH and sodium chloride
concentration. International Journal Food

Microbiology, 17:289-301.

[12].Villani, F., Aponte, M., Blaiotta, G.,
Mauriello, G., Pepe, O., Moschetti, G. 2001.
Detection and characterization of a bacteriocin,
garviecin L1-5, produced by Lactococcus
garvieae isolated from raw cow’s milk. Journal
Applied Microbiology, 90:430-439.

[13].Pauli, A. (2001) Antimicrobial properties of
essential oil constituents. International Journal
Aromather. 11: 126-133.

[14].Niskanen, A, Nurmi, E, 1976. Effect of

starter culture on staphylococcal enterotoxin
and thermonuclease production in dry sausage.
Appl. and Environmen. Microbiol., 31: 11-20.

a1

g SUL G0 Sl G onl @l K 5k«

oSS A G eSSl 5 A Ssmsn sl
£l 6L ol Sl eslinad Ol sdias 0L 5 A5G s e sil
e ol o oLSL Al e e bl S Ol
oo SL ol Sl e ool B S b e 4 St e
e gl Je 5 AT gls lams 55 (g pi Sliiss

cLA -0

[1].Valeur N, Engel P, Carbajal N, Connolly E,
Ladefoged. K. 2004. Colonization and
immunomodulation by Lactobacillus reuteri
ATCC 55730 in the human gastrointestinal
tract. Applied Environmental Microbiology,
70:1176-8.

[2].Alander M., Satokar R., Korpela R., Saxelin
M., Vilpponen-salmela T; Mattila-Sandholm,
T. 1999.Persistence of colonisation of human
colonic mucosa by a probiotic strain,
Lactobacillus. rhamnosus GG, after oral
consumption.Applied Environmental
Microbiology; 65: 351-354.

[3].Tatini, S. R., Jezeski, J. J., Olson, J. C. J.,
Casman, E. P. 1971. Factors influencing the
production of staphylococcal enterotoxin A in
milk. J. Dairy Science, 54: 312-320.

[4].Korshunov, V.M., Potashnik, L.V., Efimov,
B.A., Korshunova, O.V., Sameianov VV, Gyr,
K., Frei, R.( 2001) Intestinal micro ecology of
the adult population of Mongolia, Switzerland,
and Russia. Microbiology Epidemiology
Immunology., 1:71-73.

[5].Gomza'lez-Fandos, E., Otero, A, Sierra, M.

Garci'a-Lo pez, M. ,Prieto, M.2002. Effect of

three commercial starters on growth of
Staphylococcus aureus and enterotoxins (A-D)
and thermonuclease production in broth.
International journal of food microbiology,
24:321-327 .

[6]. Del Piano M, Ballera M, Anderloni A ,
Carmagnola S, Montino F, Garello E. 2006. In
vitro sensitivity of probiotics of human gastric



JFEST Vol. 8, No. 1, Special Issue Spring 2011 ABSTRACT

Effect of Lactobacillus casei and Lactobacillus acidophilus on growth
and enterotoxin production of Staphylococcus aureus

Parsaeimehr, M. !, Misaghi, A. **, Afshin Akhondzade, A. !, Zahraei Salehi, T.?
Modaresi, M. H. 3, Gandomi, H. *, Firuzbakht, F. *, Karkudi, S.*, Assadollah nezhad, R. *

1. Department of Food Hygiene, Faculty of Veterinary Medicine, University of Tehran, Tehran.
2. Department of Microbiology, Faculty of Veterinary Medicine, University of Tehran, Tehran.
3. Department of Genetic, Faculty of medicine, University of Tehran, Tehran.

4. Student of Veterinary Medicine, Faculty of Veterinary Medicine, University of Tehran, Tehran.
(Received:89/6/19 Accepted: 89/7/22)

Food born intoxications are kind of current problem in human society and most of them are caused by

enterotoxins of Staphylococcus aureus.. Also probiotics(Lactic acid bacteria) have been known as health
and immune system modulator. In this experiment we assessed the effects of Lactobacillus acidophilus
LAS5 and Lactobacillus casei 10'cfu/ml on growth of Staphylococcus aureus 10°cfu/ml at 25 “C and 35°C

in TSB. Then samples from the co cultured and control were pour plated in Baird parker agar and MRS
agar to compute the bacterial count at 0, 8, 24, 48, 72 hours after incubation. We found that Lactobacillus
acidophilus (LAs )Lactobacillus casei inhibited the growth of Staphylococcus aureus 29213 and
comparing to controls reduced number of S. aureus cells was by 3 logs in 25 ‘C and 2 logs in 35 'C.
enterotoxin production by S. aureus was also inhibited in both temperatures of 25 and 35 ‘C due to
ELIZA rida screen test. Lactobacillus acidophilus and Lactobacillus casei inhibited the production of
entrotoxins A, C and E at 25 ‘C and A and/orC at 35 "C. In conclusion, the results of this study revealed
the effectiveness of Lactobacillus acidophilus and Lactobacillus casei in inhibition of Staphylococcus
aureus growth and enterotoxin production proposed their potential application as antibacterial in food.

Key words: Lactobacillus acidophilus, Lactobacillus acidophilus, enterotoxin, Staphylococcus aureus
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