[ Downloaded from sjimu.medilam.ac.ir on 2025-12-21 ]

qlylgs «Jo) o)lauds c@Inany 5)9s ol (b)) eolc alSibls (alc alas

23lizel L PCR by, 4 i Yogallos J5Sgo g oo edenld
PIAE Do s diges 3 InVA (45 5

*
U5 oy S5 Loy dea ¢ i e OB il sige ¢ she ] e

((e)ab) ety Sy pogle slSs) ey csfelpn iy Sy ()
(@c)a'i‘J Al ¢sSubjy ogle s8N sl cublag il jSpo (P

4 /V/\ 0 Zu:’ﬁji @JU AQ/E/NY 1ol s '@,U

oS>

e ot bl o e 5 Ol ouiiS 039l g oo (sl 039) 055k Sy (a5 Migallo &5 ) s &y iedoutdo
o S5 L 15 glows sl 6L gy s 0 pel sl Canet] Bl o 152 Slgn g ol o 5 580 5
2138 olas 13 a8 Misells (gilulis adllas oyl plool 5l Gua .l Joyss 5 (o35 cuodl I o1ie dlge o o
ol 039 INVA 5 51 o3lizl L PCR g, L 03]

$lyesly buwg PCR JoSso (bs, Il o)luilsl (39, 53 L DNA zlswul 5l axy 200 g, 9 dso
PCR g, 5l o3lial b (g 23,5 ossts 3,15kl ol ySh sl g §) o b (59 » INVA 5 poluais]
035 (sl 039l i (sl wiges 3 i 350 5,5,

Sillls s JIg py el INVA 15 &S oy ol adlles ol ols o piidg iy (gld 450
o Sl cly adlae oyl 3 oas slb PCR 59, uis b bl o 039l S13E dlgo j3 a5 MWigallw
3 (VAR A (gl U5 b S U)ol 15 sl 132 (lo 690 i Sl (15 5ot 551
b o YU coliazs]

gy allas ] )3 01 atgy PCR (JosUgo (g, 45 ol oLt adlls ol s g disld 5 Sy
olys 4 Bl (oo g 0392 0390l (ol slo Wigad > i Wigalls sy Slon 4Bl @ A S e
Db 48,5 ) 4y e powsye g mly o gy sl cslie ()l

Slig slge PCR ¢ J5Slge aseis ¢ i Wgells 1.5lS 5 0319

(Gp)@\@éixCﬁe@!:‘gﬂféjjlﬁc)&:bdﬁf dj....o okiws g8 ¥

&

Email: rmirnejadreza@yahoo.com


https://sjimu.medilam.ac.ir/article-1-620-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-12-21 ]

OhEss g s1Pe U5)- ..5la Wgsd)s inVA o )l osteiw! b PCR gbg) @ ¢35 Woallw ¢)gSgs @iy goradi

$50S Sls Sloj 2 ] K8 L 233 VU o
ok 4 305 (o okt 5 3,90 Sy S
b ol olSiolosl o Slisis 3140 40 09yl oS
cu PCR (JgSse (09 51 59aS )l 5 S35
o g b gl b 5 bigalle Slolis
egad 4 SAE dlge oaiS oxgll Jelge ausis
el s ol 5 JsSlse gy b 3bsalle
st Wgall [arseds dinej )3 (Jg o)+ )ecul 00
Sygo ¢ ddllae (olaid! gla o5 5l edlatel b
L PCR g, b oyl ol3e slge ,> as Migellw
23,5 shbinvA o5l eslawl

b 59, 9 dlge

Sylukwl sl Jiew .cuwl (Experimental) o0
PTCC : 1609 o 5 Wy oJls 5, 5L
G PTCC : 1163 355ty 5ol tud
O—suSIS 35S 00 51 ATCC @ 35218 IS'Lis il
oloibo «pll (Sgis 5 ixio b Sk 5 b )6
cuiS gl 5 Glpl ixio g ole by Jiagh
a5 Merck ¢S,s ;I LB broth ¢ LB agar
Al bl B sl o8k S Sl am S
Oms DNA - luie wlegy pordssl S5, Copmolis
» 5588958 gy (Ul &S ul 4 g b S
2 DNA (s 3 Silogy portdl b il S,
oxd Ll diges Ailygo p 5515 S, Lnlyd o i
VA B by 8y Gygo & S oo
(R)ess bl Wb cpy Chursd 9 0,5 (348,

ol glie (o) Sl g Sevle

5 o plos PCR 1 ool izl L a5 Mgall
Wiy D90 WNidgy ol ool yeST aS olb yeol
5 ol INVA 5 4 basye (sl paslyy 28,3 )18
9 Camles oliee ol g 85 )8 () 3)90
N33 e bl ol 5 @l g b jesly ol
13 o) Slasitio 45 gllae yeoly BLAST JgSle
st syl 033 S5 ) oled Jpio
99 )l o (pyp 38 SBREl (i Migellus

.

Ao

5l mws b (Food-borne diseases)li_<
@S oo 2 1) Ol s bl 3 s s)lew
NP Cool pgd 423 13 552y 5 (oS S (5 )lo
(CDCJo slon JiS 5m G 3o 5
5 b Cigae oy Ve bbbl el JUSL Joloe
Olg (oo Dged lais 4 )l dgng ylhe il bla
(s Wgall 51 (80 jebgelles ool cn 5 S 4
&) SB 50 oud o stely e (05 02l S &
S grosund )l_?.) )_cu VWeeon U] u.‘o 9 sl
st S s 4 55 V89F Jlo pd () )esnud S
FA ) 58 YYFeve Gt il Migalls &y 032500
(Y)-5203,5 olie cogae Hlos 1 el U]

Sy Slegidgo 31 (S e dlgo 5 o 315 (o lony
P DS o Cgwe olde dlge Cubligy ke
L ole dlgs ol (6,58 dgn g Hasuid ol b
(V) oo ploml opte g (e I b9y 92
@ oeny s ey b amlie » e b )
(eSS g Bl ol sl sl 4 5l s
BB g e o8 08 (o g 15 CBy ala b,
"y @9]9.0 Jp 0)49 LY M L}Jl ..\a.wl) & )L.u J&w/a
o oladl 5 (Ko b 5l @l @y el
ol oolel (F)0,5 o wlas] iy Cunl Cuenl
g ciles glo baeo ;> (65 i Logos bn 3,
Lol e S Cogy JB gla S 0
(WSl & Ui Sl | s jeme (>
oolatwl oLl els lae 3 culS 5 sile aE
&5 ob; s U oM oyl (Jss0 asuds
Cdy g Cogw sl b hgy cpl 15wl 0,3


https://sjimu.medilam.ac.ir/article-1-620-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-12-21 ]

Qlyles «Jol o)Lashy (@I 5)9s

ol (b)) eolc alSibls (alc alas

sl il Contig manager )8l 5y lawes
2035 il o JalS

Oljse o S PCR g polais] Glie S

sbyealyy 9 PCR cla (iiSTy 51 S pp colais]
2 d>g0 Blast 58] oy lawgy lnl o odliiwl
519 osd LT o odlisul (sl youly NCBI colus
O B )5 B qw)p 090 (g ol s
Sl dgw Cox g8 Jes ) i Glebl (sl
E.coli b 8L asles Kooy oLt
PCR _yS1y Enterobacter Shigella Proteus
Pl oad oslitul (sbayelyy 9 (S Lulpd ploa b

VALY

DNA cLle cws 0 PCR Cowlas ué,.w ey
Ssogi; DNA clale Lol oyglaie oyl (gly 2 Seogif

S gy 4 Sl S el esd gl el
oo A8 @S ol s, 585 M3
Ko n sly wad gliel gla DNA ol
ol Sleales o g w8 aws <8y b oS
b s plool PCR iSly okd s ulo <3,
39 638 081,18 Cannslcs
oARg5 s 48l

duwslds g (wyp b PCR o¥game 456
2 4 bgye odd gl el glo el b o il
slo Jlgp &5 035 asede 2L pSL Jelse jl o
S5 3590 sla (6L 4 bgsye lEEs osel cond @
A8l o

ows slp PCR oy (polais] Glie s
P ol 300 layealy (P (polaitl i
Sl sl 85 poii b byaly chs I S
Uinlojl 3550 6 oad SD ped iSu oS Kodp
o 0 gl B8 &S Cpl a9 <85 )8
aS 00,5 asube @ H0 AW ol b STy
J—os ol aid] Mol oolaiwl )50 (slo youl
S o

oSy plsl 5l ey PCR b o eed

52989 58d g p9> i oAb die kaulyd 3 PCR
axs Aoy VO 5,51 5wy PCR &Y guae

FMYer c8y b 81y b S LB wyyp dyge

ool a8 ol L oud wlyl sl yeslys 5 o5 ol
Sl Jg oy culie IVA 5l oad Gbl
A3l e 039l S13E dlge yd ad Wigelles  ololis

9 JB Uy il el el Sl i gk
set up slp &5 iy cpl 4 b edlawl 8IS
syt I A sy bl PCR Giulejl (o900
oo 92y Sigdgid o S (e V)il
QO (4L O Sde 4 ygd B e )d,S el Sl
Salt Tris EDTA 8L yiJg,Sie O+ ol Cow,
YA+ (d5es bglsee aady Ve 5l w9 0438
o 3,5 8Ll ] 4 asyd 90 SDS il e
Jb Ve 903938l ol A maies il i Se YV <]
M ol doyd ¥ e Al 0 Wl
FgSae YO+ 09y Jolne 4 g ond Josd yilu
oy 3 43> Yo e & 5 S gy
Sl ol 5l g MRS a2y Yo (sleie
a0 F glod 5 Ay Ve Cdo &y jg3 VO + )
Ve 5l iy San YV il g 4 (3,5 5
42y Vo Gde 4y 5 D)5 bolowe o9 4 g 00938
YO Jols Cpuwy a4 oAb Sandy il Ve 93 L
PCR plosl gz 5 00,5 8L TE 3l s oo
23,5 odlatwl

sl PCR STy sl oY Slpo sl dinge
ps5 b PCR 1ulp )b aix wbun ool 4 (i)
S dlsyo o p3 g a3 ploxl 3l sby g
9 ANTP MgClI2 dayaslp)adsl dlgo sl clale
Colgg 3 5 w5 edlil (S0 Ly Taq il
PCR pbxl lp pj¥ dlge polie (ny cuslie
sl Llay dayely Jlail gl b Gl
e B4 ooy s (iSly 0 loj g (Sl
oy (gilw age cas 235 wale PCR Ll
&F el 4y il (Annealing) e youly Jlas]
A odlatwl 315 sl axy3 0% 5 DA &Y

LSl bl 5l s PCR &Y guaze 456 cas
Ot S pobaid] paslys olped 4 Joae PCR
o )5 Jloyl 6,8 Bioneer ¢S pi 4 uilsw
Sl 6l il 555n <55 5] aongs o
o 9 i odilgd Chromas 138l o5 lawgs lul


https://sjimu.medilam.ac.ir/article-1-620-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-12-21 ]

OhEss g s1Pe U5)- ..5la Wgsd)s inVA o )l osteiw! b PCR gbg) @ ¢35 Woallw ¢)gSgs @iy goradi

URI Genomics & Sequencing colw p» ¥+-¥

Dged o3l cuwl ouis 431yl Center

number of copies =
(amount*6.022x1023)/(length*1x109%650)
number=

(ng * number/mole)/(bp* ng/g * g/ mole of bp)
@ dngi b Migollw (o351 0 bgyro invA

9 Sy > (Spae g Hlai I end dingy Laulyd
VA o5 il PCR (Sly cculio (5) > S
WY 8 Ll 5 2 plosl o ol (lajealy b
oylesd yrgeai )3 )l dosts 45 W3S ol (5L i

ol 0 odly s )

& opl a4 asg b Cwl odd plosl Siesi; DNA
xSk lp 4yl 90 3 Seegj DNA clale
dwole  glp sl 039 0O ng/ul Mgello
o 9 235 ard €8y (pir (STl Colus
9 o=l 31235 (oo Jols 8L adgl pgss VN -
D903 pasd |y PCR sl ¥ Joi> 3b (ol oo
o L$'>|)JO PCR w‘.w szy.n gu»lw‘ L)"l »
2ol (oS M g e Sl ol et Gl
) ol paets JE S5 ol b oS 65,
Jw > Andrew Staroscik lawg a5 Jge)8

s gl ansuis )95.2.94.35.\*3 G poul g (i B ) b)w PEES

Primers Sequences
Forward 5-acc acg ctc ttt cgt ctg g-3
Reverse 5-gaa ctg act acg tag acg ctc-3

Jalgs 51 Sy 2 (615 PCR (JgS0g0 (g, (oandedd Sl im0 ¥ 0lowd Jgo

ey (ng/ul)adyl pgis clale

(ng/ul ZWh-. cé,

sSLpgs Jdb padl B pel (oS

Salmonella 955

9.55

4,685,848 pb 1.89x108

e 3

9 oS Wigallus INVA. 55 805 51T 3 ¥ iy, e o )58 Y i s Wigadlo 5,98,5501 5yt ) 2k pr5e
(PTCC :1609 ) i Wgodlw Cusiio J ymiiS € idy il 50 Curlo 83901 1A 390
.(100bp DNA ladder, SM#333),5,L 6 >,

®


https://sjimu.medilam.ac.ir/article-1-620-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-12-21 ]

Qlyles «Jol o)Lashy (@I 5)9s

ol (b)) eolc alSibls (alc alas

INVA 5 jl o3l LPCR g, b odgll 13é dlge
23,5 plox]

5 Jamshidi 4 Park 4 Santos adles ailen
caslio LSS5 PCR g, 15315 s 45 il Sen
Loas 4 JHE Sy 45 bMigalles lolid s
SSG oS ol i G dsdlllas cpl sl Er0 g puid
4 Bl Lol s culis bs, PCR
duslde > SlA dlge (sl aiged 0 Migells oguas
(Y OVAF)adl (o Jgome sl 29y plo b

o3lil b i Migalls Slolids cadlllas ol 5
oS A5 Lasude g ot plool INVA 55 slo sl
i Wgallo 333 9 @ pasedd ) by (ol
Chiu CH cldllas alie oyl & ol coslio s
ol & wil o Lul)Ken 5 Suo 4 Feder
sl o5 5l elawl L PCR JoSJgo (yog, Lidged
5 3839 5 @ sl IVA WSlo ¥y 9
sl 09y Inj bl (o CudS 0fg 4 o ) plw
5 039 55 g UL o azan ol ) (ot
295 d"f olger (P dnje oS ofy o
&S oKr logas 5 Liwn Gl JSie Lol
ol (Say g dladl bl @l gy pMel
DS o el iy Sie pl sl Cuenl
ojgpel & @ g M sla by d aludss
ol 3y90 b £Sh ilubr 5 s
Loy owd)S iy OUSde (pl WipS (o 18
(losd (g Gl gy g e la SUSS
JsSgo slo gy o ] ) 5 (Sejslgisen]
(VONFNY)dg0i pMel |y 2uls g £yl jd Wlgi o

S G5bsS Sl 4 dng b (IS sk o
Sipe & Ol sle Sl Guigd > ool
Gypo Sdes 5 SeB) s S by anb
o 5 ol pmreis > OS] el 5 3,8 o
Fge o by Sl g (o (i sl gy
Olyie @ Wil (o 35 5 383 9§ @ « PCR
s poye 9 @ly sl gy lp ol (20>
Olg o 039l Slie dlgs o b (68 Sl (¢l y
oy &S b ol adlles ol s o) eolatl
e Sy VA 55 015 4ige PCR JySlge

S5 Wl g Cou
ey @l blge cudligy S ojgal
0ylgen &S A3l (o 5I935 (sl 09 Cumnl I (6l
o3¢l (lie dlge Bpas ) 3L (slo (gl g
gaw b zoly> 53 ofy & pre IS I (S0

5 48 (oo o391 1y g dlge 5 O ISl 5 3L 8,
Jdlizee o (gilaw 4 dlge ol 09)55 b b Ll
o Mgall 1231, o ¥galls 1 5 o oo s
dlge g ol Gopb 5l 45 Miwn bie p)S slo ol
(4985 b avan)csl 039) o5 5 (o (o (S
(\A“\”‘\\).AJJ; <

BAAVY cla Sl o S el oaoie YL o
cle 4 Sob oS 005 o Lol A0F Ly, VAAY
@ls)5S opl Gab Wlens bl edgll (clie s
u)‘ 2 u.:‘A.C Caaogomnd g w}QC ))l}«o oy ¥a
GIE Bb 5 cul a3 Wigalla J) 56 oS
5 Hennessy ¢ VAAY Jls > ,Ke2 5 Ryan
) sl 0358 (S Voo Jlo o o)lSan
P el 9 jop 4 e Cug g ) (S
eyl ol M > 4 5,5 easuie YL
9 AJA:J; Cno goumo )l%.) ).QJ AAARER 9 VWeeos
oo pouyge i g ez il Migalls ol Jole
> 5 pow Hlea slryedS ) ilawlis (VoY) S
i el gyl sleygsS ol 5
yiwd > o3gll (flie Coymn jl L gla (g ylew
B> &g Ny (o ol old s 4 SIS e
e cpjlge Cole) pas g ()1 Jow Sle 1503
Byao | U sl odnl glgl 5 dals dls den
(V) oo  Sl3& dlgo

B padS 13,5 S5 5 enl 4 2y b
S dlg (o 2138 Dlge 5> Jalge cnl 355
2 il mawy sl (605 den | 6 b ol
2 2 Wgello asis cas adllas opl Lol )


https://sjimu.medilam.ac.ir/article-1-620-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-12-21 ]

OhEss g s1Pe U5)- ..5la Wgsd)s inVA o )l osteiw! b PCR gbg) @ ¢35 Woallw ¢)gSgs @iy goradi

Sl ol
Siden Sl Se 5l dlie cpl (B aiwy
()l aiy (S pole olSiiils cubligg 9 (J5Ssge
S—is g a5 ol Gl g Jo Slenty b 4
Aoled (oo
References

1-Ryan CA, Nickels MK, Hargrett-Bean
NT, Potter ME, Endo T, Mayer L, et al.
Massive outbreak of antimicrobial resistant
salmonellosis traced to pasteurized milk.
JAMA 1987;258:3269-74.

2-Hennessy TW, Hedberg CW, Slutsker L,
White KE, Besser-Wiek JM, Moen ME, et
al. A national outbreak of Salmonella
enteritidis infections from ice cream. N
Engl J Med 1996;334:1281-6.
3-Carrique-Mas JJ, Davies RH. Sampling
and bacteriological detection of Salmonella
in poultry and poultry premises: a review.
Rev Sci Tech 2008;27:665-77.

4-Tavakoli H, Bayat M, Kousha A, Panahi
P. The application of chromogenic culture
media for rapid detection of food and water
borne pathogen. American-Eurasian J Agric
& Environ Sci 2008;4:693-8.

5-Dwivedi HP, Jaykus LA. Detection of
pathogens in foods: the current state-of-the-
art and future directions. Crit Rev
Microbiol 2011;37:40-63.

6-Jasson V, Jacxsens L, Luning P, Rajkovic
A, Uyttendaele M. Alternative microbial
methods: An overview and selection
criteria. Food Microbiol 2010;27:710-30.
7-Wain J, Hosoglu S. The laboratory
diagnosis of enteric fever. J Infect Dev
Ctries 2008; 2:421-5.

8-Abubakar I, Irvine L, Aldus CF, Wyatt
GM, Fordham R, Schelenz S, et al. A
systematic review of the clinical, public
health and cost-effectiveness of rapid
diagnostic tests for the detection and
identification = of  bacterial intestinal
pathogens in faeces and food. Health
Technol Assess 2007;11:211-16.
9-Lukinmaa S, Nakari UM, Eklund M,
Siitonen A. Application of molecular
genetics methods in diagnostics and
epidemiology of food-borne bacterial
pathogens. APMIS 2004;112:908-29.

Sl lb—en b @y i o
ool e Gl dgs a5 e oJlw
s ey b 1) ol ole e g cul

Moo sl Rinlejl i pasds

10-Jamshidi A, Bassami MR, Afshari-Nic
S. Identification of Salmonella spp. and
Salmonella typhimurium by a multiplex
PCR-based assay from poultry carcasses in
Mashhad- Iran. Int J Vet Res 2009;1:43-8.
11-Aldridge P, Gnerer J, Karlinsey JE,
Hughes KT. Transcriptional and
translational control of the salmonella fliC
gene. J Bacteriol 2006;188:4487-96.
12-Herikstad H, Motarjemi Y, Tauxe RV.
Salmonella surveillance: a global survey of
public health serotyping. Epidemiol Infect
2002;129:1-8.

13-Santos LR, Nascimento VP, Oliveira
SD, Flores ML, Pontes AP, Ribeiro R, et al.
Polymerase chain reaction (PCR) for the
detection of Salmonella in inoculated
chicken meat. Rev Inst Med Trop S Paulo
2001;43:247-50.

14-Park YS, Lee SR, Kim YG. Detection of
Escherichia coli O157:H7, Salmonella spp.,
Staphylococcus aureus and Listeria mon-
ocytogenes in kimchi by multiplex
polymerase chain reaction (mPCR). J
Microbiol 2006;44:92-7.

15-Feder I, Nietfeld JC, Galland J, Yeary T,
Sargeant JM, Oberst R, et al. Comparison
of cultivation and PCR-hybridization for
detection of Salmonella in porcine fecal and
water samples. J Clin Microbiol 2001;39:
2477-84.

16-Chiu CH, Ou JT. Rapid identification of
Salmonella serovars in feces by specific
detection of virulence genes, invA and
spvC, by an enrichment broth culture-
multiplex PCR combination assay. J Clin
Microbiol 1996;34:2619-22.

17-Suo B, He Y, Tu SI, Shi X. A multiplex
real-time polymerase chain reaction for
simultaneous detection of Salmonella spp.,
Escherichia coli O157, and Listeria mono-
cytogenes in meat products. Foodborne
Pathog Dis 2010;7:619-28.


https://sjimu.medilam.ac.ir/article-1-620-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-12-21 ]

Qlyles «Jol o)Lashy (@I 5)9s

ol (b)) eolc alSibls (alc alas

Molecular Detection of Salmonella typhi in Food
Samples by PCR Using invA Gene
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Abstract

Introduction: Salmonella typhi is an
important enteric pathogen that can be
transmited via food and water. So, careful
and rapid identification of this organism is
very important. Today, new techniques in
rapid diagnosis of pathogenic bacteria in
food are important. The purpose of this
study was molecular detection of S. typhi in

food samples by PCR using invA gene.

Materials & Methods: After extraction of
genomic DNA by two standard methods,
molecular method of PCR by specific
primer of invA gene on any of the standard
strains of bacteria was set. Then, using the
PCR method, S. typhi was detected in
samples of contaminated food.

Accepted: 5 Mar. 2012)

Findings: The results showed that invA
gene is the suitable sequence for detection
of S. typhi in contaminated foods. Also,
designed PCR method in this study is a
method with high sensitive (detectable copy
number is 1.89x108) and specificity for
rapid detection of S. typhi in contaminated
food.

Discussion & Conclusion: The results of
this study shows that PCR method is safe,
fast and sensitive for rapid detection and
identification of bacteria in contaminated
foods and can be an appropriate substitute
method for the current and conventional
methods.

Keywords: Salmonella typhi, molecular
detection, PCR, food
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