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Abstract:

Background: Salmonella as an enteric, gram negative, facultative anaerobic, obligate
parasite causes food poisoning in human. The aim of present study was to identify the
virulence genes stn, sopB, slyA, spvc and Phop/Q in Salmonella typhimurium strains isolated
from clinical specimens using multiplex PCR method and also the determination of their
antibiotic resistance profile.

Material and methods: In this cross-sectional study during a 12 month period (April to
March 2015) a total of 60 Salmonella typhimurium isolates were collected from Shariati
hospital (Tehran, Iran). After the identification of strains, the antimicrobial susceptibility test
was done using the disk diffusion agar test on Miiller-Hinton agar media according to the
Clinical and laboratory standards institute (CLSI) guidelines. Then the presence of virulence
genes (e.g. stn, sopB, slyA, spvc and Phop/Q ) were identified using multiplex PCR method.
Results: These findings obtained from isolates showed the highest sensitivity to the
Imipenem, Gentamicin, and Trimethoprim antibiotics . Distribution analysis of virulence for
genes slyA, stn, sopb, Phop/Q showed the frequency of 23.3%, 30%, 3.33%5 and 43.3%,
respectively. The spvC gene is not seen in any isolates.

Conclusion: The results of this study indicate that the prevalence of virulence genes in
clinical Salmonella Typhimurium isolates can serve as an alarm for the prevalence of these
genes to the other Salmonella serotypes. As the Salmonella virulence genes are located on
the Salmonella pathogenicity islands, so the high prevalence of these genes can help to the
dissemination of islands among the Salmonella strains.

Keywords: Salmonella Typhimurium, Virulence genes, Multiplex-PCR

* Corresponding Author.
Email: dr_kumarss_amini@yahoo.com
Tel: 0098 912 545 4074

Fax: 0098 21 448 50954 Conflict of Interests: No
Feyz, Journal of Kashan University of Medical Sciences, October, 2016; Vol. 20, No 4, Pages 376-382

Please cite this article as: Arjmand-Asl M, Amini K. Molecular identification of virulence genes in clinical Salmonella typhimurium
strains using the multiplex- PCR method and their antibiotic resistance profile. Feyz 2016; 20(4): 376-82.

A4



http://feyz.kaums.ac.ir/article-1-3139-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-01-01 ]

G904 Aoy 9o M galles Sulls glada g jo ¥ 9 a9 SLaGS (A9l 90 (aleuliad

o oSal gas JaT Cas glie (uaad g Multiplex-PCR

*y )
ﬂ‘&fﬁfsylwﬂ.\«w

(oM

Al or DLl )3 (2108 Glas amns 551 5 (Sole 2wl Julo 45 sl s 0 5 (glengy S S5 M palle iU 9 Aol
=4 g0 5l 0 N 0 g o Migadles (Glady 3o 3 Phop/Q , spvc SIyA SOpB Stn slass slubi ol adlas 5 Gua
bl S5 g S i 58 s s Multiplex PCR 2 4 (il sl

Fooslan APRF ddal OLL ol pasg 5 glanl 3 anle VY Loy o3l G s 5 ol o s axdllas cpl 3t 93 9 lge
30kl o 5l okl b bty g a5l S oslper O (S Dlislen 51 o sse i Wiselle U wlix
A3 S ploxst (CLSD s it bl 5 5 ST Ogn Joo Jamue (555 (S g BT Sl 89051 (K055 g9 St 5 o2loour g
A el ol (sla S5GT 5l el b D gla05 pasts g multiplex-PCR & 405

g w5 el (ol 4 ol lls gl e o ol OLE (K5 s BT Sl 05051 ol 1S
Ao 33 SE/E G ¥IPY O XYY Ll s 54 Phop/Q SOPB StN SIYA slads Slslp o s 5 S50 sbaasl R
3K sdalie s Nigals aglir 5> SPVC 03 oS -5 s 5 5,158

o IS 4 AL s Wiselle b sl s 53 Y500 O3 et 5 Sl ol adlas s 16 4R
A s W salle 5V s 03 4 T3l il Waalls slacaiym Kos 4 LD opl 31 ol sl K5 Ol

S K8 W galla slats g i 53 Rl ol SLST 4 K15 0 O3S ol YU paed Ll L1 (SPD W gadle i35l

S B aglie (Vg SBOS (s AT Mgl 1SS O 39

FVF-FAY Slowios Y40 OLT 5 g0 oF o)lod cpimy 05593 e b (2R3 — ook asliole 5

S Gl 5 ails Slgr S Mgl (Ll 5 e
- sl i e M | OB US55 5 OB U 5 Ok
b S (Sl sl (S Ol sl K
mSolbes Jlee S ABl adls  pmas Obm e 9 g
0933 Lag AL oml 045k 0l ) am s o Wgalles a5
S ey 50 6 S ml [V 5 S il Lasly SL
Sl 4SSl alr S § e 5 S 55 S A
3359 31 oy Wgedlw [¥] tiin 5l DLl sLad gl
= slaSdn s a3l M glad g 5,1y Kl on ode 4
S5m0 1y g il g 0 S S 03y, S S o
S Yy sl sSU St Y] a3 ol
0] st ST (s 5 i b5 sl
Sl Ko by D 5C B A)SIPJul o555 Ll
PSP sl 534S Kgd o AS 3 e Sy e by
d sl 38 oy emten 51 [¥] ol a8 ,,51inv/spa
daly gl o) Sl e SPV L Sl ey sl
25 4S5 o34 SpVD, spvC, spvB, spvA ,SpvR o3 o]
Aol pd LBl o od s ol Wsedlw 5 S

d‘J—ISpV C}}J_ﬂ S el e..\__.:& &_.»"J_g‘_gj".\xﬂ.x_i‘

4ok
el S 81 ol G Sl
23 6L ol 31 ke 8 e AL, 55T es
i ) SLas AL il okt i s il b
55 S T¥10 o3t s 5 e 0 oS5 ol 5 5
S5 shls bl A oS 3G LS gl )] dizea
(o Hisallaw 5 pg) Ll M gadlos il ) G g0l 2
SN s Wil [Y] il oo Sls ey 5 035
o5l mal Ol 3 i ol el Ly s e 4
=9 7l (A o g D gty Ol 3 2N gl

[F] &S 0 555 (oo o A 5 M sa5 5 0o A

351y Wl pole 23S «(5)9Iam9 sSue 29,5 bl suwlids IS 4 gal 2ils !
Oyl gl o goll 31T oLzl ogbus

ST ol8tils oyl 351y yly pale 035 w6 5alm9 2Sun 29,5 (b sbiusl "
Oyl o3l o gl

1Jolins aximgs ¢3tds *

o9bw ool 31T 0Bt o5 59d9u09 SSene 29,5

<P FFAD-A0F 308303)90 Q) POFDE - VI 30al5
dr_kumarss_amini@yahoo.com sS35g)3sh caumy

0/7/17 10344 Sisy g6 AF/) - /Y scablys Ay

vy


http://feyz.kaums.ac.ir/article-1-3139-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-01-01 ]

3 el T (MW gl sl S5 5 Ol pie Cm (glanillas
S il ys PCR iy cidoies Sl 5 Sl o
iNt2 SPVA slads =lsl b el T N gadlow 4 3 £¥ 3
33 Sl Az )3 VEIP 5 ¥A/N $O/F il oS4 INVC
=05 5l @Y s MDR) pbicer cmjlin L glag 5u
o o sl Ko 45 UG sualie SPVA N2 la
MDR slrts g 55 (o5 St ol Camaglia JLi3) s
635 N2 5 da My (55, SPVA Ldsl ails N pedus
Lads oml sl 5 ol [F] ds)ls 552y S pu juwolis
=T slacasslis gy (K5 Pl ) 53 Kl 0
Olaes 5 (6 Sy s Ol S5 A 5 (S5 et
S05 el sl adllas I Gua Jid LAsl anils i
sl—aa o 43 PhoOp/Q 4 spvc SIyA sopB Stn sLa
Farm G sl s 5 el A o pe AT Mgl

.A3b o Multiplex PCR

by 2993190
S 24 gad

by b K s &S i heo g addlas pl s
hys S ploml AYAY il OLL ol psys 3 bl 51 eSS
gt Gsas Sl payse il Migelle 2Ib alaa Proslas
oslper U6 Gmd Obuslen 4 odiS anxlp Ol
Woalle s 55, @l ol oty g Aol glatony s 8
Colu Y Sueny 108 Gl 8 5 a3 Jame BT (SS) W
S 5l 02l b ¢ s (235 Pl o g 40 YV
TSI el s 8 gom oS K589 K0 5 2l g 5l keus!
b 13wy 3y90 Jskil 5 Sleysl Adg s MRVP SIM
HoS (oo 050 5 555 Glardsn (S b o I sla g lS
o Gl gl S Olgea St s, fie g Ol e (S
03505 yadein (6l Kl 09031 Lks B el W gl
o3kl b (VD) JsmS 5 (H) 432 (0) Kilo g sla03 5
g S, 5l edd ag WYIggse 5 OV L glap S
b 5 n3 S plml gl Dpml ST 2, 4 0L
Salmonella enterica subsp. enterica serovar .l

i Kb 5l eds 4 Typhimurium ATCC 14028

3 5 okl Cute J RS Ol geay Ol pl (S pshe oKl

Sgs 5Lz O gesl

Osir Joo baos G5) Sign ST Coml 0050

YVA

ol 5 Jeo! Lo

b g o gmes Cgie sl Glesy) 2ol (i,
Ol 5 p S0 gt Sl 53 (5t 55 b (5Ll 9 e
Sy JLzsl o SIpB/C/D (gln i g s ol 55 3550
slad sl 83,5 4y (effector protein) 145 51 g
SaS eS| 8 gl 33 pouds 4y SIPA [0] A ls oS O 5o
o g 4SS VY W gl aS
it Gt g 5 g e 48 SPI-1) S (mlsslam
L type three secretion system) a—w c—s iy
A o G F (Camw 5 Ol J v 03,3 4 (T3SS
T3SS by oddla, slasty— sl Yozl [7]
Salmonella inner pro-) SipC , SipA gl—n i g —
i gyl geals glarsum s SipC 4 SipA ae_.a (teins
I gl » (Invasion) —s «(Membrane ruffling)
=S s iSen oy G b 51 (Colonization)
Iy oS1 Sty 5 oS 5 03 5ad Sy o S
A =g 03,5 &S L SIP-I o en V]S o e
St s 31 8 e bli> o—w phoP/phoQ P
eS|ty il b SliS (slp STy )3 fs e S
Fee 56 gladgn 52 S Gl s conl b o sd e
2 oS 9 Al 53 Plao A8 0 SoS LS5 Sb
RN S PR 1 JX. SPCHU -V G PO PP PV |
doa 2 YN s A ail s s sn oy 515 2ulS
L s (e gedlaws 4 58 VYV sluws O LKen 5 Rowlands
it sl G b 5l adite s lisellw b Bd e 22 L
A3 g iy B g e e G Lales 451, L5 50
- g il 4 Caglie o o taSsls Sl 5 s g addllae bus
(4235 14/9) dmosl KK L 5 (55 YO/9) o
S U g (8 P (S gl bty g (oleS g 0
Tt A g el il 5 e 5 e e ]
5 g ke INVA 05 ) s plai 51 Ly g ol <oz
FYY 5 AN il o o PETA 5 SPVC slaaiss sl 3
Slad s 3l Ao 3 ¥A/F s Lgs 55 SEFA 05 0 do s
cnglie YL (Sl ey el et S gl
S sy OLas OLS L 3l edd T (slady g L5 Sgm S
cmley g 3bs s ey Y pazme ) B e 3 2L ks
gL ud s s L as i 5l calie (2 dlig (p5lse
Wl e 1 b 5 (6,10 = 2l esle O s
o il Ly b e glads sl JLES) el

5

S Y Js 23 i s bl,l_ia.h}éj‘gj_:é [‘\] > g

¥ ejw IV' a”;|\\"\o|alﬂ,,@n|u,a.:5 MUALBJ)


http://feyz.kaums.ac.ir/article-1-3139-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-01-01 ]

. ;‘5‘.&49.}«): wJYJﬁj 6\&&3 d‘ﬂf dLaLLS

38 bl p5 Djsen S Y (gl QLT o)
AREs V Sdedy o geades a3 A0 glos y3 Kidpuly A e
5 4RI\ Ddedy wgede 433 B s W el Jlail Al
B A Rt o P STRARSTNTE N P
sl a3 ) 58T J5 55 M-PCR STy oY guames OLY
Mgl S5kl 43 g b amalie 53 (/0pE/MI) Loy p ool
ATCC 14028 ¢ 5550 AL Slsspm S5l 05 8 55 0,5
Gl g Sl 035 cnl plol ol olad 53 s B 5585 58
Salmonella enterica subsp. enterica serovar .l 3,
-3 5 Cuia J S Ol gea Typhimurium ATCC 14028
5 ekd ag) e JuS Olgse ATCC 25922 _Is L

3 S 0slitl (O ) (K35 p ke ol oy S SO

b
TISI) 589, 8 lod g (oS &5"“‘3.9").] @\:J

- T 03051 5 Jskl A5 SIM MR-VP s &1 o
IS pasadd Wigello 2 wlam £r plad (59, (O smlis
O (s Oljlon 4 cdiSanxlp Ohlen podde g0
s gl B8 IE el 5 b sy s S (g0l pe
el & bAgpl el 45 sl O (S sm AT ol
Ao Jelse cnl onlals 5 o el el 5 el
sl glacisie 5o QL sols Olgea (g9 S
ol e 5 (S (BT sl g phy e Bl
oSl 5 5 (A3 VW) NS S sel (Ao )3 10) pabews
ol Jsse Ogesl 28 (Y olad Jsa) 55 (A3 1V/P)
sl @ by Gl w35 pAS s it &S S
S Al (Ao VYY) SOpB 5 (aw,s fY/v) Phop/Q
Ha SPVC 05 3929 a5 5 (Aepyn Vo 0) g g oolad (opi

(Y opled K3 5 ¥ o led Jgda) Ko g

Sl g (oS (55 Sps 51U By, 5 ealinal b 5 LT
(Kl 5 NS S sl S g (BT (5 oS (55T me
=65 Sl IS ¢ s ol ¢ s o 535 stanl ¢ oKl R !
ol 2 0gSb i 5 el (Jp3lS e gl g o 550
plxit (CLSL, 2015) ot 5 Kbyl 5kl ol g
S bl Ol g dhsts ol 5 O gomibn g [V 0] 035
A el LIS (SR O gk T Osn Jgo e 55,
NP e i s bl s b (S (BT SSKas
a s YV les s Sl WAYF Clew S how 5 4 S
may Ay oo Al b (s 3 0313 13 5 5L s 515 Sl

A (g S0l o 55 Al s

rVons slads S aluls
5 Spvc SIyA SopB Stn slans uss ) sl
b g5y ol YF Sdesy ball> el 14l Phop/Q
(e 03ls CiS (Ol (S 0) Sl Ggw S S S
bos oedisle oS8 Jaadl s Gb 085 DNA £l 5l
Cell culture, Tissues, ) O35t DNA S 51 eslizul
S A F el (Gram negative Bacteria and CSF
Fegsm o8aws 5l edd gl guul DNA o 42,5 b
-4 a3 5 eslal OD260/280nm 5 (Bio-Rad, USA)
P 3 el cou slan sm 3 ol a0 (abs, sk
Sly GHHS SR polasl s Jls 5 MPCR
Sl wcalg s [N A3 esleal Voojlad Jgd 55 sz e
PCR s Sn #1Y Jold 2l S0 YO (2lg o2 4 MPCR
Taq DNA sl (Olp) WOl Luw) master mix 5X
dNTPs 5, MgCl, (3 mM polymerase (0.05 U/ul)
A CBE 4 bl 3l e 5 2y Ke /Y (0.4mM)
Y5 5 (pF56 1) S DNA 5 2y Sen oV Y g5 S
ASelega s sl S 51 eslinal b s el s T s S

ol axdllas s eslinad 5550 sla ST (a5 1S 5l 15 =) ojled S

05 ©'—*) iy N5 (bp) HUasl 5 4o ankas J b R
SyA F=5"-GCCAAAACTGAAGCTACAGGTG-3' ver "
R=5'- CGGCAGGTCAGCGTGTCGTGC-3'
Spv F=5'-ACTCCTTGCACAACCAAATGCGGA-3' vy .
c R=5"-TGTCTTCTGCATTTCGCCACCATCA-3'
st F=5"TTAGGTTGATGCTTATGATGGACACCC-3' 1y "
R=5"-CGTGATGAATAAAGATACTCATAGG-3'
sop F=5"-GATGTGATTAATGAAGAAATGCC-3' e This work
B R=5"-GCAAACCATAAAAACTACACTCA-3'
Pho F=5' -ATGCAAAGCCCGACCATGACG-3' ‘e "
pIQ R=5'"-GTATCGACCACCACGATGGTT-3'

¥ eJWIY' a,;>|\\"\o|bl.ﬂ,,y|ué.g MU:L&}:

Yva


http://feyz.kaums.ac.ir/article-1-3139-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-01-01 ]

axJlan J)}Afjgjjd‘;éi%‘j«/ﬁwéhqj.ﬂ (:l‘)f},:; V;‘:TCJLQ—Y a)Lo..i J).A?

= 54) oo Nigallos (sl g (4o 33) sltai

S
pslie e ol
O¥/) A . (A$/9) OY SBYSIS /s S g0
V)Y (¥/¢) ¥ (A0) 0 Kl 5
N (\ N ') £ (,.;zu‘.ﬂ
. . (Vr)pe oSl
/8 Vil (88/7)0A et 3 !
. . (e Ol
¥/ ¥ (4/9)0A At
(AN . QV/) 00 Jo3LS o sl g o 5 05 5
(X (\7AdRt (NViOAR) el s
/£ . (AA/Y) 04 O gueS s

s Migalle Glag s 53 aallla 5550 S0 Slsl 3 -1 ejlad Jsdr

ol 5 Jeo! Lo

(8905 £4) 03 Jol> 5oty g (Ao 33) slins

Phop/Q sopB Stn

slyA andlas 5,40 0

(fY/v)Ys (Y/¥¥)Y ¥ NA

(Yr/¥) ¢

sopB(1170 bp)

slyA(700 bp)
stn(617 bp)

spvC (424 bp)

PhoP/Q (299 bp)

JJLS f(:Jr gbp Voo JS)LA M C,.w\)bg:,;;)‘ e ‘j&b- axllze PR rl:u‘ Mu]tiplex- PCR JZ{‘LA)T&:U—\ A)LQ.«: R
bp 1L Jsb LSOP 03 Ve bp kL Jsb LSIYA 05 S\ bp L Jsb LSPV o5 Ya4 bp L Jsb L PhOP o ¢ i J 28 €€ o

Al e VIV

23 5,58 5o 5 il g len (n Fmls 5 S ol 0l
5 Okres gl Saisie b st dox 5l i Jls
FE Aoy Yl Sy sbay toal Ll Glons Caeal
ma e 8131 g b o a4y Sl slas sie ) g s
SO @S el JA VY] ks e olassl s
s slagls Kos b OF aglie 5 3 as 5 guly SKS g
Al Coarl glyls Cigie opl Oleys 53 Kl Olgea
5 Sl ol s S BTl I e s

3 plawgw Haeb Col bla 2lde OV e g (55,9l

2 Shasid e gbNgalle pand 3 gladle s

eWsdle i sl pm 51 (ol SRy Jdoa Ol
w5 ey ssbh (el &I Gl et sl s &S
S 45 das e OLE add pldl Slided [VY] ol 13S0
lply ol B sl G aliselle Sy p o3 s slacel
55 AL GHgalle g5 5 355 s3domn Gla o) 45 el p5Y
S A bl s ol oy Bl S 1) 0008 jastie anlr

Wl Corex (S15 500 ol d 5s ol 5 filag S

¥ er IV' a,}>|\\“\o|alﬂ}#|ué,§ MU:L&J:


http://feyz.kaums.ac.ir/article-1-3139-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-01-01 ]

wsba s o u»JYJﬁJ soj u‘ﬂy ebs

=05 4 by s Y1bp (YO'bp (FYADD o3Ikl b e )
M-PCR 55, b 4 b 5 Sl doandly « ST sl 5 L o
oo i3 gos Al 1) T (b T Sigallr sl Vo0 55,
sealir pla s i 54 SPVC 5 INVA (sds ) g T
R 1 b 5 it B prose S 5las e
5 o= g PCR Sl Jas fysy 5[] OLKea
oslw PCR 5y, 31 5 SPVC 5 INVA lad3 Sljea el
s3liiul i 5/ S padles 53 SPVB 5 SPVA o035 s (sl
SPVC 5 SPVB SPVA (slass 45 sls oL adi ged 5T tis S
Sl mbie 51 0 T (gla bt 5T Migalls 51 dasy3 40 5
=53 a3 3y 538wl 3l edd M lad S dos Vee
bl baised 51 S 55 05 cpl b adllas 53 &S 550
A Loy g s SN S s WS ol 5 A
@soben 2l 5o SN SIYA, phoP/Q (slaos &l o, e
Sl lisolen 5 o B IS K1 Wselle
25 L5 ols p a5 i 5o b 51 Y pelle =i 5 5 w23l
0dalin SPVC 0 Lol Gaio jo . Higd 0 &S 36,y S J5Is
03 ol sgam Osk e GLA S 3 Wl pl (pl &S A3
05 s pae 45 Whos S S ety Slalllas 35 5 sualie
338 LG SL ol 04 0xrlge b sl N gdlu ) SPV
SIYA, PhoP/Q (slals g g Ol 55 ol Guos 3 [YY]
AL oS5 Ay 5 OF sbml Lite LSLIS 4 03 iy SN

ASL L6y, Jél: 33

S5 xS
‘SUAC,.»}UU ;ﬁ\.au S als Ol ‘_;.:E;J ag‘ @Lﬂ
35 odes Joles 31 S bakad T Ll 31 g, S5 5 0s)ls

.L:ng;d wl:,- C,.fé‘.\.e K \ACA'_}LG C)Lﬁ)}

S1o08 g i
S sl wlOLL 5 s fols dlie
o ool dly ol Sl3T oK s ki oy S A
CoSe 038 prme Jup 5 Sapde SO Kdasy Al
Sl JBall 5 b s Obeslen Juwy 5 ol
ol dpohe 53 & pdie Juadllpl BT Ol o5 S8l

sl ety (13505 (IAEls s ges g 05,1 (5L ek

¥ erlY' AJ}Al\qu|le}Jy|ué.é MU;L&}:

I w1y OF 5l sl SBar Caglie b W sedla
53 [VF] el 03503 ks Olgar puili e 3 S5 S5 4 ey
e SBSSsm S 4 bage 5l Spa ol
s b uls cpl Lol OLE Canglin pmlolir 5 oSl
0] O L5 OLKer 5 B3l aher I cpdie ple
3 W] O, en 5 IV Olabe [VF] Ld s OI,Ken 5 gllas
53 Slos ol o Fegs 3)ls Glssen [VA] DL 5 o)
=R YN 5 O el ybps Ml oM gl 2y L5 slE
- o 5350 S (B 4 5L 09k Y gens ol (s
43 313 g sy O le Oloys 3 hah Sigm (ST 51 05
O e 5 I b e eslinul glosg, gl slacssie
on 4 O 53 5 e wlllas S s WM DL s V0]
a9 sy gl 4 Mo 858 godde wiges VA0
5B Ml & Ly g Vb Colem 4 g L oS B S
g el 30l Olgeay Ol LT 51 L0 P 5555 58
HS s 0051 s S eslial o gedle slacisis Ol
L0l @ b Gl miF (p S 5 At oS sl OLE
ASb s (daoys ¥/YY) SOPB 5 (awys ¥Y/¥) Phop/Q
53 ok plonil aadllas b 35S Sllllas mls 53 2B M
o Mgedloe ¥V 51 andllan OF 53 45 (g, 0ba t3,0s 405 K 0l
¢i3: ot ()3 AV) it ¥ slan s b 51 0dd
3550 L g sles [V4] Wag INVA 03 5 SPVC 03 Al
45 Widg A SPVC 05 gy A 51 S48 Ragn s asdlhas
3,0 Sals Olpb s [Y0] O, e 5 Pan s b baasl o
Y L e Cow Mgelles 4ld YA 3148 al s cpdises o
bl R OS] 4 55 Wil e 45 Lid g SPV 05 BB alas
Mipolle) andlas ot (MW gadlu by g5 0 SN
s Ling asl (s 0 Migollo b amslie )3 o g po i
bl 5 Nl o Gilullr cgr [VV] O
AARIF T L a5 Lo ges esliwl SPYC 5 INVA
SYT L Yoo gladle b 45 Hlss,m OA 4 by alis
23 g e S e e s O dS (g elite b (lad sl
i 303 o3 10 hais Ll cails 5, 5 INVA 05 balas sbes
salinal L [YY] O, K 5 2l ol 25 .55 SPVC 05 Ay
I E 9 B on w Nl elaS sl s
-pbe ST o ¥ 5l aalinal b ptins ol Sz ls NS gallus
add uJg b SEFA,-SEFA, S-Sy ST11-STis sb»

YA\


http://feyz.kaums.ac.ir/article-1-3139-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-01-01 ]

References:

[1] Coburn B, Grassl GA, Finlay B. Salmonella, the
host and disease: a brief review. Immunol Cell Biol
2007; 85(2): 112-18.

[2] Majowicz SE, Musto J, Scallan E, Angulo FJ,
Kirk M, O’Brien SJ, et al. The global burden of
nontyphoidal Salmonella gastroenteritis. Clin Infect
Dis 2010; 50(6): 882-9.

[3] Firouzi R, Derakhshandeh A, Mehrshad S,
Heydari S. Characterization of Salmonellae isolated
from different animal and human sources by PCR
and resistance trends. IJVR 2014; 15(2): 132-7.

[4] Mao X, Hu J, Liu X. Estimation on disease
burden of foodborne nontyphoid salmonellosis in
China using literature review method. Chinese J
Disease Control Prevention 2011; 15: 622-5.

[5] Ke B, Ran L, Wu S, Deng X, Ke C, Feng Z, et
al. Survey of physician diagnostic and treatment
practices for patients with acute diarrhea in
Guangdong Province, China. Foodborne Pathog
Dis 2012; 9(1): 47-53.

[6] Majowicz SE, Musto J, Scallan E, Angulo FJ,
Kirk M, O'Brien SJ, et al. The Global Burden of
Nontyphoidal Salmonella Gastroenteritis. Clin
Infect Dis 2010; 50(6): 882-9.

[7] Heithoff DM, Shimp WR. Human Salmonella
Clinical Isolates Distinct from Those of Animal
origin. Appl Environ Microbiol 2008; 74(6): 1757—
66.

[8] Ktsoyan Z, Ghazaryan K, Manukyan G,
Martirosyan A, Mnatsakanyan A, Arakelova K, et
al. Inflammatory Responses to Salmonella
Infections are Serotype-Specific. Int J Bacteriol
2013;2013: 168-79.

[9] Rowlands RE, Ristori CA, Ikuno AA, Barbosa
ML, Jakabi M, Franco BD. Prevalence of drug
resistance and virulence features in Salmonella spp.
isolated from foods associated or not with
salmonellosis in Brazil. Rev Inst Med Trop Sao
Paulo 2014; 56(6): 461-7.

[10] Clinical and Laboratory Standards Institute.
Performance Standards ~ for  Antimicrobial
Susceptibility Testing; Twenty-Fifth Informational
Supplement. M100-S25 2015; 35(3): 44-50.

[11] Guerra B, Laconcha I, Soto SM, Gonza’lez-
Hevia M, Mendoza MC. Molecular characterisation
of emergent multiresistant Salmonella enterica
serotype [4,5,12:1:3] organisms causing human
salmonellosis. FEMS Microbiol Lett 2000; 190(2):
341-7.

[12] Moreno Switt Al, den Bakker HC, Cummings
CA, Rodriguez-Rivera LD, Govoni G, Raneiri ML,
et al. Identification and Characterization of Novel
Salmonella Mobile Elements Involved in the
Dissemination of Genes Linked to Virulence and
Transmission. PLOS One 2012; 7(7): e41247.

[13] Jones TF, Ingram LA, Cieslak PR, Vugia DJ,

YAY

ol 5 Jeo! Lo

Tobin-D’Angelo M, Hurd S, et al. Salmonellosis
Outcomes Differ Substantially by Serotype. J Infect
Dis 2008; 198(1): 109-14.

[14] Beceiro A, Tomas M, Bou G. Antimicrobial
Resistance and Virulence: A  Successful or
Deleterious Association in the Bacterial World.
Clin Microbiol Rev 2013; 26(2): 185-230.

[15] Eshraghi S, Soltan Dalall MM, Fardsanei F,
Zahraii Salehi T, Ranjbar R, B Nikmanesh, et al.
Salmonella enteritidis and antibiotic resistance
patterns: a study on 1950 children with diarrhea.
Tehran Univ Med J 2010; 67(12): 876-82. [in
Persian]

[16] Abdollahi A, Najafipour S, Kouhpayeh SA,
Meshkibaf MH, Naghdi M. salmonella enterica;
serotyping, drug resistance and extended spectrum
B-lactamase. J Fasa Univ Med Sci 2011; 1(1): 38-
44,

[17] Soltan Dallal MM, Rastegar Lari A, Sharifi
Yazdi MK. Pattern of serotyping and antibiotic
resistance of Salmonella in children with diarrhea. J
Gorgan Uni Med Sci 2014; 16(1): 100-5. [in
Persian]

[18] Ranjbar R, Naghouni A, Panahi Y, Izadi M.
Antibiotic susceptibility patterns of Salmonella
strains isolated from clinical cases less than ten
antibiotics used in the treatment of Salmonella
infection. J Infect Dis Tropical Med 2009; 14(46):
41-5. [in Persian]

[19] Swamy SC, Barnhart HM, Lee MD, Dreesen
DW. Virulence Determinants invA and spvC in
Salmonellaec Isolated from Poultry Products,
Wastewater, and Human Sources. Appl Environ
Microbiol 1996; 62(10): 3768-71.

[20] Pan TM, Liu Y]J. Identification of Salmonella
enteritidis isolates by polymerase chain reaction
and multiplex polymerase chain reaction. J
Microbiol Immunol Infect 2002; 35(3): 147-51.
[21] Ling JM. Rapid detection of food-borne
pathogens in clinical specimens, food and
environmental samples. Hong Kong Med J 2009;
15 Suppl 2: 26-9.

[22] Madadgar O, Salehi TZ, Tadjbakhsh H,
Mahzouniech M, Feizabadi MM. Genomic and
phenotypic evaluation of Salmonella typhimurium
and Salmonella enteritidis in Iran. Comparative
Clin Pathol 2008; 17(4): 229-35.

[23] Amini K, Salehi TZ, Nikbakht G, Ranjbar R,
Amini J, Ashrafganjooei B. Molecular detection of
invA and spv virulence genes in salmonella
enteritidis isolated from human and animals in Iran.
Afr J Microbiol Res 2010; 4(21): 2002-210.

[24] Bajpai VK, Baek KH, Kang SC. Control of
Salmonella in foods by using essential oils: A
review. Food Res Int 2012; 45(2): 722-34.

¥ ejw IV' a”;|\\"\o|alﬂ,,@n|u,a.:3 MUALBJ)


http://feyz.kaums.ac.ir/article-1-3139-fa.html
http://www.tcpdf.org

