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Abstract

Background and Objective: Salmonella is one of the most important
bacteria that causes gastroenteritis in humans and the spread of
Salmonella strains with multidrug resistance is an acute global problem.
Integrons are one of the most important factors responsible for
transfering of drug resistance genes among Salmonella serotypes. In the
present study, the frequency of class 1 and class 2 integrons as well as
their relationship with drug resistance patterns in patients with
gastrointestinal symptoms were investigated.

Materials and Methods: In this cross-sectional study, 400 human fecal
samples with gastrointestinal symptoms were collected from 4 hospitals
in Tehran. All the samples were analyzed by standard method for
microbial culture and the results were confirmed by biochemical and
PCR tests. Antimicrobial susceptibility testing was performed by disk
diffusion method. After DNA extraction, the presence of class 1 and 2
integrons was investigated by PCR. Statistical analysis for detection of
correlation between the presence of integrons and resistance patterns
was done using SPSS software and Fisher's exact test.

Results: The results showed that Salmonella was present in 5.5%
(22.400) of the stool specimens. The prevalence rates of class 1 and 2
integrons for human stool specimens were 40.9% (9/22) and 27.2%
(6/22), respectively. MDR phenotype was detected in 4.5% (1.22) of the
Received: 30 Sep 2020 Salmonella isolates from patients with gastroenteritis.
Last revised: 09 Dec 2020 Conclusion: In this study, high levels of integrons 1 and 2 were
observed in the patients' Salmonella isolates with gastroenteritis. The
observed relationship between drug resistance patterns and the integrons
indicated a possible increased risk of drug resistance genes in
Salmonella isolates with human gastroenteritis.
Keywords: Salmonella, Integrons, Drug Resistance, Gastroenteritis

1

Research Paper

Accepted: 23 Dec 2020



yvYaq YA 0)9.5 © b)l.o*: ‘_(-Jbsdgb "‘595_& dd)wv.;. [ ,)_, )wb

L T blssl 9 ¥ 91 09 Kiial lghrd )
4 MWao ublen )3 R9)ls weglio ol

Wl ) Wgollw Sl dsgun ) g iy yiwlE

ol Ao

dgrmn (Sl dabld ! Bolo LT M slgl 3oy ¢ sl durw 1O N g9 ws A

Ol 01, el o&iils (K3 0dKEils (b S 09 5 )

Ol O cdals oBils (K 0aSils (K go pulidios S Ol S 0 Y

O1pl Ol ol 3 05 5 (Dladon o g Al (ol NI IR

A (S pale o8l OLS 3 55 Codh 0uSiagny (JUbI G gie Slidos S
Olpl Ol (o

Email: masoud.alebouyeh@ gmail.com 45 I 5 grams 1 s 0 iy g5

oSy

S 8 Ol Ho e s 5wl suiulant age sla (8L 5 (M gallis 1 8an g doule
S &Sl ol ol ola Sidie 5 o solo i o glio b Yo sallen (Lo 0 pe (B
0 it 36 gallocs (sld sl g s (o 59 500 4 o slie (slgn 5 JUEI J shne Jolse (1 Siage
SLasSI L LT L)) aigan 5 ¥ GudlS 5\ GodlS sla 50Kl Sl5108 usla dalllas
b o OIS @3Me b ohlas (ols e plie

¢ 5 oIS ae Ly Slih pgdao digad £0 s o abalo dialllas Gl Huila Ghg, g 3ls—
s=oSae S G S oIl (i, e 55 La 4 gad (celad aik 4agS Ol 5 s 9 OB lans
b al S (0708 S alaal PCR 5 pliasd sn sla Glole) T b 8l 0l 5 (s
) LS sl s Sil 5 geaa DNA £amil 51 Guy b s ) see Sewa 5 Laml b,
5 ol aeslie sLa Il as LUl Glas i ciga solel 5albT o S o, n PCRUL Y
28 S alasl s G 9e3T 5 SPSS L1581 a5 b5 e oy 5 Sl ) gus

S enedle Lo pgdas sl gad 1 (YY/E-+) 70,0 50 5 gallics oS uls LS gl sl
T8I i dn (Sll psiae (sla G e (51 ¥ o ) eSSl o e aols a s
sLa 45505 5 Y sl sla 4slun (VYY) 76,0 Lo MDR s sis s (VYY) ZYVIY 5 (/YY)

Y44/4v/44 PN
WA NS Sl o 5T

A4/ /T IR

it Ll Sl g siue

gsine sl lan 50 Y 5V sla Sl sda 51 (YL Gloe dalllas (ol Hu g S dagls
o La oSl ) sda (lae sk sualiiie L)l saalde oo Bl 50wl e b ol slas
99 sl e glie (5L JLED) sy Gl 5d) JUinl suias ol o sl e lie sla )
el el i she | shas () sallen (sla 4 s

TRl g0l e plie (5 ST A salles g ualS (gl 83y



Wogedlor sla 4y 3 53 o 3505 2l 4 Wan Olslemy 53 9)ls uslie o8I L LT BU3,l 5 ¥ 5\ g Kol Slsl 3 o

Slwmd, bl s (MDR) wlas (s S
solsS e b Oblew ssp S el Jlegs
adllas ol 51 Gda ol 5 Lo 8Ll 4 o3yl
SN L el Loyl ¥ 5 ) 0 Kl Gl e
s 53 S il S @ S Ollew D3 asls Cuslas

> o9 9 Slge

Jlgwl Sl Ol Sl Foile & yad for adlae pl 5o
Oljlen aw) O, oo Olujlen £ 4 oliSunx
Sya5 S Lol s 4 (U385 Olisloy o 5 o pes
(e & L) e o3 5dome) OIS358 4 Ghate g 550
o) OYLS 5 5 (WL VA B Y OS5 ,S w) Ol
ol St ol 5 ole o s (e V4 (YL
Sy I1SO VA oY sy 5l esliad L ledd gl
sl e Lol s Ssdle gladigel o8 S
Lo S 4l S0 gy b e 5 abonds
Q)

FoS [ 5 e b3 Lokt 4 o350 ¢ e slad god
Cary Jlal e 53 Ol sladised L ccsl ¥ 3
3 oS SMas s s F ol &l Las 5 Blair
SNBSS LS e 655 Sl asei b og e
Xylose lysine Desoxycholate (XLD) , ,&1
53 Ol sl 5l Gy Sl gla ST S, S =il
oo r Sl YEVA e 4 ol 8 Sle a3 YV gles
I P R R
ars Ve gl 5 mbe S 5 L las 5o 8T
LS 0 ps g b e s e sl oS Sl
Sss 2B IS 5 XD BT s elw 800 L ola IS
sla il plnil g 5 ilulr SIS S S8T s
PCR e 5 albodism gl bl by S
IRV

(CLSI13) Jondl)sms b ol 055> s s, 5
55 s eslinud Ko 31 Cuslie S s Gl
ol o3ls ciS BT i 5 g Jass g5y W S L
ol slad a4 i s 51l S 51 g3las e

Ao dilo
5 el SUs 3l el gl ge slael 5 S el
Sl 5 oLl gl bt gls (gl sll e
sbSt Je ol Sl S Olse 4 oSk el ol
oo O N T - Ve R I PR GO A PRt ALY
sl sbml o Bl 28 (V) spd e all Ol
e bl 3 Obs Vgane Wslle uir Lo s
oot S po 53 5 Sl slipd 3 gde 35 IS Sl
ool e 28 bl s la olen b 05
B1 R RGOVt +| PR L 1A o I L WP P B S L0t
caliie gl Cdg e g Wlg e Mglle Cisee
Sl psrsge (A5 Mgl 5 ks 21 S pedls 3 5
Sl 5 Olasl (2158 oaws 3 ¢ SL opl (8) 33 8
031 olde sle b me b s)lse min 55 5 ol sdaliv
(0) 335 o iz Ol &

JUsl 3 oS dmes S5 ol dlax 51 s 0y Sl
S ol ol gl i S BT caslis
Ss 5 Lsd 3l D bopises S 3 L0
03 1S G e (V) dias Jlinl |, S sw 51 S slis
ol b o 5 Sospels mlo 3 b S
o JUsl LB S eas by S sl cuslie il
V) Sl Ol

534S Kl olattl oS 5 s Sl s 0 Sl
Sl dhar 1S e 55 sla Cnls Sl 5 oLl
Al eds LS Wl Sl pals Caglis
O3 Sl Calies gla WS s 3 | IS 0 Sl
S S Gl slie JE! 5 sl s (5 Sege SHE
bl 0s Sl (40) sl e SIS s wdls
e S 5T w0 Canslin sl 3 108 56 el se Olse
et a5 Sk OSUS Gl wlir o s
Oloys gy 3550 53 1y oSS Blas opl 45 Ll
G 03 S Ty (v el o351 592 5 55k el
Coglie b O gelle 2db gladi ol s ossls o plie




Oen 5 oL

Oy 245 Gu NS S mle adds Vo Ol
A3 03l PCR (51 o | 5l DNA

PCR oyl yuis

G2 Y 3\ S 0 Saul plulid gl 2 PCR 0o
b o3 Al el g b Sl el I S galle dy 5l YY
LY 5\ IS sl 05 Sl 4 by e gl el andlas
UV ,slas ;5 bp 789 ;5 bp 160 el 5 55
ot 5o Y 5V oS 05Kl 0 el . sl
058l 05 Gl A5 Il b el sl 035l (1)
a4 glos s adyl Gl sls (la Y ) SIS
o> e x5l 1SE LT s Yl sl S sl
U Y 05 Kl @l LSS LYo 5 ) 0 Sl gl e
Wb Y Gl dlasl > e adB Y (gl sl S ol as o
Sl il Lisb a5 518 Sl a5 OA Gles o
sk LSl s sy SIS ol am o VY (gles ys aids )
:\j_fwﬂt..u a3 VY gles j3 aids Vo6l ole (g5l
A J5 65l sl S el 2 Sl
oslizul (0l ) sk L) DNA safe stain 4> .
35 b 10 58T Lan 5 J pame sl

OLSy @p8 slaml (gl 2 8 Jime (3505 58 p e
oo ol AL s el sl S 5 WSS
S 31k S alie 5 oy skl Al S
(I8 T sl gt Ogper Siige 51 by
eeSUgi (LGN oy o) (LB YY) JSidal IS
V) oS gh (U8 0) pslS sloy o (1L G YY)
(U8 V) el (g YY) ISl (18
J 53l gtoldd o o 50 S5 5 (LB VO Loy 5]
sslizul aalllas ool 55 (1 g) (Mast Group, UK 25)
Ola s (5”1@;.- Sl gside slak sl Sl s
SiPPor (SIS e Dsmen e la i
o505 SPSS 131 05 L Y salls s 0301 ¢ 3ke 5
Lobosls 0oy blas 83 bl 2o 3o
A oLl v/e0 5l s pvalue

DNA zl il

e A eslanad OulE e 5, 5l DNA gl sl
S AL Sl oldie 5 4 8L wsle YE cls ) sl
A 03553 TrS-EDTA 3L (g5l 55 e 515 o
amn Ve sles poadds Ve e sl oL S bl

o Vi 53 el e A 0 lili g ol S Sl

Migadl s 4la ;5 ¥ 5V WIS 055 gOG EK s eslizul 540 S esly NN Jgae

Expected
Primers Sequences (5'-3') PCR conditions amplicon | Reference
size (bp)
Integron F:5'- 94°C, 3 min; | 160 bp \f
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