[ Downloaded from gjsph.tums.ac.ir on 2026-03-26 ]

e lig Ol giaiuilg Cuiling 0Ll dlxo
YAY-Y. YV axio ‘P g oyles 10 0598 YA }ﬁl{

28 J9ilS g09 o5 & Cwoglinyd Sull, Sul2, Sul3, drf7 b O3 S9! d x5
9L Ol ylow 38 (S ywws Slolow (Sl (S digad 1 oud laa Ao o 5 (S Ll

omelys (mlys doly oDl 33T ot ¢ pobe o a8l (53 s Sor 03,8 eyl i)l 6555 (6 il (GAOTR DOk &5
ol !

thaly ol 501l cmlys omlys Aoty oSl ST o&iils ¢ pshe odSls 53 gmsSor 038 Obskal 1 yg 4abld
niloofar _noorbakhsh@yahoo.com

O omelys emalys ol oDl 31T o305 ¢ s § ke dSCadls €65 g S 03 5 5lskol 10 10 Ao i

1FAN/0/YY 1 b 9 g b 1F90/1 +/4 1ol 5o g 56

o>

misae Oleys 55 el o pste (65 5 JoleS s 58 p 09015 oS 5 45 J53leS 5oy 35S S a)ls Sl el ans A 3 1A g W)
L L ol 53 S ST a pslie s s gty cnl 1 es 28 eslinad B J i e eslinal oL SL Cilie (sla
335 o minre S5 A Caslis o ge oS ol dif sl 05 @ by e Ja3leS peu 35S a4 Zaslie Vs 5SSl ool 3 g
35 5 2oal3 Cuslis ) p Sda b ol anlllae 3L o Sul sla 05 3925 4 by e Jo3leS gm0 0d) e 4y Canglie S J> s
12 S el b (sl el 1 el i Jg5leS e S 0 pslie e 0 S (sla (58 55 sl 0SS gle O3

sl bl g e S gle 58U 5 Ad sl per ol Olslen 3 (gt Ollew 3 L Gl el I by,
DNA 53l gou 555 @ pslie sla 5131 A plonil g (510 4 ol il (ot Cond g 3 Al oot g
3 S el Sull, Sul2, Sul3, dif7 s\s 03 sl olat! sl ol 5l eslinad b PCR as £ s

05 @lls oy Yo sul2 o5 hyls oy Viasull 05 Glyls b s pl 5l o o¥ 7 (Js3leS a0 555 @ pslas slags 8L 5o il
5 oS o5 e (O 5SU i sl Sl S o ST 4 G b sl ol wamen s p dFf7 05 s IO 5 Sul3
Azl Caslia 1Y 50 VE 0) LS S S

53 edalie i dal gl g 4 Sueslie sl 53 SUI2 05 18 J 530S san 35S 4 polie i p S sla (5 S 3 1 S Aot
drf gls 05 2l 55 2 bl 6585 Slallas &5 &35 15 adllas 3,50 AIf7 05 L o 50 65 4 Cslie Gl Gkl ()
23 8 asiiie J 53l s 558 4 Cuslie Oliee 53 L5 51K a0 Cuaal b5 plosl

Sull,Sul2,Sul3 ,drf7 s\ 03 « S sm 51 Caslin i oS el W3l pou 58 1 sbedS OS50

(Foxman et al. 2000) ..l jkw s PRV
bospdoee Sope a0 &S (St Slslen Sosie Gl el ol 5 4l Sl 3l esl gl glael
250 b ke Gl ol sla Sy S s s i s Sisie kS sbml g bl eSS
b spiee slml Obslen U3 O pyew b Ssie Jle Sl i3l Zighe mld sacisie ol 5 S

23 b Py S ey el VY B EA BBl oS b s sbdisie o mld e ss s Sl oAn

@Ol Ll o (Bl Oles 5o 5 a5 sl Ol jlay


https://sjsph.tums.ac.ir/article-1-5559-fa.html

[ Downloaded from gjsph.tums.ac.ir on 2026-03-26 ]

UL (Goee Silsl 415 /¥AY

LIS e b e |y Ll 385 ls opl o )3 ditean
g@jﬁ J":‘"‘" v...:jj;l:ﬁ J})LWSJA.:JJJS ;,.:SJS )‘ eslazul
Sy o Je sl Bl o Lo lag s s
(Skold 2001)
SESsa, SV sE a0 (65 G » sS55I
12L_» (DHPS) s <Y5,0s o 5 (DHFR)
ool 5w s 3l i ;> DHPS 5 DHFR
JooleS s 558 & Caslie Ll 2 680 5o S5
35i 0 3l JOIP 5 fOlA sls 05 55 Sigr doms w
5| Jier onl S 2il o DHPS, DHFR s s oS
o Caglie S e @Sl P Al ms

S Pl e LAl dasly 4 badald s
Bean et al. ) 5,8 .+ s sk Vi 50
L oo ladelsd g ol 5 55 e glie L Eel 5 S
o Sul 05 aw bwy Yyene bioalsdow 4 Cosslis
g bl ol e JUS) el by Ve
05 b Joul 5l s glaa S5 b s (o S s
Loeas Jlal JJG ‘JH..I:LL;@ L;la:j) ij.ﬂ.: Y u_ﬂ.w
pi505S 3 bt &S Az (S35 Jelse badadl
RS 4 B pgiges S 5l e ssb 4 5 ey S
Canglio sla 05 Jols Vgane S5 Jalse cpl Al e
el 053 Slaosat 31 il o Sosw 3
Carattioli ) sl s adshe o Jalge opl sl Jliz)
.(2009; Mulvey and Simor 2009
\ w% ujji’;’.’.‘ L G\M [N ,)j'}’ MS”I] Qj
G b DB sladandly o5 8 @ Gl S8
s Sul3 05 16,8 eyl 3 S S b 1 el
gs)} BE) dj w\ Lf"j‘J'eJ Sl ol &)\ijlosdlﬁu\
P SUI2 05 g gt A3 o VU Sl S S
G slie sbwl s Sul2 o o Ao S el Sull 3

oy Wl Cuaglie sl pizan 5 bl sl s

0333 > Sobogr 5 AIL axils |y by e S5 pie HISST
s s iass (sheng 200) Wil 5 Sy
Ly 525 51 (ol L3 45 Sl onlly ) SOy casb S
Cighe S Bl bl 53 sles 03 e 5l B S
slacisie blh sdee lacisie Ll S S
Cewsy 5 s Solme o=l Glanss sl (5)le
Ol o 4 a5l by Cogie Ul 5 Culs Lol
S S I Y S N &
Brooks ) 55 dals coslite o 8 5 g plo s gas]
(et al. 2010

Sl Ol obms Oleys o el gl s
e Wl a5l 5 Lsls 58 S 5 ke
Loy 3l lass busld e ol SASGal el
St S L SISl s S ol )l S
S Olge sdsbe 5 S e S e Ayl
Ll e il () e 51 1) Ggb ele oS Ol
ST L el Olgie 1 il el jige
Sy05 GDaae Ok s Gae bl
.(Madigan et al. 2012)

s Bl 93 S5 3 Bly 53 dpsleS e 5sS
(sl 85w 035,8) JssluS el g 5 o p st 55
ol 68U Ay ekS le &S cd el ale
Szl Calis S5 selbl Aol L bl 5l e
s> by LSt ('ijj S 2By sk 4wl
Aol O3S JF s &S 1) Sl Sl 50
SIshasder 63 Aol Olotle 3 Ss5usealllly
$> del bl e ol S s Sl
Sl s 558U Sl b5l S shs e
das e gl sl W« DNA 5 s s e
Y s (53 pa)ﬂ 3 Ses 5 JHIL L st 55
Sl I Sl Baal cxle e SL S5,
23 ot 5SES Al Sdds |5 LS e
dd 88l 5L il s DNA 5 e el

ol sl e S e IS Ol ) S


https://sjsph.tums.ac.ir/article-1-5559-fa.html

[ Downloaded from gjsph.tums.ac.ir on 2026-03-26 ]

var /.5 Sul3 drf7 ol o3 Jlsl 2]

oo 5l S Bl a5 TV gles 3 0 sl SIS
Sy 2 IS SIS 5 o sL s, b sl Gy, wls
a5 sl 8L B S IE e e e s
5 Sidsire sl phlbsl S 4 eas Wy
SV Glawst 0 5 il SOy Jold e e
sl FsSus sy S ey S Wkl i (S >
L el DS 5 S5 5 TSI
1kl By 3l eslital bt S5 s 51 Canla s
Slasle Low g5 ok Sl IS5 55 lil s 0 ppdes Sangs
s (CLSI 2015) &bl 5 b glas il
Rosco s ol gl S 5l eslizad L
(Y UZ) O3Sk i (YOUZ) 55l sa0 555 1 Jals
oeelS s OV HE)  aoliir (OUUE) S 5 o
sl gl danl S ol canl= (V0 pg)
YV les 53 0anl sSSIl g 5 0288 )3 aadllas 55
Ay pde dls kb el Y RV LR WP
201505 L plas 5 a8 o3Il iS Lax L
P sl 5 el e (b &0 4 CLSI
A3 S
S8 Sl e S s 558 & e J5ST 50 s 2
S 5 eliad b BT a5 e 55 2 S
A3 8 sl deedy DNA LT 05 Ly o5 2
ol andlas ol 5o ealinal 5550 Sla el i I3
sull: F

5'CGGCGTGGGCTACCTGAACG3', R
(B'GCCGATCGCGTGAAGTTCCGS')

(sul2:
F5'GCGCTCAAGGCAGATGGCATT3', R
3'GCCGATCGCGTGAAGTTCCGS")
(sul3:

FS'CAGATAAGGCAATTGAGCATGCTCT

GC3'R
3'GATTTCCGTGACACTGCAATCATTS")
( Drf7:
F5'AAATGGCGTAATCGGTAATG3', R
3'GTGAACAGTAGACAAATGAATS')

b el » Iy (Arabi et al. 2015) die 31 «

NCBI coblo s BIAST L o5 L 5 a5 eslizd

Sul2 o3 (Hammerum et al. 2006) «..l 3
gl el (Sen S g e Jie ey Ly
o Cwslie glads el= o) ol esdle ladadly
Trobos et al. ) wil Sosw 31 clees S Koo
Sul3 sl 05 Jgama i &Y 95,08 63 (2008
DL Aol &0 oS cals 5 ol Sull 5 Sul2
S eyl A 4 s e Ol K5 gl
Sl paeis oUlg el Sul2 03 J suames
Wu ) 55l el lssb 511 s o gasl LU dewl Jlo
(et al. 2010
SVsissdes g3l dfr 05 Y 5l
LobLol s bds opl SauS e 05 1, kS,
Lies VS 05 Sl by e s ps3es S
s« dfr W o5 (Skold 2001; Mazel 2006)
dfr4, dfrB Jols S Lsi o s A, B oslgls
S il e 03 Y Bl fels dfid sl e
dfrd sle 05 Obs 53 2580 3L S 555055
dfrAl, dfrA5 ,dfrA7 dfrA12, dfrA17< S o
Coslin SLinl 5 5SSl s, Kaul sla ol s
Grape et al. 2005; ) x5 5 o J5)leS gas 555 @
.(Recchia and Hall 1997
4 sl sl 3 b 05 ool A B8 K s L
Caslin sy da b ol andlas Jg3leS poy 5 S
53 Sull, Sul2, Sul3, drf7 swos 5 Ssse 5
Sedd gl i e 0 5 gla oS0 gle sl
ook Ol 53 S ODley 2L sladises

.gL.éJfC))j«a

SLACY
K3 YVor 6oy pandlae cpli SLubis 5 (65l 0 4 sl
dbl.&.u)\ Jﬁj)bjwicdb cQ)P- c('}-) g.hl:- c)b)‘)‘

\Yv4¢ JLA L eui&)é L).N‘)li OL:.«.N)LQJJ DL 6}.@

Ja.:;u S 2 a 4.':}&4. L;aLoS \JC:." BE C,JJ; s
o 5 RS esls ciS HET SIS S5 T 0 sla


https://sjsph.tums.ac.ir/article-1-5559-fa.html

[ Downloaded from gjsph.tums.ac.ir on 2026-03-26 ]

UL (oes Silslu 415 5 /YAF

el ml S S Sl e w2
G elial 3 S B0 4 pls Cwslie
Vor Gl e YVl oS 1 bl S 1L
L Sl 5o i lr Jg5lesS say 5 S @ pslie 5 5L
N0 iS5l 5 s SVE O3S s 4 vl Ol
V liged 53 & dile T8 S 5 70) elis
el 0 i O (S 51 caglie Il
il b allae o) JS05 sl S5 ) ol ol
o opslae dspl Verogs, » POROSS
Sull, Sul2, Sul3 o5 ¢ 555 &l p Js3leS 500 555
Sl Ao 53 i (88 5 s 2y dIfT
Lons op S 5 JSU 3l 6 S a by e SUll O
305 AUy s YeddS o 8L 4 by Sl
AL S5 e st s S Sl sl st s
O 59

Sl A Ao o rly L dapl Ve Ole o
Ao S 5 Sl 8L & bss Sul2 05
(VIS 8L o 800 6 Sk be SI15

Sul3 03 S5l i 6,50 gbadypl Ole s
3 ML e SLl il B sl 8L a by
3 MedS 5 lsagasmy 5 SLsieal G SL s
Oprged AL 3L S5 s Sy 5 Sy S
SASU @ bae drf7 05 Sl e nd
GoSL 4 bge Sls o smaS 5 SLE,
5 Sl Glas 5L s s il e L3S Us
sl B alNSaE B R FSLyul s Mends
Y USE) als

Excel i5l o0 5l stz b aalllan ol 3
Sull, Sul2, Sul3, drf7s5 ¢ 15,5 2010
Ss30 538 s 558 a pslie sl Vv s
XV Sull O3 G153 Olpee 3,8 15 ey
sl e NV drf7 5 Y Sul3 Jve Sul2

)}.]9 49 Qj Y 9 Qj Y 3}’.‘} d;‘j‘fé QJ"J;’v‘*A

bp ol 4 WL Sul2 &Yy bp o3Il 4 gl 2SS
& b dfr75 004 bp o5lul 4 b Sul3 YAo
J.MS@ :l:u”l YYyo bp a‘)\.b‘
Jols s Se Yo olg e L PCR sy
Y Ll L mgel2) Master mix <5 S VY/0
05 Ly (=l Vv ckle L DNA Polymerase
JEAPYCO IR R O RO JU S IS PV SCOPR R (PS]
A3 S el ade OF 25 Sea Ve/0 5 S0 DNA
(primus) ISl o 5 o8aws 53 PCR 28Ty aelsl s
Jolo s o Yo walsl s SIS sl asys 40
Sl w ol S ole a5 A gles s DAL Sl ul
Sull, ol el 5l sy se sles s Jlasl gl e
a3 OV 04 0t &Y s 5 oo Sul2, Sul3 drf7
VY glos 53 onnS wlbYr e sl S ol
sl s olg BaS 5 b Y Sl sl 5 sl
W rbul sy 0 e @ :\Jf ol 4 VY
o ksl Al Ao s 5,81 U5 4 PCR oY yaes

Ao S 555 S Jime e

oW
A5 1 Oyless 3l ol @pes YV ov asdllae ol s
S el plandpn gl s 5SS Sl e s
wu}wgwfwljimjxml.xe—da
© Cuslis gl &S T Sl sy Ve SSee ol
3575 5 AN o S Los JolS se 5 sS
JB o e JeilSse S 4 Caslis a0
Spse YU IS Ll syse YV LGT o 5 3 S
355010 35655 51 olsass gy 3550 VN S g
50V Sl 55 Yo msSs 25 VS
Sl 350 08 ol I gls € ad S 51 SUs 2

S8 Q‘JJA)‘ S)9m i-\jQL)


https://sjsph.tums.ac.ir/article-1-5559-fa.html

[ Downloaded from gjsph.tums.ac.ir on 2026-03-26 ]

Y40 /.5 Sul3 drf7 cle o3 Jlsl 3 2]

s ed L3 WYAY Jle s 0LKes 5 esly el
Mo ST Ll il 5o JosleS gay 558 40 Cweslie Ol
L3S a8 TAY | bl sl ses 3l el
S a5 > .(Molaabaszadeh et al. 2013)
Yoov=Yeed cls Jlo oo s 0L Kes 5 Ghosh L. i
Gl s TNV i G 8 o 4SS el L s
Loy pslie JpslaSsm 8 @ 28 (sl SIS
51 cwslie Rahman .(Ghosh et al. 2011)
L JsbeS gos 555 a4 (6 sts U lady o (S35
Olel 747 550 Do 53 Yo =YY gladle s
ol 5 Ol .(Rahman et al. 2007) s %
25 Sogm ol caslie Slslp das e 0lis axdlas
Dljes 53 8 ol Sglis 5 Wl it S sla 55
Ui @ by ool (See 335 0 adalie Sl 5
polde la 4 s Olslan 53 S Ry
b e oS Ssm S sl eslizal 5 Dbyl
A2l 35 8 o S B4 caslie 5 Jher

Oliwslew 53 WYAY Jlo s 0lKes 5 ool o
4 Ceglie Ol sl Ol QLIS xig Al
sl 5 2 bS5l 5 JplaS s 5sS
Kholat ) aib s 700 5 $AN 55 o Szl
G ool ys &S J= s ((Abadi et al. 2009
Sl S B4 el 6L 5 pslie S s
e a5 Wik e bS5 s Jo3leS 50 5 S LS
DS ekas OLES S wil Oley Ll g e Dl ol
b Ko ol cslie il 5l

23S P et ml o s LGRS l s
5ol SUL2 515 i J53leS se 5 S 4 Conslie sl
33 oS i Sul3 e drf7 e 5 Sull O 51 e
X s Sul2 5 Sull gl o5 s,y cwslis sl
sl b LU 55 a8 Aols s Olojen sk Lags St
S5 Aol e Jsl d e 50 badalidd 5o 55 sl
sSull sla 05 Sl jen ool Gl &N 555508 (55)
TN s Sul2 5 drf7 ols o5 5 b SULNe s drf7

axllae S5 dikﬂ rj§ 6L£6JISLJ. BL) OLAJ'.&.,Q

&;m‘ ol ob‘b QL,:..J Y)‘J)».J DL

—x

Ao olge M5 g 5o 058U S SLIEI 2 e
WBLS ol a3 S e il s 2SS
oP3aF & g5 Sen Sl Cunglie § gl 5 55 6 b s
2 oaebel Blae 51K e 0 S Gl SU caslas
Dy D Gie Slgslen add Olys ol
s Sl pslie lag S dags SU al o U3
U SU ks glacisie Oboys 3 1y Sl b oollis
Sy B cpl bty Ll es sl g 4 lags SL ol )
ol 22108 28l & 55 s 6L ) 6y s Lasls
5heslizl L2l sl Jl s (Chot et al. 2003)
Slr mrse 65 5 Al 05 S Lo byl
5 el Gl Jl s by 538 ST s e dsde Olays
sl 4 e Lagyls pl Slee e 51 R eslandd
Larochelle ) ol s gloys 055 33500 5 oo slie
(et al. 2010; Moura and Nicolau 2009

dlo 55 UL 5 Aie oy & adss
OLE A5 plnil O, dihe OS35S b S e s ATAY
S g 53 JileS s 5 4 Caglie Olpe sl
5 S= (Moghbeli 2014) 1l . /48/0 S
ol I S Ll 231 6l o s Csslie O e O, e
plol Ol slay 53 (6 ODbe 1ol sla i e 5
4 wslie Olpe LS o b e
G TN S i 5 TAY bS5l
5 s> (Hakemi Vala et al. 2013) .
Obbesy 055 511 Sl e WYY Jle s Ol es
5038 o oLl S et el Olieslags 3 (5 o
Oy iz g pwsp by @l S 31 Conlas
L 0smSL i 5 AT 1 dsslaS ses 558 4 Caslis
Ly mmsslim 5 VYUY 1y slaS glo g oo 5 EVIV

Jasemi et al. 2014) Ls5 2,18 /YA


https://sjsph.tums.ac.ir/article-1-5559-fa.html

[ Downloaded from gjsph.tums.ac.ir on 2026-03-26 ]

L (e Silslu 41,5 /Y4F

» adls U (et al. 2016; Hameda et al. 2017
o pslis Stenotrophomonas maltophilia s,
Sul2 o e 1y Sull 03 NG Sl 3 Jls gas 555
sl o3 Sull o sls olas Slid>s pl sl L&
Gl 3B 5 5l ege B ol s coslis
DSl o ge 5 205 e (S5 St ol b g
35 JlSsm S 4 Sosm Sl Caslis
.(Hameda et al. 2017; Morsi et al. 2016)

ol I gla (5 8L Sul 305 plonil Sliis b
Sl 6 5Los 550 s Sl Sl gla €5l
s Sk Gllp St S8 5 Sl sl
.(Hammerum et al. 2006)

s S5 el s 055 a0 534S (6505 0
o b JsleS se S5 4 Caglie sl s 5 )0
WL e 03 Y eli 5 el dfifd slaos a8 e Ll
JileS ses 555 a4 Cwslie 53 (S fege S8 05 0 &S
b a Sl 5 0 dsed YA s L Grape Luls
IS 3l s SL s dIfA 05 658 0 aas deny
sl sl 5 Lol > e o S lagg SL el
s S5 e 3 S Sl caslie TVe-AY
(Grape et al. 2005) &,

VY s LYooV Jle s s s Grape
o e Ol Sl edd (ilulir JSLL A1 a5l
L drfAl sos Slsl Ol ol Sobme &5 sie
drfAl7 5Ny drfAI2 JA drfA7 JyY drfAS JxA
Frank .(Grape et al. 2007) ws s 5,18 YA
L drfA2d; o84 dfrA7 SV dfr Al sls 05 Sl
! o (Frank et al. 2007) ws s 2 18 Sy
o O aS E3 8 N3 ) p 3,50 AEfT 05 Lais o
Sroe P8 ST el g g3 e gla O e
Ll3 J3leS g 35S & Cslio s3 Sul 3 05 4 s
Aol g pl e et b 0 e s p Sldlae L
o 2 53 65 GaBs So U agd el S gl
335 Jols sl opl 4 Zoaslie sl

J33leS gou 5 55 a5 Cuaslie oS0 A dalie s (s S
S SdB Al e e 5 a de e o
sl 1 GlS 5o, Vb5 (605 sl SN g5 n
&S

RS A 03 Ssp ey ol plxil Ol
Shedd Mo Jg3leS 5o 558 4 pslde ASLE 0 (65
s @ges I 7AY 53 Sul2 05 545 g))sl i pie
Hammerum .(Nowroozi et al. 2013) sis olis
I Wl oLl g gte 51 JS Lz, 51144 Sl
Laged oS TAY Ny Sul2 o5 Jlslp s ws S
¥4\ ., L Bean .(Hammerum et al. 2006)
o Mo Oles 1 edd (giluldr Sy 2 oy 5]
L Lol 5] g a5 i slie Lo s (551000 (5olms Zisie
Aoyl oo Ly Sul2 o5 Jlslp 558 a,058 Vte/e
(Bean et al. 2005) k35 el JAY ojlis sla
Sl ol Ayl Ve Ly s L Al-Agamy
Solosl Golame Zisie 4 Mas Olslay Sl e (3Ll
3 AN dasleS se 55 4 Cweslie dops 5 it
Al-) w55 g8 A L Sul2 oy sl
dspl VA ) « Koljalg .(Agamy 2012
Coste 4 Maw 08 S 31 el galulis (ISLE
o Cesle dopy s Sl ol ol
ooy Sul2 o5 Jlslp 5 IXNY 1, JaleS e 5 S
Koljalg et al. ) w5 2,158 78+ plie gladdy sl
S sl 05 pyege 55 b Antunes (2009
L) wpi e JileS s S8 4 Cuslie ol
Antunes et al. ) b . Sul3 5 Sul2 Sull
el el odd plonil Slidss 4 4>y L2005
2 losase 5 Lie p 8 b g SLy &S
Aal ) oy Conslie sl 3 SULZ 05 sl S )
ST Aol gt gl o 3 o Js3lS 50 55 5
Arabi 2015; Frank et al.) aal axils age ik
SV el sSUs sl s | sull o5 )5 (2007
Morsi) cldlas ool Sl3lpe 0 L5 S 5,158 sul2


https://sjsph.tums.ac.ir/article-1-5559-fa.html

[ Downloaded from gjsph.tums.ac.ir on 2026-03-26 ]

YAV /s SUIB F7 slo 5 515 55

Sosdrf sla 05 S <3 5 Oy ool |5
)Jwﬁ:b W\:ﬂu;w@%/\o-% BE Jw‘j&ﬁ
LSOl s e Cglie oS sl s Jolse b

AL Al A S glie o g sl s oyl s Ol ks

S1ey8 g S
bl iy ol Sl 5l ahews opl w0
rl}u\ )Jj a)‘.} )‘J:QJHJJ}A blﬁdsu.«:)li dl;'..»)l.q.:.’

bl (o SIS 5 B Wlesans 03300 (558 05 0

S5 Aoml
e ol Sl K Ol w0 S sl Jeuls
J;;qu}w Juﬂ)w‘ju C,.’}.LO a.\.\..ssbgﬂ
oo G g e Olgr el Sl ilis gla 51
Cilisee gla i 3 il gle Cagie sl s O
L. .b)‘) e 9 eJ".“v_j C,..:é\]a U’:}"’ °}.’J @ JL’L«:)L«.:;
23 dasleS e 5sS w Cand LNy Cuglie @ g
plaars by Gl ol s w3550 slag SU
J33LeS sas 35S & Cuaslie L3 drf 5 Sul sls 05 oS

6 7 8 9 10 11

ewu‘}ﬁj)}mil\ v =A cj.iSL.g)jZ:.w v Jadder IOObp-\ ‘LSJ'S L:..f;ij..il 10—\ ¢Sull dj PCR d},,a.zﬁ -\ J.i..ﬁ

J})'LMS}A:»J;)S L 6‘5\..;..4 L;LA LSJ:'SL‘.’ BL Ji;ﬂ 6J.ZQS AR

5

6

7 8 9 10 11

ladder 100bp:1c =L saapmlio =Y ASUiy ,51:Y -\ sul205 PCRU jeams -Y JK&

JJJLMS}&.‘JJJS 4 (’jL.ﬂ.A 6LA 6JISL.3 DL LS.&..'\A JJ.;;S AR ‘)’kcm...ls:\ 'Jq gj;stijj;;‘ :ALUA}::)J.;:V


https://sjsph.tums.ac.ir/article-1-5559-fa.html

[ Downloaded from gjsph.tums.ac.ir on 2026-03-26 ]

3L (oo Silslu 4135 /YAA

dadder 100bp 1 (2SL jmew A« wligo 53 5my V50 ASLz, 31 8-V wsul3 05 PCR Jsame ¥ K3

J530eS 5o 555 4y pslie gl S L3 dEf7 Vv yti 5 8

sl A

53

o7

5

fy\yﬁ)f\;?jf 3}7

.H&Af.wmw [CRERIEN

J5leS ga 535S 4y pslie sla 5,50 5o (Susm (S Camlom 5 Canslia =) s 5ol

u’_':\}\)ém‘).\

90
80
70
60
50
40
30

20
10

N B N I

PL I PLPLLPLLL

) b >((j X Xb Xc) )(b )(b )(‘9 )(b )(b )(b
NI SN N AN 2NN NS S
& N N N F & N P

L 5 Al

Ja5leS sa ;358 a4 r‘jL.iA sla 6,5l 5 Caglie la 0 Slsl,5 =Y Hls ged


https://sjsph.tums.ac.ir/article-1-5559-fa.html

[ Downloaded from gjsph.tums.ac.ir on 2026-03-26 ]

Y44 /.5 Sul3 drf7 cle o3 Jlsl 3 2]

References

Al-Agamy, M., 2012. Molecular resistance
mechanisms to older antimicrobial
agents in Escherichia coli isolates. J
African Microbiol. 6, pp. 106-111.

Antunes, P., Machado. J., Sousa, J.C. and
Piexe, L., 2005. Dissemination of
sulfonamide resistance gene (sull, sul2
and sul3) in Portuguese Salmonella
enterica strains and relation with
integrons. Antimicrob Agents
Chemother. 49, pp. 836-9.

Arabi, H., Pakzad, 1., Nasrollahi, A.,
Hosainzadegan, H., Azizi Jalilian, F.,
Taherikalani, M., Samadi, N. and
MonadiSefidan, A., 2015. Lactamase
(ESBL) and Non-ESBL Producing
Escherichia coli Isolated From Iranian
Hospitals. Jundishapur J Microbiol.
8(7), e19961.

Bean, D., Livermore, D.M., Hall, L. and
Papa, I, 2005. Resistance among
Escherichia coli to sulfonamides and
other antimicrobials now little used in
man. J Antimicrob Agents Chemother.
56, pp. 962-966.

Bean, D.C., Livemore, D.M. and Hall,
L.M., 2009. E.coli: implications for
Plasmids  imparting sulfonamide
resistance in persistence. Antimicrob
Agents Chemother. 53, pp. 1088-1093.

Brooks, GF., Carroll, K.C., Butel, J.S.,
Morse, S.A. and Mietzner, T.A., 2010.
Medical Microbiology. UniteStates, The
Mc Graw-Hill Companies, Chapter 15,
P. 219.

Carattioli, A., 2009. Resistance plasmide
families in  Enterobacteriaceae. J
Antimicrob Chemother. 53, pp. 2227-
2238.

Choi, SM., Kim, SH., Kim, HJ., Lee, DG.,
Choi, JH., Yoo, JH., Kang, JH., Shin, WS.
and Kang, MW., 2003. Multiplex PCR for
the detection of genes encoding
aminoglycoside modifying enzymes and
methicillin resistance among
Staphylococcus species. J Korean Med
Sci. 18(5), pp. 631-636.

Foxman, B., Gillespie, B., Koopman, J.,
Zhang, L., Palin, K., Tallman, P., Marsh,

JV., Spear, S., Sobel, JD., Marty, MJ. and
Marrs, CF., 2000. Risk factors for second
urinary tract infection among college
women, Am J of Epidem. 151(5), pp.
1194-1204.

Frank, T., Gautier,V., Talarmin, A.,
Bercion, R. and Guillaume., 2007.
Characterization of sulphonamide
resistance genes and class 1 integron gene
cassettes in Enterobacteriaceae, Central
African Republic (CAR). J Antimicrob
Chemother. 59, pp. 742-745.

Ghosh, S., Pazhani, G.P., Chowdhury, G.,
Guin, S. and Dutta, S., 2011. Genetic
characteristics and changing antimicrobial
resistance among Shigella spp. Isolated
from hospitalized diarrhoeal patients in
Kolkata, India. J Med Microbiol. 60, pp.
1460-1466.

Grape, M., Farra, A., Kronall, G. and
Sundstrom, L., 2005. Integrons and gene
cassettes in clinical isolates of co
trimoxazole resistant gram negative
bacteria. Clin Microbiol Infect. 11, pp.
185-192.

Grape, M., Motakefi, A., Pavuluri, S. and
Kahlmeter, G., 2007. Standard and
realtime multiplex PCR methods for
detection of trimethoprim resistance dfr
genes in large collections of bacteria. Clin
Microbiol Infec. 13(11), pp. 1112-1118.

Hakemi Vala, M., Abdi, SH., Ranjbar, R.
and Bagheri Bejestani, F., 2013.
Dispersion of qnrA gene in E.coli resistant
to fluoroquinolones isolated of pateints in
Imam Khomeini hospital. ranian Journal
of Infectious Diseases and Tropical
Medicine. 19(64), pp. 63-66. [In Persian]

Hameda, H.M., Goda, A.M. and Abd El-
Gaber, G., 2017. Molecular
Characterization of Trimethoprim Sulpha-
methoxazole Resistant Stenotrophomonas
maltophilia at Sohag University Hospital.
Egypt J Med Microbiol. 26(1), pp.105-111

Hammerum, A., Sandvaye, D. and
Andersen, S.R., 2006. Detection of sull,
sul2, sul3, in sulfonamide resistant
Escherichia  coli  isolates  obtained
fromhealthy humans pork and pigs in


https://sjsph.tums.ac.ir/article-1-5559-fa.html

[ Downloaded from gjsph.tums.ac.ir on 2026-03-26 ]

LK (ohess Silslu &1 5 /¥ s

Denmark. Int J Food Microbiol. 106, pp.
235-239.

Jasemi, S.S., Alipoor, F., Dehbashi, S.,
Mardaneh, J., 2014. Isolation of
Citrobacter spp. from Blood Specimens
in Patients Hospitalized in Kermanshah
Imam  Khomeini hospital. and
determination of the of isolates
sensitivity to antibiotics. Journal of
Birjand University of Medical Sciences.
21(3), pp. 394-400. [In Persian]

Kholat Abadi, R., Moniri, R., Shajari, Gh.,
Nazem Shirazi, M.H., Mosavi, S.Gh.,
Ghasemi, A. and Hajaghazadeh, S., 2009.
Study the antibiotic resistance pattern and
spriding of antibiotic resistant gene in
acinetobacter strains isolated in kashan
shahid beheshti hospital. FEYZ. 12(4), pp.
60-66. [In Persian]

Koljalg, S., Trusaluk, K., Vainumae, I.,
Stsepetova, J. and Mikelsaar, M., 2009.
Presistance of Escherichia coli colones
and phenotype and genotypic antibiotic
resistance in recurrent urinary tract
infections in childhood. J Clin microbial.
47, pp. 99-105.

Larochelle, A., Lovatsis, D., Walter, J.E.,
Easton, W. and Farrell, SA., 2010.
Recurren Urinary tract infection. J
Obstet Gynaecol Can. 32, pp. 1082-
1101.

Moura, A. and Nicolau, A., 2009.

Antibiotherapy and pathogenesis of

uncomplicated UTI. J Appl Microbiol.

106, pp. 1779-1791.

Madigan, M., Martinko, J., Stahl, D.,
Clark, D., 2012. Brock Biology of
Microorganisms (13th ed.), Pearson
Education, p. 797 ISBN 9780321735515.

Mazel, D., 2006. Integrons: Agents of
bacterial evolution. Nat Rev Microbiol.
4, pp. 608-620.

Molaabaszadeh, H., Hajisheikhzadeh, B.,
Mollazadeh, M., Eslami, K.,
MohammadzadehGheshlaghi, N., 2013.
The study of  Sensibility and
Antimicrobial Resistance in Escherichia
coli Iso-lated from urinary tract infection
in Tabriz City. Journal of Fasa

University of Medical Sciences. 3(2), pp.
149-154. [In Persian].

Moghbeli, M., Behnood, V. and Ranjbar, R.,
2014. A study to determine antibiotic
resistance and recognition gnr genes in
Shigella strains isolated from patients
admitted to Mofid's Children Medical
Center, Tehran. Journal of Microbial
World. 7(1), pp. 49-57. [In Persian]

Morsi, S.S., Sharaf, H.E. and Gerges, M.A.,
2016. Association of sul genes and class1
integron with Trimethoprim
sulfamethoxasole  resistance  clinical
isolates in Zagazig University, Egypt. Afr
J. cln. Exper. Microbial. 17(3), pp. 158-
165.

Mulvey, M. and Simor, A., 2009.
Antimicrobial resistance in hospitals: How
concerned should we be? CMAJ. 180, pp.
408-415.

Nowroozi, J., Akhavansepahi, A. and
Bazazzadeh, N., 2013. Recognation of
Sul2 gene in in Escherichia coli isolated
from urinary tract infection in Khoyy city
clinical centers. Journal of Zanjan
University of Medical Sciences & Health
Services. 21(88), pp. 76-83. [In Persian]

Rahman, M., Shoma, S., Rashid, H.,
Arifeen, S.E. and Baqui, A.H., 2007.
Increasing spectrum in antimicrobial
resistance  of  Shigella  strains in
Bangladesh: Resistance to azithromycin
and ceftriaxone and decreased
susceptibility to ciprofloxacin. J Health
Popul Nutr. 25(2), pp. 158-167.

Recchia, G.D. and Hall, R.M., 1997. Origins
of the mobile gene cassettes found in
integrons. Trends in Microbiology. 5, pp.
389-394.

Sheng, W.H., Wang, J.T., Lin, M.S., Chang,

S.C., 2007. Risk factors affecting in-hospital

mortality in patients with nosocomial

infections. J Formos Med Assoc. 106 (2):

110-118.

Skold, O., 2001. Resistance to trimethoprim
and sulfonamides. Vet Res. 32, pp. 261—
73.

Trobos, M., Jakobsen, L. and Olsen, K.E.,
2008.  Prevalence  of  sulfonamide
resistance and class 1 integron genes in


https://sjsph.tums.ac.ir/article-1-5559-fa.html

[ Downloaded from gjsph.tums.ac.ir on 2026-03-26 ]

YoV /s Sul3 drf7 ols 05 sl 5 2]

Escherichia coli isolatesobtained from
broilers, broiler meat healthy humans
and urinary infections in Denmark. J
Antimicrob Agents. 32, pp. 367-369.
Wu, S., Dalsgard, A., Hammerum, A.M.,
Porsbo, L. and Jensen, L.B., 2010.

Prevalence and characterization of
plasmids carring sulfonamide resistance
genes. Among E.coli from pigs, pig
carcasses and human. Acta Vet Scand. 52,

pp. 1-7.


https://sjsph.tums.ac.ir/article-1-5559-fa.html

[ Downloaded from gjsph.tums.ac.ir on 2026-03-26 ]

Scientific Journal of School of Public Health and Institute of Public Health Research /302
Vol. 15, No. 3, Autumn 2017

Frequencies of sull, sul2, sul3, drf7 Genes in Co-Trimoxazole Resistance in
Gram-Negative Bacilli Isolated from Clinical Specimens of Hospitalized
Patients in Pars General Hospital, Tehran, Iran

Mohammadi, F., MSc. Student, Department of Microbiology, Biological Science College, Islamic Azad
University, Varamin-pishva branch, Varamin, Iran

Noorbakhsh, F., Ph.D. Assisstant Professor, Department of Microbiology, Biological Science College,
Islamic Azad University, Varamin-pishva branch, Varamin, Iran- Corresponding Author:
niloofar_noorbakhsh@yahoo.com

Honarmand jahromi, S., Ph.D. Assisstant Professor, Department of Microbiology, Biological Science
College, Islamic Azad University, Varamin-pishva branch, Varamin, Iran

Received: Dec 30, 2016 Accepted: Aug 12,2017

ABSTRACT

Background and Aim: In the last few decades co-trimoxazole, an antibacterial combination
of trimethoprim and sulfamethoxazole, has been used for treatment of bacterial infections, but
due to the vast usage of these drugs, resistant strains have appeared throughout the world.
One of the reasons for resistance to co-trimoxazole is related to drf genes, which are
responsible for trimethoprim resistance, while the sulfamethoxazole resistance is due to
sulfonamide su/ genes. The aim of this study was to investigate drug resistance and
frequencies of resistance genes in gram-negative bacteria isolated from clinical specimens.
Materials and Methods: Clinical samples were collected from patients in Pars Hospital,
Tehran, Iran, in which presence of gram-negative bacteria was confirmed by biochemical
tests. Then antibiotic susceptibility tests were performed for 5 antibiotics by disk diffusion
agar technic. DNA was extracted from bacteria resistant to co-trimoxazole, followed by PCR
using specific primers for sull, sul2, sul3, and drf7 genes.

Results: In the co-trimoxazole-resistant bacteria, 26%, 74%, 2% and 16% of the isolates
contained sull gene, sul2 gene, sul3 gene and drf7 gene, respectively. Further analysis of the
data showed that 51% of the isolates were resistant to gentamicin, 74% to ceftriaxone, 65% to
ciprofloxacin and 3% to colistin. For resistance to trimethoprim only the drf 7 gene was used.
Conclusion: The results of this study show that in the isolates of co-trimoxazole-resistant
gram-negative bacteria, the sul 2 gene has a major role in development of resistance to
sulfonamides. In this study only the drf 7 gene was used to assess the resistance of trimethoprim,
so we recommend to conduct studies also on other drf genes, so that the importance of each in
resistance to co-trimoxazole can be determined.

Keywords: Cotrimoxazole, Gram-Negative Bacilli, Antibiotic Resistance, sull, sul2, sul3,
drf7 genes
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