9} pGuG @ d)lash (@I 3)93 oWl 50y eole Gl alc dlas

155545951 wbgagdges (S dsguw )3 PAT2L 35 ygualige Jlgl 8 oyt
PCR 3, 4 ESBL 18 5 ESBL o.Sadgs

'S ol Ol gkt Ol ¢ She el ¢ (gl 3 Loy dames 55 Bl Ity (esly g 3T

108 329 «es0dw) 5)j) 8l wesiedangSaw a3 (1
o) Sy ogle sl ety comliih gpSun e liyins Sy (L

q+/) ./"og):'ﬁ.i?, .c_)U A*/-\/*\QL&J.} .c_)u

oS>
Fobe pLShgine oz ob 5 bl (0igpmS s quanS T g Alo gwg il gl () grwgllins & Conglie
Bg3spl oligesdge sl duges 1> b Signr (51 il )3 Cnglio ool Jelge | (S 035 (o pUg 3l Jii3
5 b 1) MeXAB-OPIM oy ol (o0 W caoy (il (055 e 51 & el (B9l sl oy 0l 1381
L slignjosl ligesdge g 0 PA3T21 5 fganlise S8 Lot jlaio & Ao i) 9 o

8 addllas 3,90 olias Mo s less 5 pO] b Sy (sdjgel sl il > o)) slo ighe jlord
SV (gl o5 pgua ¢yorisd Smd 3l 03litl b g 55 b plowdon sl Lbay b b (5,81, i S
2 9 eud)S Al muwg cads b LSV sla o2 3o c S p gl Suawd jl oole il b w05 (6,501 58
S oy oz ad oy PCR (B9, b 03,08 il LSV (slo w3l Jl (S gl o coles
o3lizal PCR b, 5l 55 ESBL 186 sl gm0 5 ESBL oS g5 slo drgm > PA3721 55 cygmibisn
A58

5 0l e s oy ] ages VA &S 2855 118 adlllan 390 yges O- adlllas ] )3 S pddg fr (slb 4ty
O 3o o slons 1 ond 6yl oz (sl Liges ) 03,5 ang pO] Sy (bjgel sl s los 51 g VY
Lo 0f oz @Ml o lilog Sl oad gyl gox (sl wigei > PER 3 VEB PSE (o f 352
il Ll Yl 01258 155 U 5] 51 diges WV oS w3 s iges VY 53 1392 8,5 51,5 adllas 350 Yd OXA10
(..\_.o).) \GV/'Q)MW A Jr PA3721 o) uy_wb}o La Lj O 0 9 WD 0xA-10 O dl)l.) ui"'“’ Jidg &g
0,5 odalise

i 89y g y—e AN VILTO Layly 5 )5 oy ol ol 4 de g b g domdd 9 Cow
Do (o0 013 itk OXA-10 5 saly &S muvg cabs 5LLSYLS saiSu)ss (sla dygm o

3905950 obgegaguw « PA3721 « MeXAB-OpPIM « gous cibs 5Ll Yl 1 galS g 03519

[ Downloaded from sjimu.medilam.ac.ir on 2026-01-01 ]

Ol (S pske o8l (b el s Soe Do S 0 1 ghames 0k 93

Email: sadeghifard-n@medilam.ac.ir

®


https://sjimu.medilam.ac.ir/article-1-698-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2026-01-01 ]

0h588 § 38 (5300 1ad)es — ... 53345 3303 igiaio)T ywbioegsow sla asgw s PA3721 oj ooumwbas (ilghd ()

b o nalC a4y Bgyxe PA3T721 5 30 (yoawlige
CanSls a0l )0 oS Cawl (S5apmil 5 28lg > malC
e ligujspl wlgegdge > PA3T2L 45
cel el g ul o sy WLl (0
A 4D 9 29 0 MEXAM-0prM (95! iulsél
Bt 4 ig5s A (ebgegag Cuoglio tljdl cely
(A)33,5 o lo S 5

Syl gogad 3 eST & ol 4 g L
Gl S 5 4 Cuglie > Lhgly b Gy
Pl 43 )T plul (edgaze Cldllae  LLSYL
s wow o nalC s awyp @ adles oyl
186 9 ESBL ouiS Wy ligujspl Lubisegoges
el 003 &3l PCR 3s, L ESBL

o 99, 9 2190
o bgegdge (Gl dgpl 0 adllas (gl
YY g (o)) stwad plol liuslogs 1o 005 a5 1239 5]
Sl Agad YA g oMl ol (35 50 oRislojl 51 digos
N 85518 addllas )90 ol o5 3 (bl

oad b Tg5el elig—agdge
cplig )53l che——aljST clo S g 3
Ao )55yl nlSial ¢ Jg3LaS g0 558
Hi Media ¢S, 1 ol dd miag e 5 pasnsS Ugtuw
(Kirby-BauLer),51 ws » Lasl 3y, 4
L Dsasl ligegdsw (sla dlgs) DNA

(ObudSS yeuiS bioner oS pi)eus I eolawl

@ ¢

OF Omlse ep Cae S gl
Cp> A ealaiw! L;\OLM‘ Lglm)wl): )1 PA3721
z)yZcusl DNA 5l 5ilg)Se S PCR STy plol
Y0 ol p> L PCR Master mix « o
ly Koy yeilim 2 3l JsesSe 0 ANTP Jse
PPCR sl 51 s 23,5 a8lsl Taq polymerase
el S5y 581 U5 Lges 989l
5 <85 pbul wlogy pu sl L e 3
0,—5 5 odaliv Gel Document L gl 55

.

dosio
Sl dgw do S (Bl 4y (0 Spae L
clo cogie 0 JSo liguispl ebisegdges
o Al Sus sl cwgl a0 gl Sliwyles
2 390 % 59y s ples y dilise sla Sgn ol
iligagogs (sl drgw Canglie ol il b
bz Jlo 5l 026 e Sggn 5l 4 g5l
oS b i la mpl Wy ailes
Saa S5l plale i b Sise
ol i ool yuis a5le b g 3l
=S5 Jeo el S el & Gl (2 @
oslis cpddens (el @35 o Sign Bl
4 prie & Sogn (B 4 Coms 8L Jobo
Job—w J31 4 515 399 5l caslew b (yialS
P dske b @ gl ctSp iz w2 g 25 (0
Whe ol » (V)esdl (oo (B9l by oy G5k
ol Gl stz o 5 LSV gl w3l Ay
2 G i (Efflux pumps) g5 slo oy
4 lisagosl osegdgw (sla dgjl Cuoglio sloxl

(V=)o LSV elo Sgn 2
2 GihSan 5 PUT MAN & lo oy oib
o 5 S & sl sl Yerr L
iy L (Efflux Pumps) il sla i
Sl 055 g oy @4
MF(Major facilitator)

ABC(ATP Binding Cassette)
RND(Resistance Nodulation Division)
SMR(Small Multidurg Resistance)
MATFMultidrug and Toxi compound
extrusion Family)

(0F).3] 0 (ea_sy 4l

RND 05,5 (o895 o oy (25 w2
o) (AV)ses o)Ll MexAB-OprM & |l o

B sl 68l ST Cunglie )3 (gl ey
At ol yye 5l @lgls pl clacl a8
lil > slis Gggn a5 e 698 xS L oS
b o) ©laS 5 (Jobo 0950 0an b 2 929
oS 08 a5 Jelge 1S o0 )l S5k 5l
)by i3 mexAM-oprM sl olo isl5él )


https://sjimu.medilam.ac.ir/article-1-698-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2026-01-01 ]

9} pGuG @ d)lash (@I 3)93

oWl 50y eole Gl alc dlas

303 NN (JoilaS g0 555 5 mrenSisius <plig 3l
ol gl ao)s MY 5 ol (ol S5 4
3 ods s gl V0 51 saly lis Ceaglie plSsal
M) xed 63550 oBylojl 53 (g3l e ghe
PP 51 RPEIVI VO < 1 VR PR IR WSS P
5 Ot S5 oyl ppuolSol (g3l 9o 58
ouis PCR zobs oy lis Comolues muunS Vgt
WY s e oyl jlows dgw VA I a8 b
Lde— PA3T21 5 30 er—wlise (sl ao s
Sl 5 oS Jo> b arge ol olad iz op
W 45 sMy) o ises ¥¥ 53 .1 PER o VEB
03,18 i SV oaS Mg b o ) wge
da ol 5 a5 wdg 0XA-10 5 sl)b Sen o9
¥V/-0)digei A ;5 PA3T21 15 o wusline
2B Lged VO > g ddy S sdali o (doy
PAST2T (5 (o——wlige gy ik LSV

ol ml

o gl dg; )| & LIPE

3)90 449_44 IR )‘ & go—r0 » JJ.))_iJ
SR C Y SR ) L1y S R R SOy
Y oylad Jgaa)n 53,5 o alie nalC

(Y oyleds poguai

(Fermentase) 4 100 bp ladder Sl 3l .45,5

odd S5 SVgaze (JoSlge (jy el Cue
A5 oslawl
oy sl 4l

90 dgw M Lol e Gliwlo
@ ool e gl Aol cuoglie cax Jllao
(o)A /¥)plg 551 5 palansl 3 51 (glay SSg 5]
c(M)J Voo )WJJQ‘)’L.M C(M).) Voo )ML}Q»)
(30)> MA)oelus S5 5 (00y> Vo) polSel
ek Moo liwylon dow A LA sdaline
Lol YL, 0ASay wisd el bey (el
9 PER (] 95 2 5w W 3 5 idgy gowy b
a0l yaseis PSE 5 laid 400 ¥ > 4 VEB
u»l_wl PREy m—— AT\ ‘ﬁ)'tl e LSLR’ digod )
borye (San oSSVl 286 g lo s,
I esd lir 4wtV 5w 655 e oBtilefl
ool p (Soa o) el red plel il
9 03y b LSV (gLl (s sl (o)
Wil 004 0XA-10 o5 0aiS” Jos PCR olwl

el 31 4 ] oy Voo o] e el

0d pwS b (o (45 04838 g aygu 43 Nl C 45 Slglyd .Y o lowi Jous

JS @e> malC i 5)lge nalC cuze 5)lge o5 e

Y q A Cute 3)lg0 OXA-10
¥ ¥ - e 3,30

\e i ) Cate 3)lg0

¥ ¥ - e 3)lse PER

¥ ¥ \ o 3)lge VEB
\id \i2 - e dlge

¥ ¥ - Cato 3)lgo PSE
\id \i2 - e dlge



https://sjimu.medilam.ac.ir/article-1-698-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2026-01-01 ]

0h588 § 38 (5300 1ad)es — ... 53345 3303 igiaio)T ywbioegsow sla asgw s PA3721 oj ooumwbas (ilghd ()

nalC 5 PCR Jgasmo 4 baspo 5589581 J5 s+ Y 0 loud JS
b cds Yoo S,k marker malC o5 slyls gl dgial (Y=Y gl cyd, Bk J,08 1) Ay,

buwg armR 5 ol 2ed (o JuS 5l mexR
C)’»‘ Jym 9 g (o0 J)J PA3721 O Jym
&S K ol ooy glee SlarmR (gq) o3
05 Sl Bl s aS W] o Cwd 4 nalC pls
owldlarmR o5 olo ds dlsye 43 5 5)l5 armR
2 P Sy Sl & Jpame cnl Gl b o
MexR colgs ;o &5 2,5 o yoe mexR 5 (g9,
9 9y Ol gy F 5 o0 g5
oil38l gpl opl ol 5 48, w5l meXAB-oprM
Cang| do yiuls 8 J am &S W e

(=18l oo b g 51

aS W05 asuin w0do] Cawd 4 s bl p
g b LSV eSadgs &5 ol dgnl yude
Jos PA3721 o5 5 me OXA-10 g
&9; U)‘ Cuwl Ug\"“" qul » L.; .Aj)y 04 u}‘-“’l’ﬁ‘"
dor I ale PV 4 Cunglio )3 Juin (ygamlise
Conl (Sae e pp AL aLID LB el ;S
A58 OXA-10 o5 i ole ) Qoo o
Db 5l iy addllas 4 &S L ail
dn vitro kylyd > wyy ol gl 4 asgi b
obgegdge slo g lie )3 9,03 (35 g0 wisgye
slo wgw gl ) g 29 adlas 3)00 (ljgufo
Oyt 03y il SLLSYLG ()5 din b G ey

S A g Cony
sl cigie @l bele digujasl ligegdsw
Sobre sl Cigie (Fgegn el Sl )low
oblew 2 2ad cla Cogie 5 (o ySh )l
ol G Ceglie (VN )ddl (o (SBgu
4 Sdom Bl 3959 3l Sl dawly 4 5L,
Jobe Qg 4 9)l> JUb S e 8L Joho Jo
sl il cle 4 g pud Sl pe oSk
sl asgerme b 5 ((29) Bu)olole s (2l S
4 Coglio 01 (gl 5 ] (o 2529 4 o ] 1
Sl o pgises)S (59 » oS & b Sgse
Jole &) (o) o95909)5 @)1 polis bawgs
J—> (o5 o 0uly 5 50 R Cuoglao

(WAY)a0 3 o
P e Jl ok Qo @ 9> Sy
o bgegdge sl dgl e 13 Cuoglie sla p3lSs
pLsl (gl sl Guay dlaly &) &S ol g 3l
e (D95 Sl oy ()5 e Sl S 05 (o
Cuoglio )0 pho (oits a5 ML 0 MexAB-OprM
o psYly do odgSogl 4 (Sose ol
ognsy  JSwel S daadgSle Sl
MexR 3> laaabilow g o pgi00 55 ccommmlogSid
09—l e oM S J S jom ) L
Jaaxe lwg mexR Ly g 5)l> mexAB-oprm

ol 9y Sygwpy Sl &S armR pb 4 (6,505 )


https://sjimu.medilam.ac.ir/article-1-698-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2026-01-01 ]

9} pGuG @ d)lash (@I 3)93

oWl 50y eole Gl alc dlas

b g plos! LSV 5 136 5 oatiS 4o
S bld 4 Ggnalige g0 5 (yn el
22,5 3ixe ju

References

1-Adewoye L, Sutherland A, Srikumar R,
Poole K. The mexR repressor of the
mexAB-oprM multidrug efflux operon in
Pseudomonas aeruginosa: characterization
of mutations compromising activity. J
Bacteriol 2002;184:4308-12.

2-Ahmed M, Borsch CM, Taylor SS,
Viézquez-Laslop N, Neyfakh AA. A protein
that activates expression of a multidrug
efflux transporter upon binding the transp-
orter substrates. J Biol Chem 1994;269:
28506-13.

3-Akama H, Kanemaki M, Yoshimura M,
Tsukihara T, Kashiwagi T, Yoneyama H ,
et al. Crystal structure of the drug discharge
outer membrane protein, OprM, of Pseudo-
monas aeruginosa: dual modes of mem-
branee anchoring and occluded cavity end.
J Biol Chem 2004;279: 52816-19.

4-Akama H, Matsuura T, Kashiwagi S,
Yoneyama H, Narita S, Tsukihara T, et al.
Crystal structure of the membrane fusion
protein, MexA, of the multidrug transporter
in Pseudomonas aeruginosa. J Biol Chem
2004;279:25939-42.

5-Ball PR, Shales SW, Chopra 1. Plasmid-
mediated tetracycline resistance in Escheri-
chia coli involves increased efflux of the
antibiotic. Biochem Biophys Res Commun
1980;93:74-81.

6-Becher A, Schweizer HP. Integration-
proficient pseudomonas aeruginosa vectors
for isolation of single-copy chromosomal
lacZ and lux gene fusions. Biotechniques
2000;29:948-50,952.

7-de Lorenzo V, Herrero M, Jakubzik U,
Timmis KN. Mini-Tn5 transposon deriva-
tives for insertion mutagenesis, promoter
probing and chromosomal insertion of
cloned DNA in gram-negative eubacteria. J
Bacteriol 1990;172:6568-72.

8-Dmitrova M, Younes-Cauet G, Oertel-
Buchheit P, Porte D, Schnarr M, Granger-
Schnarr M. A new LexA-based genetic
system for monitoring and analyzing
protein heterodimerization in Escherichia
coli. Mol Gen Genet 1998;257:205-12.

SSY asly sl wow 4 by nalC e

2 gl adlas 05d 0 Mg e OXA-10
sl—2 Gow » PA3T72] ) SiwigSw dise

9-Driscoll JA, Brody SL, Kollef MH. The
epidemiology, pathogenesis and treatment
of Pseudomonas aeruginosa infections.
Drugs 2007;67:351-68.

10-Jeannot K, Sobel ML, El Garch F, Poole
K, Plésiat P. Induction of the MexXY effl-
ux pump in Pseudomonas aeruginosa is
dependent on drug-ribosome interaction. J
Bacteriol 2005;187:5341-6.

11-Kaatz GW, McAleese F, Seo SM.
Multidrug resistance in Staphylococcus
aureus due to overexpression of a novel
multidrug and toxin extrusion (MATE)
transport protein. Antimicrob Agents Ch-
emother 2005;49:1857-64.

12-Hoang TT, Karkhoff-Schweizer RR,
Kutchma AJ, Schweizer HP. A broad-host-
range Flp-FRT recombination system for
site-specific excision of chromosomally-
located DNA sequences: application for
isolation of unmarked Pseudomonas aerugi-
nosa mutants. Gene 1998;212:77-86.
13-Hoang TT, Kutchma AJ, Becher A,
Schweizer HP. Integration-proficient pla-
smids for Pseudomonas aeruginosa: site-
specific integration and use for engineering
of reporter and expression strains. Plasmid
2000;43:59-72.

14-Ghosha S, Cremersb CM, Jakobb U,
Lovea NG. Chlorinated phenols control the
expression of the multi-drug resistance
efflux pump MexAB-OprM in Pseudo-
monas aeruginosa by activating NalC. Mol
Microbiol 2011;79:547-56.

15-Starr LM, Fruci M, Poole K. Penta-
chlorophenol induction of the Pseudomonas
aeruginosa mexAB-oprM efflux operon:
involvement of repressors NalC and mexR
and the antirepressor armR. PLoS ONE
2012;7:1-9.

16- Cao L, Srikumar R, Poole K. MexAB-
OprM hyperexpression in NalC-type multi-
drug resistant Pseudomonas aerugin-osa:
identification and

characterization of the nalC gene encoding
a repressor of PA3720-PA3719. Mol Micr-
obiol 2004;53:1423-36.


https://sjimu.medilam.ac.ir/article-1-698-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2026-01-01 ]

0h588 § 38 (5300 1ad)es — ... 53345 3303 igiaio)T ywbioegsow sla asgw s PA3721 oj ooumwbas (ilghd ()

Study of Mutation Frequency in PA3721 Gene among
Producing and Non-producing ESBLs
Pseudomonas aeruginosa Strains
by PCR method

Valizadeh A’, Sadeghifard N, Zolfaghary M.R', Maleki A%, Ghafourian S', Shakib P’

(Received: 12 Sep. 2010

Abstract

Introduction: Some Pseudomonas aerugin-
osa strains produce Extended Spectrum
Beta Lactamase which causes resistance to
cephalosporins such as cefteriaxon, cefota-
xim, ceftazidim and also monobactams
such as azteronam. Over expression of
efflux pumps including MexAB-OPRM is a
factors which play an important role in
resistance of Pseudomonas aeruginosa
strains to antibiotics.

Materials & Methods: In order to detect the
mutation frequency in PA3721 gene, 50
isolates of Pseudomonas aeruginosa isola-
ted from urinary tract infection in Emam
Khomeini Hospital of Ilam and Milad
Hospital in Tehran were studied. The
isolates were confirmed by biochemical
methods and the Extended Spectrum Beta
Lactamase were screened by disk diffusion
method. Phenotypic confirmatory test by
combined disk was utilized for confirma-
tion of ESBLs. In next step, ESBLs genes
as well as mutation in frequency PA3721
gene in producing and non producing

Accepted: 15 Jan. 2012)

ESBLs Pseudomonas aeruginosa strains
were identified by PCR method.

Findings: In this study, 50 isolates were
studied, including 18 isolates from Milad
Hospital and the rest from Ilam Hospitals.
In Milad Hospital, ESBLs genes for PER,
PSE and VEB and in Ilam Hospitals ESBL
gene for OxA-10 were detected. In Ilam
samples including 32 isolates of which 17
samples produced ESBLs, all carried oxA-
10 gene and 8 isolates (47/05%) were
positive for mutation in PA3721 gene.

Discussion & Conclusion: According to the

results, Meropenem was more effective
against Pseudomonas aeruginosa isolates in
in vitro condition. The results also showed
that nearly half of oxA-10 producing Pse-
udomonas aeruginosa isolates carry nalC
gene.

Keywords: ESBLs, Mex AB-OPRM,
pseudomonas aeruginosa
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