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Abstract

Background and purpose: Quinolones and fluoroquinolones are used to treat infection with
resistant strains of Pseudomonas aeruginosa; however, the inappropriate use of antibiotics regardless of
resistance patterns has led to the emergence of new and resistant strains. To address this concern, we
conducted a study to investigate the frequency of plasmid-mediated quinolone-resistance (gnr) genes
among P. aeruginosa isolates collected from the educational hospitals in Sari.

Materials and methods: In this cross-sectional study, 100 clinical isolates of P. aeruginosa
were collected from hospitalized patients. The bacterial isolates were recognized through standard
microbiological tests. Antimicrobial susceptibility was determined by the disk diffusion method,
following Clinical and Laboratory Standards Institute (CLSI) guidelines. Polymerase chain reaction
(PCR) was performed to detect gnrA, gnrB, and gnrS genes. Data analysis was performed using SPSS
statistical software version 22, and the Chi-square test was applied.

Results: In total, 100 P. aeruginosa strains were isolated from patients. Of these, 71 strains were
isolated from male patients. The majority of isolates were collected from ICU patients. Among the
studied genes, the prevalence rates of qnrA, gnrB, and gnrS were 31%, 24%, and 35%, respectively.

Conclusion: Our study highlights the widespread distribution of gnr genes, particularly gnrs,
among P. aeruginosa clinical isolates in Sari. The highest antibiotic sensitivity was observed for
piperacillin/tazobactam, indicating it as the most effective treatment option. Among quinolones,
ciprofloxacin demonstrated the best efficacy against tested isolates. Given the high prevalence of
plasmid-mediated quinolone-resistance genes (PMQR), regular screening of P. aeruginosa isolates for
PMQR genes is essential to prevent the dissemination of resistant strains. Future studies focusing on
molecular mechanisms of resistance and interventions to curb its spread are highly recommended.

Keywords: Pseudomonas aeruginosa, antibiotic resistance, gnr

J Mazandaran Univ Med Sci 2025; 34 (240): 34-44 (Persian).

Corresponding Author: Mehrdad Gholami - Immunogenetics Research Center, Mazandaran University of Medical Sciences,
Sari, Iran. (E-mail: mehrdad_gholami90@yahoo.com)

34


http://jmums.mazums.ac.ir/article-1-20434-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-16 ]

ohs—3)ls (— S W)y ep—L colS bl as
(PIE-IEIE) 1o Jlw 53 PiSe o)ladd  @)lg2 § (w 2)93

diunlg ;iglgitS Cingléo loj ilglys yw)p
o a2 /jgis jg il pwligagagw slmalg jul ja arawlly oy
5Jbw paiis ja 15 fuy gljlay jl

' Lo, e>
" 5310 4obld 53ss
" olid 3> Lo seze
" el e
Aso\li: 3> g

235
3 o 03\l [0 3 7T polisn 03 gun p 5l (Sl gon 5 Oy (g B0 P 51875 518 5 O 58 0 9 dilas
2 Olays 4y pslie 5 ot (slady o 5 gl 4 i Zaslie sla 1 4 5 O LS 5 ST @5 3 s Lo
rlises e glaad sl Ol 53 ONN) ey 4 aiasly (5 528 gl S 0S (gy p Oa L aalllae ) .
Wyl (gl Ot g Glays = ) 3aT SOk slas Sl o (65T mar sLis2 o 5T
53 8 i Obos 51 Lisr s 5T polisapo s GIU gl Voo (Mmoo 55 anlllas nl 5 il 9 5lg0
S5 g8 Sen 5 ll Glal sl eslizul b lad g5l oLl s LS”TC‘*? ol s Slayd ) seT a0k slaw
el CLSI op Y& U ildae 05 5> &Kss gy 3l osliil L laas g (03515 Coaslin (6581 gl ok plows]
2 3352 0N1S 5 QNIB GNrA laiss 5 sl (PCR) 5l ads (slo oy 2S5 IS 50 oSCSG 51 oslizal b b S
A5 8 sslizul Chi-square (g,LT s 3 YY weui SPSS (,LT D1 Ple 5 5l sesls flows 5 4 5205 (51 R
Gxie s IVY Ol 0l 51687 38 13 (g 3550 List fg 3T puligos s g0l Voo Sl aalllan s dnaidly
SANB gNrA a0 31 ¢S a Shsl 3350 ICU iise 53 (6 s Oslew 4 b gy o g 51 3l (o 5w 35 O3 o 4
Dgdo 3 Y0 G YF Y s g4 gnrS
23 NS &5 03 540 ooy 4y iy SIS Songlin (sLa05 03,28 pjy SOl ol anlllas srbitias
S o T 4 b s (S ST il St Sl ol b 53 st fg 3T elip s e S35 3
et 5185 s (0 J 58 0lse 53 S o bt Slss 4 B 5 5 50 Do 15 0T 57 5 5 pUSTL 5367 el
rE;»&ﬁL:,&cW)QQMU@;L&»dL‘AOSLSYQCﬁg@j&.:\:(}\uﬁbd)}l\d\wbg;.':é;:;‘&lj‘y\.g
6,5 sl pslis slae s oS G Sl (55,6 PMQR (sla0s olelis gl Listsia fT puliga s g sladd 535!
2 5b g o T slie AT Gla S0l 5 (S g0 sl IS e )3 oy T Slalllas plonil 35

AN ¢ g 9,515 Cooslin o5t g 3T olige s s 63408 s 0519

E-mail: mehrdad_gholami90@yahoo.com K, 08l (il by A oime b7 2 o3l W 2 5l (55l — oM 313 pie0 :ghmne idgo
on,_uwu‘o\,.u)ué;ﬁpm@u‘é;ﬁa&xm‘fuw,j_,,gdug,,if,,fk,g.m.\

Ol e cOpbi3le (K o gle o8ty o Sty 0aSails ¢ (Kb (g gomiils Y

Ol e sl e ti3e (St p ke o8ty o Sy 0dSails ¢ ol s 5 5 gl 25, Sn 05,5 3bul X
o\ﬁl“;,u‘;\l,.ujuv_i_:x(,J;hti_:;ugézﬁ5.&.:;|>quwmuwug};,m,f;wuwﬁf.\;,nf

Ol ol 03 (S g sk oy ¢ o) K55 Dot 5 0 ((silid g rs 5 oot s Km0 § Glskal &

VXN Y D i VY SNl g gl ARG RIS I

WO 1€ (53« PISo o)Laids (@93 § (W 2)9s ohjle Al eoke oGRSl alas


http://jmums.mazums.ac.ir/article-1-20434-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-16 ]

o3 1 19izjorsT owboegsgm slaalghy) ) ANr gf ¢3lghd

S s el e ) AL e S G b
53 a dbalgie 0lays sl m Y ans Sl as
La0 P 58 ki 5o o3litunl ¢ SCi 5uals 53 a3 5 OS]
093 b ool S uIG Il s ¢ Jod Sl Jols
S sl g B e o ¢S Slos e 5 ST o)
o 3 S 35 S 50 Jald o)l Joi
S LROP RS e Al e S 50
(e sl Al i la0 s S5 50
(S S g 55 ¢ el S ¢ LS 85
STl e 55 e sl
S s la oS ST 0 cla oSS e i
Ot sl GLnas 8 5 st isn b i)
e GLSLAS Sl i en Lagls ol ilesls
b piedS adoz 5l G515 o sl ST gl
el B e
QNI e 1,5

333035 5len LO IS Jor uilSa
AL e S ool oSl JL S Sl s
N PINYNICRET SRR (RN
e e S Sl ST S gl pie Oleys g
ol e oy Cmaglie bl Sl s Ll s
OVl il 53 Jl 5o eSS o 5T

AL slbaddsnl o anr 05 ¢ o5 e WSt
JLasl ol by Lo 5 487 Sl sl plalils
«nrB (nrC (nrD qnrE «nrsS ¢ Jolis 45 (dzen
ol osls LS e e ONLEL L gnrVC 5 gnrA
i Caglin 55 oge ik LgS 5 PMQR & o
2l ol p 53 S slin a8 S o Lisl Lo S 1S
ol 5SS a5 LapbS Wy o sty S g 5T
»3PMQR &5 5 Il 0FaM)s 03 oo o |
LK oT odmze VLI 53 V49A Jlo 3 40 g0 50 SawnlS™
LaNr 05 48 ot 4 OT las 5,15
5 el Shp 5 (I glaalir 55 s S (oo Jo

Sl 5 Olgr sl o 53 st g 5T poligs g3 5

do 2o

e 08 el List s 7T paligess g s S
sabas ST ol 4l ga 93 e ool Sl 1S e
lisess s (Nl sdd (ie Coab )5 aen
L 3l a3 s cdbis 0550, 6 st js 5T
E e Jole G ol Bl ] e Cans
3 pod ¢ 58 et St 4 Moo Oylay 53 e
s Ve sl il e LU ggug;b'-}_.»
el (655 ol an b g e Sl jley sl gae
Jslize 5wl Joale pon s sk fs 5T olise s g
3 ALl 3 5l oy Gl gla S ie
ol sl w58 oS plslew]

S g5 el &S Lo g 5T polisass s
iy T oo 5 oSl 55 o8 ol i 5ok
035505 Ll 5 )5l (ALE sk 5 5 U5
Olasl 53 sudxze (Galssie ol Sl Ko 5 355 o0
(e b ) 5 Siat b p g 51 OT ik o558
S U ol Ol Sslize ¢ Saj oSl b
Ll gLl o s il sla iS5 b
S 3 s i 4S5 b e ol (o S
e S g gl 4 ;w:*'lf)b;:‘
S e gla e 4 liws Lo yls 515 0, S
oz Sl Lagyls oSy A5 Gl 3T A5 5 (8
(Lt oy e i 3l 03 28 eslimal (F) il o LOT
Lol opl Olays sl eyl 5 Lo 52875, 58
ol Las L 5o Cnglin g B 1580 o e
LS Y B ad g le Cun gl (Gla S (O)
5 PMQR) deaely ay aly 5 525 e slite
sl i Slays gl SIS ie el Lajlenly S
23 psn 05 5S 5,5 5t NAFY Jlu ps ()l
3015 55 Ol e s 45 03 5 dowl S IL (L
el Sl 5 SLbel 5 A S50 I s ST
sl s SLeSS o ST O 2S A (5 e

J‘ QT@) E) °-’}Z§|)}’.' u.«b— Lgb\adf.,\...&bsa

1Eo 1 (53 « PICe a)laib «@)lgd § ¢ 0)9d

ohsjle Ak eolc oGRSl alss Wy


http://jmums.mazums.ac.ir/article-1-20434-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-16 ]

plilSam g (53li0 anbls cauu

S 6l ) CLSI v g (oolgins ‘_;ueigﬁ@ﬂ
ST 5o eSs 5Ll sy 4 (Listis T pobisnsa g
Lgllf L 4o Hsba .l Cbu‘ (Disk Diffusion)
ST ey 5 lamea )3 6 SL wel YF CiS
«.,.esawu,u&rggbw&m,mwuﬂ
2t 4t (19 S O il J ST g b g A
S BT osma Jge b 3l s ody 55
ol ol U 1y (S50 5T (lacSiss s 03l
el A Sl gl ey gosls )l 5 Loes (695
L_,@L;,WM o3l> HI,3 ;bfdﬂl..u a3 YV glas
)‘J_; w)j})‘}_ﬁcl_sl JA.’.“)}I-.»JJ"QDUL}'-W‘
j}) a DNA C‘J.’r.'l_m‘ ‘A_lek.e U_f-‘ DL (\V)&LJ;
gl 51 om0 oLl (D0ilING) OLS o
oalaul anr Lgbtqj S99 s 45‘5]1‘ L;aLJ J‘ DNA
JZ))A_..(\ a)Lo_.';: d)b)ﬂ%‘éLﬁﬁ‘ﬂ)‘

.&J?‘)‘j;w)ﬂéijCR

andllos ol 53 eslizul 5550 Lo esl s 5 1) ooled Jaue

Jsama il Annealing
s

& bp) cC) i o

F:5- ATTTCTCACGCCAGGATTTG-3'
(V] o0y o qnrA
R: 5- GATCGGCAAAGGTTAGGTCA-3'

F: 5- GATCGTGAAAGCCAGAAAGG-3’
09 V& oF qnrB
R: 5- ATGAGCAACGATGCCTGGTA-3'

F: 5- GCAAGTTCATTGAACAGGGT-3'
(04) FYA o qnrs
R:5- TCTAAACCGTCGAGTTCGGCG-3'

S S asbi b a 055 Lokt st o

s S VIO wl},gbg.a_\a =¥ p=> > PCR
Forward e, » 3l 25 s\ (Master mix PCR
s S /0 5 e Slas ST ds e 0 (ReVETSE
o ozl b ol ol (p 8 5L ¥ 1) DNA
AF s aads 0 Sdeas (adyl 541 y) Denaturation
Y “SAJ{Ll?fJQW.mr\?L;‘J‘;élM‘\?))
a>,34F sl .s 5> Denaturation : oL S
Jlast L Annealing al> o cast ¥ Sdasy 31 8§ sl
S P Sdew oS Sl a3 OA gles 53 e jeul
J‘JS/‘_;':.;LMI a3 VY gles s 2S5 | Extension

- 5o S Sl o plal aids ) Sdeay

TS e VI JLRN PR S A (TN RS
daaly U s S Caglie slad s JLis! cmks
22 L e Lo STL e 5o (N1 ey
L slaadsil 5o ¢ b sn ol 4 S Wl Slallaa
Sl ol wtls y [ g ST el pe 93 g
LS5 g 5T 5 e 09 P393 Lol Bl 4 4 5
ol 033 sl 5 lagyls Jliays Caoglio il 3l
5 oo cadlate 55 ol o [0 o 5T pelipe 50 g
A o5 e L m) Ole 5o Ceslie 2L
s &m0 5 4 SGS (gl 0l Sl ey o
03537 Oslas OLays Sl 5 g0 5 jbin las s
SobanDly La05 3l Lis2 o T puligos son 4 oS
Lisis S 5T polipsd pmor G35 (g3 gy 40 S\ 003 puals
23 bl aadlla s 5 sl 5l e O ol sl
o ($osT pair SLisi is T prliped soo Sl s o) Ol
© ol Ol g Loy — 8587 (Gla0kuslay

b9 9 g0

SIS L (el = (o 5 aalllan ()
Sl lsaIy51 IR.MAZUMS.REC.1402.390
Caeien (Lol 23T 51 i fg 5T polisnss
a3l g ol Sles (55T Slo Sk les
0l ils ity o gliios o&talejT 4 5 0k
Slalllas s 4 s 5 b Ll el JUasl gl (S5
St (O 550 G55 e U 3 sl 5 236
0 gl ST 55,8 1 )3 5 e aalows
Uga o= ¢t /AV d 5 0 /20 Olisebol el 5 5ol
sl o3 gl Ve e ol s gdoeals anal> (ol

Jls (A asloT oy o sLacous b ol
MR SIM TSI slalses j3 i8S GlawsS | Cws
S e o) (Dl i DS 5 575 5 VP
()L

Qwau‘b&uﬁﬂ&jjbb-&juﬂ

WY 1S (53 ¢ PiCo a)laib «@)led § (w 2)93

ohdjle Al eolc oGRSl alas


http://jmums.mazums.ac.ir/article-1-20434-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-16 ]

o3 1 19izjorsT owboegsgm slaalghy ) ANr gf ¢3lghd

0-10 1120 2130 3140 4150 35160 =60

Sleddlom (ol st g 5T poliga g3 3w N5l 5 1Y 6 o 513903
ke s o asy alul  andllae 3 g0 O jles

100%

80%

60%

400

20%

0% CIP | OFL| LEV[MAL| PIP | TZP| TIC |CAZ| FEP| IPM| GM
0. gz 60| 53| 69| 87| 52|20 96| 78| 52| 58| 55
Bolioaas| 3 (18| 11| 72127/ 0| 0| 7| 3|3
Bl 3729 20| 5| 27|63 4 | 22| 41| 49| 42

CIP et sl (S5 (5T Cnglie Hls gai ¥ 6 bomds SS90
NAL ¢l gl g o} LEV ¢ panliS” 81 OFL ¢ sl gl 5 s
LS 5U sl g TZP bl oy PIP (ol S5l
(o (o2l IPM s FEP (o Sl :CAZ ¢ b )15 TIC

el (GM

qmrA gnrB qnrs

et sl 53 anlllas 5,40 ONF GLa0S Slsl 3 ¥ osbods 15905
Lisz s il polisnss s

.'.’

L LU, s gagdses b Sldllas O o) s
505358 as pslie $Lini fo 5T pelisoss s § 5o

il ) 53 Wl 0k it OT L s o (glapelSo

Sods 40 5,8 sl a3 VY (gles 3 ol Extension
5635 mPOR SN s 25 8 50y 50w )
oI, Tris-Borate EDTA(TBE) 3L L 4w s\ 5,87
o Ly J5 05555 S DLl 1 oy il
Sl Sy cCoda glalil 5 5 ks 51 (Gel doc)
38 g 2 S5

Ly ool e ol T Cmwzas (glaosls Lzl s
Statistical Package for the (s LsT e 5 3l eslizd
<5 s Social Sciences (SPSS) software version 22
538 515 o 5 45 5, 4e Chisquare o ,LT
Al Al Sl gme (5T Llod 50700 ) 5¢S P.value

Lzl

el 3 aS Wi s yls S sed Vv B s andllas o
o3 n S b IS osba s g s e aisei VY Ol
YN o s 4 b o List ST lipess s i sis
(o3 YE) QL B+ 1Y o (3 Y9) JLa¥s i
S35 bse S 5 (o3 10) JLa b B FY
lisesd s G4 g0 p S i e Je P B OY
N350335 1CU 55 (6 s Olo 4 L gy oo cokd It
) oylas

Ceslie Oljn o YL Y 0yled ls i 30
5 (03389) ke )55 S5 5T b o
@ by e plST s 56— bl oy Sl s el o ST
O r gl B o o3 OY L s 5 0 !
@S lag s plo 4 G Sl 5 Caaglie
Sl ol 03l QLAY o yleds HIs gad 55 gwy o s
i Lo a5l VL b Cplie Sy oS
Al g g 9)ls Caliee sla WIS

NG Sl oy F oyl Sls e 53
A 4l S s B gnrA v 5 35 50 slal
S e S Gl Ve s D) ol Sl
031y (Slelp oS S OIS aseiys 55 Y0 5 YF XY
il sl andllas Gl s Ole

1€ (53 « PISo a)Laids «@)gn § (W )93

ohsjls (Sb)y eole oGSl alss WA


http://jmums.mazums.ac.ir/article-1-20434-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-16 ]

plilSam g (53li0 anbls cauu

Ol g s Jald 5 5y Gl a0 5575, 58
Lo )3 7Y b8 ol (Yo v 515,50 V1Y) s 5 00/0
VoY)t 3 DY/ S 4l 35 (V0 5135 50 AF)
5350 YD Ao y3 BO/D pusluaS sl g ) 5 (Yoo 5l5 40
51,3 VO/Y 5 F0/8 YA (ol osdhe 3 g (Yoo
WO 557,56 4 p3lie it in T lisess sor ot 5
sleazsl Ll .(v)Ls e PDR 3 XDR (MDR 5 ja
e Sl allls laal b OlSes 5 STl andllas
35 roleS BN O Y 587 0 5 5 5o LOT adlllan 3 05
N3 31 p 5lie ol 5l g o 40 551 o

Ot SR sl Lol adlas ol
Caglan 5 LOT a6y sbas 03,05 Sl gan Ol 1 55
S slos 18 ol st o 7T lisass s (VL
5 S 3L LR Ules ST 5,158 |y LaeSSs g 5T
S ey g Jma)) 53 glaallas 5 O1)LSKen
om 03 213 Caslie S 5 Y5 5 sla, ST
Els s, Lisis s 5T ol 3093 g odb (s\nd g 35!
S 5 ) ¢l 5l g o 4y Sl S 0T
doy3 YA 3 BVIF CFO/Y 53 s 5 4 oS S50
Gl Ol s ol alllan y3 45" Jlo )3 03 a3
et oA IS Ao, YA Y AV L i L e
1y el Sl o Sl 01 5 55
S e S5 o (ol s 055, 0 y)
D 55 g5 S ST ol 4 Sl Sl andllas s
YL sdalive adl g 551 Ao s

Sl a3 sl aallas slaasl bl ,
MY 5 5 4 bealas 5o gnrS s gnrA gnrB sy
sy 3l il E sl andlas cpls g Ao ys YO 5 YF
Lisis g 3T ol 3093 o o3l sadlg 31 55 ONr 50
) Catl a S 55 (65l (SLaOkm jlay S ook o
53 5 b Slallas Js ol a5 L6 aadly
Aty QA La 5 5 alite ¢t 4 la 4i8
Lad s 518”4 (gl Cua sl J gt GNP (5l

S il Gy 4 b3 s ST ol Soles Sl g5 s

5 S5 pe slaiir 2 oS50 (6l Sl aallles
2 L0 5 528 4 Caglin (6 5 (S5 poady
S 3o 55T pnar sList J 5T pelipesd g
| U g S S s PP S PN |
o2 Lissds AT polisessse sl dgpl)e e aslllae
rlisesd s S s Coaglin pSl Goaod )3 S
03 Gloess S e Shed i lda it o 5T
b o 5 by 4D (g 2 altben S5 5 ST
oS pn 5T 4 S List o JT poligo s sn
B A I e N Y L TR L e P
o glan Ol oo ¢ puol andllas 53 i sdaline Ao )5 FA
S sl ol iule3T 03 S Sl ol 5o
g e do )3 AV B oy OF 1 05 e s $SKuss
Lol 3 gy o3 74 el gl g e (613 O on ) &7
Aoy B/ VAN Jlu s OL8s 5 g anlllas o
GrtleS g e a0 L slie Sl 3 51 e s
o3litul 0l 45 oo Yaz 1) 42308 Gadln 4 Cod
sUyar (r)es 8 s &S T ol 5l 4o
=By (g 4S5 55 Y YF Jla s 0,0
Lisefa T polisnssse \at g (S5 5 ST Conglie
s s Olley 09 S s ad s !
Cnslie Ol jan o 5 o 4S5 305 OLas LOT Solisios
OT 31 o 2350 oy /Y .Cflir:iu.s“i““. by,
c(u)AW/?)ﬁjﬂﬁ\ﬁ): s ds S glie
YY/¥) e (A5 YONV) CpmlaS gl g s
i (Ao )3 ¥V/$) (xl_-sl{,,'ts-alﬁ_.ﬁ\m (s s
e ST 5 (Ao )3 V4/¥) e lalii (A )3 ¥V/9)
NS sdalive (As s V4/Y)
Ol S 3 0L S 5 ol gaalllas 5>
5 oS S o 5T 4 o Canslin o 5 S
DS 5 (el aadllan b guan) ol S8 IL
5 o ! S s 5T & o sl O s
oS (6,505 anlllnys (N5 stalie kS o s e
4 Caoglie ol plail fosl 55 O 5 (55 by

W 1ICe (53« PiCo a)laib «@)led § (w 2)93

ohdjle Al eolc oGRSl alas


http://jmums.mazums.ac.ir/article-1-20434-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-16 ]

o3 1 19izjorsT owboegsgm slaalghy ) ANr gf ¢3lghd

05 OlLLSKen 5 6 ks aaillas s oo (P
(adg I WA 5l ady 51 %) (Sll b ds )5 Y/A s LgnrB
SLa0} plw oS Jlo o3 s 3158 o sl
5 &CA 53 @nrS sgnrC gnrD gnrA) e,
by 6,505 andlae 3 (ML Lals bady
anrsS 5gnrB qnrA slaiss s 5 510l SKea 5 Cayci
VAL Ul [igt 3 5T pulipo g g Slashoer 5>

555 ailale 53 QNN ¢ 5 o=l anrs o5
Wl ol U (o3 ¥0) 54 il aslllas 5 aslllas
Ola S e 51 0LKen 5 ol b5 3 sl 2l S
0Lz (Ao ys V978) LI PMQR Ol g2 4 1, qnrA &5
¢ ol anllls glaasl b awslis o o .l
(Lo )5 YF Jlie 53 o ;3 VYY) ONIB (sl 1, ngsvf
MLl OLas (Ao )3 YO filieys do 3V V/2) ONIS
g Ol 2 OLSen 5 Saleh ¢yl osdle
alllas glaail L awslin 50N 05 sl 6508
IS g Ol e (a0 T adllas 55 01> Ol S5l
Saor 45 5 5905 Ao 3 F/O Ll anr slap)
ONrB LadT .U 5 NI 35 (g5l ol anfllas (glads gas
S su 3l Ao )3 YV 5 Ao y3 VA 53 s a1, gnrs
sEl-Badawy .(")A_b [is o s 5T pwlgesss
5 6V Sl £ 5 (63 g2 Ol 51 O, 800
4 Cond (Lo y3 YO Lilas )5 Ap ;3 VA/0) NIS (¢l
Sllae 53 ciman (0SS 5SSl aalllas
anrS s el ez 5 Sls e 245 S
O 02 O 5S a psle (Lol 05 Ol se 4y )
S MDR it s 1T alis s s (Sl 3o
(VPP Lles S5

Gl 53 W FPMQR (lad} i jop
ador ) Calien (lay 528 31 st S 3T uligosd o
33 (FFXD il 0 ld 5 )15E i 5 (63 smm Ol 2
33 Obesen Hba ONr o O, Ses 5 (Sl andllas
Sl anlan 53 (VAICELs 3 5m5 Laal g 551ty VIO

slu> lyls b oI 928" s pglae JUs (glaw i
sh = A AN Uik

IVjtﬂjﬁ\ﬁ,:,jtﬁjDNALgurij_;TJ_‘,.cjt
WVI)AS o 6,8 sl

aen 45 sy Ol ol LS 5 Hong Yong
e slie bS5l g s 4 AN (W03 (511> (Lo 505
7o Lgs ol sanllas 3 a5 Jb= 55 (dpys Vi)
NS g S 5l g e 4 polie Lag s Ao )
Cnslie a3 § e Y00 Lo s OHSes 5 e
A5 Ly 5 53 1y draaDly sy sl S5 525
53 S il L g 0l I OLEET 51 &S agosn
gnrB gl slal s sl Laady sl ds )5 £
b sas Ao 3 YF L5l anlllas 53 457 Il sy
Lol ol (YOS5 0 gNIB (gbas™ 05 (s 9l
e 5 6ty (Sl s 4 ol S
alllon 5 Ly pen 3l Ol ) ol bl s
31,4 s Michalska asllee 45 qnrB o fot ol
i s a8l Ol law &S 4 Y Jlu s
Lisis do 4T polisn g pr Sy g oyt 53 Oling) (3 2
Lo 3 0)LSes 5 o | e aalllas j5 5 o ys ¥
S sl g5l Obe 53 gNr 05 g 505 AYAY
Tl e (V)35 Ao )3 YYO g g pebaw 5o
05 Jal a5 o lads s 53 uanluS glb g oo 43 oo 5lis
LB glaw s 5| 5 iy g5 BB sba wis s gnrB
()(MIC50: A il 5 53 MIC50: ¥Y) 55 05 o]

SANTA Lol ¢ e 45 ol asllls M,
OS5 Michalska o g Ao ys Y05 ¥V 5 4 gNrS
fs 1,gnrS 5 gnrA sLads Oliolad sei Ol 4>
2 L addlas ool Gaasl iz s (1) S
2348 010 53 O 5 58 ge o g 0s 5,1 S
O35S a0 pslan Liat Sy 5T polipes s alg 5l V¥R
5 S5 Ll NN 0 e ¢ S 5 Oyl
B RGOV R SO B D N POV
adllas 45" J= s sl U slad gal SRS
s Y s aalllas (Conl o se sladisas Jola ol
0350 S poze (S g slagst 5 slaad sl o Laid

1€ (53 « PISo a)Laids «@)lan § (W )93

ohdjle (i) eglc oGl dlas o


http://jmums.mazums.ac.ir/article-1-20434-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-16 ]

plilSam g (53li0 anbls cauu

Ol 3o Ol Cadides Gl 53 5 15 s (laas 5l
e 9o SHI5 S 4 Bl g e ) opl il (555
2 (S5 s T Celie J 1S Slais 5l 5 5
O S e s
K5 g ST Cnglie a7 513 0L anlllas o
(R0 8 S s Cod 0 9 List Sy ST lips 93 g
W B Y g N N g |G
P 5 S Sl s 48T s 0 LS aaily
ol 3 ol e sk Olays gl aws oyl (53,13
5 PS5 bl 48 I 3 el 55T
Lilps 5 o Sl Sleys K e Ol pea 1§ oo

3,8 15 eslial 5540 Lol

SISl
oBiils gy Coslan Cles S als

T 3B s el ol 51 01 S pole
IRMAZUMS.REC.1402.390 M1 uS™ L gladss

.)J;@@‘J)v\s_jjg:«;

References
1. EyniKamrani E, Mokhtari A, Tahmashi-Fard Z.

Evaluation of Carbapenemase and Integron
Resistance Genes in Pseudomonas Aeruginosa
Isolated  from  Clinical Samples  and
Determination of Antibiotic Resistance Pattern
by Laboratory Method. Alborz Univ Med J
2022; 11(3): 298-310.

2. Rajaei S, Kazemi-Pour N, Rokhbakhsh- Zamin
F. Frequency of Plasmid- Mediated Quinolone
Resistance Genes among Clinical Isolates of
Pseudomonas aeruginosa in Kerman, Iran. Iran
J Med Microbiol 2017; 11(3): 10-18.

3. Klockgether J, Tummler B. Recent advances
in understanding Pseudomonas aeruginosa as
a pathogen. F1000Res 2017; 6. PMID: 28794863.

4. Hemmati J, Zamanzad B, Gholipour A, Rezaei

| e .53 QNIS 5 NIB (NrA Ladss 5l S
Lo 5148 o ladgei Lnls Ol 0, e 5 o
G S o) (Il bk ged Jilae 55 Ll I
‘sLM_;jA.S 5 Lsls oL LapyT U':"-'g"" A ls u\.:-@.wyi
LoDy 0315 Cews 3l Jlaz| Llodds e Loses 51 a8
ol La0T sluw Lases 53 Ol il s b 5 VL
Sl by s 5 oy Y/ 0T andllas 55 45" LT e
V)5 85 op
RS e ol adllas ol Slaly s gutos |
Ca gl LgLa(._.M:s&n Ol seas gnrA-B, S slays
Sl 5585 (s 12 S 035 Sty
CLa S g 5 0 duSAS ol s Ol s L) Jia_;
ol ot 45 ((Shoady 8 s gl L;LAW&A PRECEY
as crpP 054 gnrVC 5 gnrE wslgnr slads il
gt ST Ll 3 L 5 cllos b aa 1]
ol () 4 LS anlllan (ol o en L g
sl Gl il s ()l ailaie ol Cowsa
L alie Slallas plonil (5585 5 Sl mls 4

M-H. Frequency of class | and Il integrons
in the clinical isolates of Pseudomonas
aeruginosa with multidrug resistance in
Shahrekord teaching hospitals and Isfahan
Shahid Chamran hospital during 2016-2017.
J Shahrekord Univ Med Sci 2019; 21(5):
215-220 (Persian).

5. Paterson DL, Bonomo RA. Extended-spectrum

B-lactamases: a clinical update. Clin Microbiol
Rev 2005; 18(4): 657-686. PMID: 16223952.

6. Karah N, Poirel L, Bengtsson S, Sundgvist M,

Kahlmeter G, Nordmann P, et al. Plasmid-
mediated quinolone resistance determinants
qnr and aac (6')-1b-cr in Escherichia coli and
Klebsiella spp. from Norway and Sweden.
Diagn Microbiol Infect Dis 2010; 66(4): 425-

€1 1ICeW (53 PiCo o)lald «@)les 9 (w 8)9s

ohdjle Al eolc oGRSl alas


http://jmums.mazums.ac.ir/article-1-20434-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-16 ]

o3 1 19izjorsT owboegsgm slaalghy ) ANr gf ¢3lghd

10.

11.

12.

13.

14.

15.

16.

431. PMID: 20226333.

. Robicsek A, Jacoby GA, Hooper DC. The

worldwide emergence of plasmid-mediated
quinolone resistance. Lancet Infect Dis 2006;
6(10): 629-640. PMID: 17008172.

. Malani PN. Mandell, Douglas, and Bennett’s

principles and practice of infectious diseases.
JAMA 2010; 304(18): 2067-2071.

. Sarkoezy G. Quinolones: a class of

antimicrobial agents. Vet Med 2001; 46(9-
10): 257-274.

Jacoby GA. Plasmid-mediated quinolone
resistance. Antimicrob Drug Resist 2017:
265-268. PMID: 25584197.

Tran JH, Jacoby GA. Mechanism of plasmid-
mediated quinolone resistance. Proc Natl
Acad Sci USA 2002; 99(8): 5638-5642.
PMID: 11943863.

Abdelrahim SS, Hassuna NA, Waly NG,
Kotb DN, Abdelhamid H, Zaki S. Coexistence
of plasmid-mediated quinolone resistance
(PMQR)and extended-spectrum beta-lactamase
(ESBL) genes among clinical Pseudomonas
aeruginosa isolates in Egypt. BMC Microbiol
2024; 24(1): 175. PMID: 38773370.

Hooper DC, Jacoby GA. Mechanisms of drug
resistance: quinolone resistance. Ann N 'Y Acad
Sci 2015; 1354(1): 12-31. PMID: 26190223.
Nordmann P, Poirel L. Emergence of
plasmid-mediated resistance to quinolones in
Enterobacteriaceae. J Antimicrob Chemother
2005; 56(3): 463-469. PMID: 16020539.
Rodriguez-Martinez JM, Cano ME, Velasco
C, Martinez-Martinez L, Pascual A. Plasmid-
mediated quinolone resistance: an update. J
Infect Chemother 2011; 17(2): 149-182. PMID:
20886256.

Elahi G, Goli HR, Salehian M, Gholami M.
Prevalence of MDR, XDR and PDR

Phenotypes among Pseudomonas aeruginosa

17.

18.

19.

20.

21.

22.

Strains Isolated from Hospitalized Patients in
Mazandaran Province, Iran. J Mazandaran
Univ Med Sci 2021 Dec 10; 31(203): 61-72
(Persian).

CLSI. Performance Standards for Antimicrobial
Susceptibility Testing; Clinical and Laboratory
Standards Institute. 30th ed. CLSI Supplement
M100. Wayne, PA: Clinical and Laboratory
Standards Institute; 2020.

Saki M, Farajzadeh Sheikh A, Seyed-
Mohammadi S, Asareh Zadegan Dezfuli A,
Shahin M, Tabasi M, et al. Occurrence of
plasmid-mediated quinolone resistance genes
in Pseudomonas aeruginosa strains isolated
from clinical specimens in southwest Iran: a
multicentral study. Sci Rep 2022; 12(1):
2296. PMID: 35145139.

Kim HB, Park CH, Kim CJ, Kim EC, Jacoby
GA, Hooper DC. Prevalence of plasmid-
mediated quinolone resistance determinants
over a 9-year period. Antimicrob Agents
Chemother 2009; 53(2): 639-645. PMID:
19064896.

Doosti M, Haj Ojagh Faghihi M, Ramazani A,
Saini MR. Comparison of conventional culture
methods and polymerase chain reaction
(PCR) for specific detection of Pseudomonas
aeruginosa. J Isfahan Med Sch 2012; 30(192).
Uyar NY, Ayas M, Kocagoz AS. Antibiotic
resistance profile of Pseudomonas aeruginosa
strains isolated from blood culture of patients in
intensive care units. J Crit Care 2024; 81:
1547009.

Nazari M, Saeli N, Arzanlou M, Jafari-
Ramedani S, Mirzanejad-Asl H, Khademi F,
Alinezhad A. Prevalence of Plasmid-Mediated
Quinolone Resistance Genes in Pseudomonas
aeruginosa Clinical Strains in Northwest
Iran. J Ardabil Univ Med Sci 2024; 24(1):
46-57 (Persian).

1€ (53 « PISo a)Laids «@)lan § (W )93

ohdjle (i) egkc olSibily alas icp


http://jmums.mazums.ac.ir/article-1-20434-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-16 ]

plilSam g (53li0 anbls cauu

23. Farajzadeh

Sheikh A, Shahin M,
Shokoohizadeh L, Halaji M, Shahcheraghi F,
Ghanbari F. Molecular epidemiology of
colistin-resistant Pseudomonas aeruginosa
producing NDM-1 from hospitalized patients
in Iran. Iran J Basic Med Sci 2019; 22(1): 38-
42. PMID: 30944706.

24. Tarafdar F, Jafari B, Azimi T. Evaluating the

25.

26.

217.

28.

antimicrobial resistance patterns and molecular
frequency of blaoxa-48 and blaGES-2 genes
in Pseudomonas aeruginosa and Acinetobacter
baumannii strains isolated from burn wound
infection in Tehran, Iran. New Microbes New
Infect 2020; 37: 100686. PMID: 32774866.
Bazghandi SA, Arzanlou M, Peeridogaheh
H, Vaez H, Sahebkar A, et al. Prevalence of
Virulence Genes and Drug Resistance Profiles
of Pseudomonas aeruginosa Isolated from
Clinical Specimens. Jundishapur J Microbiol
2021; 14(8): €118452.

Crémet L, Caroff N, Dauvergne S, Reynaud
A, Lepelletier D, Corvec S. Prevalence
of plasmid-mediated quinolone resistance
determinants in ESBL Enterobacteriaceae clinical
isolates over a 1-year period in a French
hospital. Pathol Biol 2011; 59(3): 151-156.
PMID: 19481883.

Corkill JE, Anson JJ, Hart CA. High
prevalence of the plasmid-mediated quinolone
resistance determinant gnrA in multidrug-
resistant Enterobacteriaceae from blood cultures
in Liverpool, UK. J Antimicrob Chemother
2005; 56(6): 1115-1117. PMID: 16260446.
Yang H, Chen H, Yang Q, Chen M, Wang
H. High prevalence of plasmid-mediated
quinolone resistance genes qnr and aac (6')-
Ib-cr in clinical isolates of Enterobacteriaceae
from nine teaching hospitals in China. Antimic
Agent Chemother 2008; 52(12): 4268-4273.
PMID: 2630606.

29.

30.

31.

32.

33.

34.

35.

Shams E, Firoozeh F, Moniri R, Zibaei M.
Prevalence of plasmid-mediated quinolone
resistance genes among extended-spectrum
B-Lactamase-producing Klebsiella pneumoniae
human isolates in Iran. J Pathog 2015; 2015.
PMID: 26618005.

Michalska AD, Sacha PT, Ojdana D, Wieczorek
A, Tryniszewska E. Prevalence of resistance
to aminoglycosides and fluoroquinolones
among Pseudomonas aeruginosa strains in a
University Hospital in Northeastern Poland.
Braz J Microbiol 2014; 45: 1455-1458. PMID:
25763054.

Salehi M, Samani S. Determining the
Prevalence of gnrB Gene in Pseudomonas
Aeruginosa Strains Isolated from Clinical
Centers in Tehran in 1394. aumj 2018; 7(3):
190-196 (Persian).

Molapour A, Peymani A, Saffarain P,
Habibollah-Pourzereshki N, Rashvand P.
Plasmid-Mediated Quinolone Resistance in
Pseudomonas aeruginosa Isolated from Burn
Patients in Tehran, Iran. Infect Disord Drug
Targets 2020; 20(1): 49-55. PMID: 30727922.
Cayci YT, Coban AY, Gunaydin M.
Investigation of plasmid-mediated quinolone
resistance in Pseudomonas aeruginosa clinical
isolates. Indian J Med Microbiol 2014; 32(3):
285-289. PMID: 25008822.

Saleh M, Balboula M. Plasmid mediated
quinolone resistance determinants among
nosocomial clinical Pseudomonas aeruginosa
isolates. Int J Curr Microbiol Appl Sci 2017,
6(01): 42-50.

El-Badawy MF, Alrobaian MM, Shohayeb
MM, Abdelwahab SF. Investigation of six
plasmid-mediated quinolone resistance genes
among clinical isolates of pseudomonas: a
genotypic study in Saudi Arabia. Infect Drug
Resist 2019; 12: 915-923. PMID: 31118699.

KR 1Sl (53 ¢ PICo a)ladd )led § ¢ 8)93

ohdjle Al eolc oGRSl alas


http://jmums.mazums.ac.ir/article-1-20434-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-16 ]

o3 1 19izjorsT owboegsgm slaalghy ) ANr gf ¢3lghd

36. Jiang X, Yu T, Jiang X, Zhang W, Zhang L, Ma Infect Dis 2014;79(3): 381-383.PMID: 24805186.
J. Emergence of plasmid-mediated quinolone 37. Al-Marjani MF. Presence of gnr gene in
resistance genes in clinical isolates of environmental and clinical Pseudomonas
Acinetobacter baumannii and Pseudomonas aeruginosa isolates in Baghdad. Int J Curr
aeruginosa in Henan, China. Diagn Microbiol Microbiol Appl Sci 2014; 3(7): 853-857.

1Eo 1 (53 ¢ PICo a)laib «@)ga § ¢ 0)9d ohdjle Ak eolc oGSl alas Kie


http://jmums.mazums.ac.ir/article-1-20434-fa.html
http://www.tcpdf.org

