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Abstract

Background and purpose: Pseudomonas aeruginosa is an opportunistic nosocomial pathogen, which is
resistant to different groups of antibiotics. Infections caused by this organism due to antibiotic resistance may
ultimately cause high mortality. The ability of this microorganism to produce pathogenic factors such as alginate,
proteases, pyocyanin, rhamnolipid, phospholipase C, the presence of pili, and the ability to form biofilm and
colonization have made this bacterium one of the most important pathogens. Considering that alginate is one of the
important pathogenic factors of this microorganism which mainly algA, algC, and algD genes encode enzymes
necessary for the leading biosynthesis pathway of alginate-GDP-mannuronic acid. Therefore, in the current study, we
investigated the frequency of the algD gene in P. aeruginosa isolated from patients hospitalized in Mazandaran
hospitals using specific primers by PCR method.

Materials and methods: According to the results of past studies and using the sample size formula to
calculate the prevalence and considering the maximum error of 0.05, the confidence level of 0.95, the ratio of 0.97,
and the sample size of the unlimited population was estimated to be 100 isolates. Clinical isolates of P. aeruginosa
were collected from different laboratories of Mazandaran educational hospitals. After collecting the clinical isolates
of P. aeruginosa and definitively identifying the bacteria by performing routine biochemical tests, the antibiotic
resistance pattern of the isolates was checked with Agar Diffusion Disk. In the next step, we extracted the DNA of P
aeruginosa strains by alkaline lysis method by adding sodium dodecyl sulfate and NaOH. Finally, a PCR test was
performed using the specific primer of the algD gene. Then, the PCR product was evaluated using a UV
Transilluminator device. Data were analyzed using SPSS software.

Results: 100 isolates of P. aeruginosa were isolated from 100 hospitalized patients. These isolates were
collected from five medical educational hospitals of Mazandaran province, which were as follows: Imam Khomeini
Hospital in Sari (40 isolates), Razi Hospital in Qaemshahr (22 isolates), Bo Ali Sina Hospital in Sari (17 isolates),
Zare Psychiatric and Burn hospital in Sari (11 isolates), and Fatemeh Zahra heart hospital in Sari (10 isolates). Most
of the clinical isolates of P. aeruginosa in the present study were obtained from sputum samples (37/100) and in
second place from urine samples (26/100) of patients. 98 isolates had the algD gene. 26% of isolates were resistant to
Piperacillin, 39% of isolates to Aztreonam, 27% of isolates to Ceftazidime, 31% of isolates to Imipenem, 39% to
Tobramycin and 41% to Ciprofloxacin. All clinical isolates resistant to studied antibiotics carried the algD gene.
Only two isolates of the sensitive strains of this organism in each group of antibiotics lacked the desired gene.

Conclusion: The results of the present study show that the algD gene is present in most of the clinical
isolates of the P. aeruginosa strain obtained from medical education centers in Mazandaran. On the other hand, the
high prevalence of this organism and the high resistance to antibiotics and multiple drugs observed in the current
study and previous studies have turned the treatment of infections caused by P. aeruginosa into a serious and
complex problem. Finally, considering that the algD gene plays a significant role in the formation of biofilm and
antibiotic resistance, the results of the current study also confirm this finding.

Keywords: pseudomonas aeruginosa; antibiotic resistance; alginate; algD, mazandaran

J Mazandaran Univ Med Sci 2024; 34 (232): 218-226 (Persian).

Corresponding Author: Hamid Reza Goli - Faculty of Medicine, Mazandaran University of Medical Sciences, Sari, Iran.
(E-mail: goli59@gmail.com)

218


http://jmums.mazums.ac.ir/article-1-20400-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-24 ]

ol Hl—b (—S B} 34— colS_Hilva_L as

(PIA-PPY) 1ol Jlw  culigas)l PRP o)lald @)le2 § ¢ )93

wligisjapl ywligagagu gl slm algjl ;219D U] Lilglys Luwp
151 yljai jlo yilo ja- 1 jgol (sloyliw jloy jl aaul 59l 2na
',_5))01.3 P Ve
Yu..o!l.'c. 313 pge
"ol S
"Oa51S b x5le
Pl 5> 340
7 IS Ly sse>
2 3uS>

1SS g T Calites glaos S a0 oS sl S o i b b alge 3 SG List s 5T elisesd s 1820 9 dibsbun
U5 258 GV S e g Calgins ol (Sion (S5 ST Cnslie ey o1l 31 (AL (Sla phe ol p5lin
3 sk 2sms € 5l pid e el ol 3555 (I O er il Sy sSE A5 53 Bl S ]
Loy sled & Bisoben SLOSSY et 3 S 015 & STk (ol & Sl o o 05l 53557 5 @l s LS5 15
5algC @IGA (S5 Tas &5 ol & a5 b 5 ol el 15 om0l or S0k Jolse 51 (S ST & oyl 4 o
oon e b ol addllas (S o U8 1) Al S5, LeGDP-S T 5 s g s Sl 050 Sl 5T aIGD
el 3 szl b 0Ll badkslen 53 (6 Ol 3l 0dkd W [is s 5T _wlisesssw 5 algD 05 sl 3
W25y plosil PCR gy 4 golasst|

S 55,8 i 55 5 6 g dls (51 4505 o Jge 5 e3linel 5 42808 Slallae s 4 4 5 b a9 e
AL Lot sl s 55T sl Vo il 3sdomals dnalr (51 4 505 o ¢0/AY o 5 ¢/80 Olielo) a5 +/00 (sl
sladdys! ‘-”’TC"” 3l s ik L;,,ch,- Ol Sleys 50T Sladtn o Calien Uaol&olo3T 31 [st f9 4T _puligo 33 gor
L Lt gl (S5 T Coslin (6 580 ¢ lomad o I yrmna (sl isloT plonil b 68T (ot gLl 5 Lz f3 5T pulipnss e Gl
lisosspw slaa 5w DNA ‘NaOH}QLﬁHL}:_w:):ﬁM 02331 das d 0 55 L O5ams BT 6Sess -3
L PCR U s s A ol AIGD 05 rlaistl ol 3l o3lital LPCR s Sulgi 3 okt gl il (oUS 3 5 @ Lt 7T
izd 8 3 ot 5 4 5o 3558 SPSS i jale 5 31 ealizl b laesls 128 8 515 U551 3550 e ) il UV ol 3l eslizal

Ol o gy Sl Laad gl ol ok o Ok slas 55 (6 s slo Vo Lot io AT oligags g dlg sl Voo sl Anvaidly
b o g Ol sloy (32 YY) Sgiadl (31 Olinslos (g5l o) (gl s plol Ol 01yt Slo Olil Loy (o) 5T
(a1 ) sl |y asebols s Bl slos 5 (5320 V) (55l £315 (St s 5 (S8 35155 Db sl (4331 1Y) (550
ey s (VN ) bl slaassai I ol anlllas 5> Lisi i il olisoss g b adly ) 5 i Lus L;),T@?
pudjﬁ\uj:\‘?c&:_:g-r_a..l_}:ﬁalgD 05 Joolbm g 1 O casdllan ol 53 e Cwsas Olylaws (YE/V 0 0) H1p30 (lad sad
Ao T o el Laad sl Ao s3 ¥ (oSl s Laad sl deo 53 TV U555 a5l s 5 ¥4 il oy
ng}—ﬁb4.&“12.&))}_»6\_&;&:}'}:{&"’@(}@&[{6&4}}}.‘(@.JJ.)};.C}L&ML«{}E}M‘\{M)J?\}mb‘ﬂ};
a3, 50 05 36 S5 g 2T 058 2 53 el nl oo (gla s 51 gl 53 g5 5 alGD

okl ags L sb g T oli30 53 gen a5 s odl Sladd g ) Iy algD 0 &S Aas e 0L L5l Jb (sanlllas ] gl
13013 Lo 5 (S ST 6V Caslie 5 ol cal (YU g S (sgm 51315 55 Ol Gloys (35 50T S0
S i iy L g 5T elipe 90 e 3 (G sl S she Olays el ol odalin iy Oladllan 5 5l o anlllas 53 S
ST gl 5 b g S5 )381GD 05 oS ol 4 a5 b Sl 53 Tl 03508 it (Sloss ST e 3 ooy 5 s
.vuf@JﬁUl)A:élial}gfébdbw&mcitj.:)\:duﬂyﬂ

Q‘)-b)LA 4algD LQL{}‘T ‘k.fi::}:’k.s;"" Q&}L&A cbfj/;jjfrwaj.}}w :6)»15 leh b)"

E-mail: goli59@gmail.com S 0aSls o) el jualy A2 o ol 3 00l WV 0 S 1 6 = (M5 Ly e rghasso g0
Ol ol c0pui3le Sy e ol8ltils ¢ Kty 0uaSCils ¢ Sy (5 gmtils )
g!,_uwu;a\),ujuug_z”,xaa@.:;mé;ﬁaﬁmggﬁkwuw}”,wuw;fwj?ug:u.r
g!,_uwmgb.u)‘uuﬁ;)i(,m\ixugé;ﬁaﬁxlgcwmgjgu,‘wu,\f‘sﬁmzéﬁmr

Ol al 05 el (K e ol8tils ¢ Sy 00l o Sy (6 gmils ¥

Ol gl el 0isle (S ook oy ¢ IS5 5 oo (555 Dlads S0
;,\Jin‘wu‘;,\fu)'t.&(.:ﬂ,i;a\i.:;mug,:ﬁB&umé.zﬁwuwuj,wuw;ﬁ,,f;,@uﬁ

A RATA LRSI g VEY/N Y Sl S gl ol b VYYD 3, )l

PIT 11 Culigus)) « PP a)laids «@)led 9 (0 2)93 ohsjle (Al ek oGRSl alas


http://jmums.mazums.ac.ir/article-1-20400-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-24 ]

shosionT unbosgsow ¢ialls s doisl ys algD o ¢ilghs

L5135 o0 pll AIGD O ) Jow 5 S T i s
Solos pr b, 586 51 (S ST S epl @ 4z 5
e 539500 slad 4 015 S a5
& adlas o 10J cQL:ijjT e g D algD o3 —
sladdypl ysalgD o5 Slslp gwyp 4 ol Jl-
S s Ol Sl 0l 1o (S s S 7T rlige 33 g
Oyl Dbl Slays 5 50T (sla0liw by 5o

9 9 lge
b (551 Cy st ot s tismi S5 o i 1 o
Gt 2S5 S 4 Wl
G IS Ly 0yl (S p e o8l
53 43 8 s 523 IRMAZUMS..REC.1401.359
Caley Sagim 0o OIS Culey 35050 (ooled e
iy 455 a5l e p b Ofylan SLeMbI 5 o
Vor slaw (Ao - a5 aadllas ol 5y ilodd
S8ty 3T 51 st o T lisass g I s 3
Olydile Slays i 50T (ladlbw jlaw Calides
bt s ol s plawil S ey g 0l Ls)}TC“"’.'
Lo (S (555358 m 0,8 (65T, Jald) o5,
Sl ST Ostn Jn Jamme (555 2 DL U 5
TSI Lses 53 (6 s o STy YLK (Gls|
SIM (&l 2w O sow «(Triple Sugare Iron Agar)
S 4 FY slos 5o iy GET Wles 2w 55 s
et WLAE Cy g o (alad &) 50 4 S
sl Tryptic Soy Broth &iS” Lows 53 las SL
amys =Y les 53 gods ciS Jg S doys Ve

RUER LSJ\:& :\;G:JL»

boaly ol Sy 5T Coslio (55 o
S el €03 sekes JET &Ss s ol 51
39S (e 3 5w o STl wel YP ciS
51O x VAefuml g gls) o b oS NEIEIES

doddo

lacssie Jo 5l (S List i 4T pelin s e
3 e glaog 5w pslin 5 Sl slen b s b
@28 5 STL ) () S5 s 5T
Ol I8 oS oy 2 sl 5T A 5 O e
S0 sl g0 3wl g5l s ol SNl lac ey
sl Sl (kb s 5 J S I 5 (00505 S
o= YIS o onlinul S 5o 5T e glie
S Oyopas Gl S sis Jalo @il S
Ce an g o3 (ol Sl 5 o) sl (e
Ly IT O gomen (15 olan Lo, S U] 5
5 o Sl sid e sl sl s a5
e 3 N O 4 0 el 3 IS 5 S s
K295 00 sled 4 s olew G055

slacssie sl oo ¥ 5 Jalse suns
o Glagsslas 4 0L 53 oS 5 LS
R g L
B PP P IPS PR PP E S-AP Y
S Olsioa Sl IT i 1 geS 5 0352
('—”-:"lfJ‘ ) 2 olen Gl SB o S ege
JSi5 55 S g 5 0L e J b a0 sl sl
S ST 9053, o ke 3l 55 iS5 S
3 4l D-mannuronic 31 JSize b8 L o= 5 5
IS ol 0T 4§ 5 el Al L-guluronic
o5 CF 53 &S (500 g 3T poli 30 93 guv boloes 5 48
Ol (§ 59 0 D50

LS5 5 g ‘_;L.aﬁ;T AlgD , AlgC AlgA
-5k 4 5 AlgA .(5)Lzws GDP-mannuronic acid
GDP-mannose 5 oilawd —#- 545 5 5 51 Slaws —#
AIgC 45" Jl= 5 (S oo I 1) SOliws —V- 5 6k
Iy Slid —V= sl 4 Dlids = la s 5
5655,4w85 GDP-mannose ¢S AlgD .6)uS” e 53617
sIGDP-mannuronic acid ._Js 54 Sl

J8 ol gl (VS ;US| GDP-mannose

11010 Culigaas)) « PP a)Laids «@)led § (- 8)9>

ohdjle (i) eolc slSibils alas PPo


http://jmums.mazums.ac.ir/article-1-20400-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-24 ]

ul]ls.nlbg E:]nl? ul.lls:l.ll:l.ll

580010 PCR o plonil g (1) plonil PCR
DNA 25 S 1/0 L ol e Lo sl 51 pluS™ s 51
S s S VIS L S 5 53 (oS 5080 )
V0 olg pn b e OT 25 Ss 0 5 Master mix
ol (g koo 5 8 1,5 eslinal 3 50 2y S
plnil 4283 0 ey 318 Sl 4o 53 8F (slas 3 s
Hls 3 8 bl 5 5 4y S Y ¢
S 3l § sl 455 4F (sles 4> (Denaturation)
70 las ;3 (Annealing) La ol 5 Jasl ca sl ¥
(Extension) iS5 cast ¥+ s 4 31 5 sl 4 53
Wolg 53 b Sdew o T sle a3 VY glos s
Cgm aas> Vo Q.,uau.:ljfdﬂb@-)>\’\’ L;Le:égi
 gmammn ¢ ogmer A 2l PCR J gae gl 25
o y3) 58T U5 s 2P WY+ askss J,b LPCR
Safe Stain ,=J S 1/ L ( Wiz biosolutiotion)
Sesliul U goded 3,59 231 (0) =1 (SinaClon)

W55 515 b g e il 5 UV s

SoleT elowi 5 4 j2er

Sl 3l eslizal b aalllas oyl 5 Jol LS
3, 9 Chi-square (s,LeT &5 § SPSS 22 (g ,LaT
)'l~/~b;\jJVSPvalue5¢3jf)lJ§J:1>;}4ik.;
A a8 b s lstas o ,LT Llsd

Sow 9 laasl,
CL035Y cn e 3 S Listia T olisesssm
03 G (e s oS slow | 5 S 5 ST 4 sl
5 Sl (St g 5ls Oylay o s 4o Oslas
Caglie &5 ol @u(w_;&» oz 1 ok 5o b
lise 905 55 (DS o S 385 |y (S5 5w ST
SLads 3l odks sl (glaohd s oSS 5o it fo T
eSO Sl 3T .0NCwl sas K5 psl 5 pel algD
s B-d-mannuronic  acid I JS_ize s ok

Sl 53 ege 58 9 Cwla-l-guluronic acid

Glay o ST g jloslinal L 5o 4 o STt
ST Osn g LS Jamn (695 2 65k O il g
CLAES s (s s 0303 CiS e Doy s
Y0 5l ad ) e e V0 ol U (S s ST
J‘;jwiﬂr-’”clﬂ—wéwﬁjii*s’.}‘ﬂ&:‘
5SS, 8wl a3 TV (glos ys e s 8
AL by pde slaalle il (el YF Iy co
5 Ldd S oll jiS st b e ol bl s
5 L bbbl gouil Gl Josll) 2w bl
Wl sl ks i s (CLSI 2023) a&2Le5T
NS oo L Lol Ao o lie cpslin Oy sy
4 g 3 ) (SIS gl S 8

L5 03Uzl ATCC 27853 o/ st fig 4T oligo 95 un

PCR e plonil s DNA =/ 5ezf
304 List s T olisass s Sla 4 5 DNA
5(SDS) iy s ys i 03531 b U5 3
03,5 Jo bcasdls ) 5bay (1) 71 szl NaOH
(Sigma)e £ /¥ 5 (HLWIT Sigma) SDS ¢ 5 +/0
s ¢ Jo ol oo OT 2l Sca Yoo 55 NaOH
SLa S 5 ST F B F (o ks 03LT ] i
s o Jdoes ol 5 s S ¥y alls
31,8 il dom 55 A0 (sles 53 4353 Vb ket o g5 S
W r o TPM 3 aids ¥ Sdeas day 5 i 4 5SSl
e STl Sea WA g )3 1 sy il
Olsiean (25 o 515 LSl sds Son 0 i il
L LaDNA (s, 5 J&s) OD .(0+)oLss o3Lizel DNA
sdmza YL NDL000) olys s 5l eslinul
Tl Al G DNA (i on 1 (5,8 03100 (S T
Wizbiosolutions) w3 1/0 5,87 J5 s, ok
G o 3 LA 5,55 S (g sy o S
algD o bl ol Slesla wl Ly el w
sForward: ATGCGAATCAGCATCTTTGGT)
<—.s (Reverse: TACCAGCAGATGCCCTCGGC

PRl 11Co W Calngaan)l ¢ PP a)laib «@)ga § (w0 0)9)

ohsjle (Al ek oGRSl alas


http://jmums.mazums.ac.ir/article-1-20400-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-24 ]

1647051 oubaagsgm (il sla dgisl ) algD o ¢3lghs

0L ide (ad g 31 VYY) usil3osl ((ad s 1Y) Ols
SLacdl e sw (sl V) (545890 tdm ddg ! ¥
i s (W5 V) 3sdss5 Side (sl 0) 8
el addlbs 5 il ngchq- (y510) 0858
rlisesdsn § sl gy p 5 faints Olgz 538 VY o S
S L s T polipe 0 e 03 3 0 gl Lis2 5 5T
Sl idn 3 (5 e Ololey 3 b RETALE!
g yomee 5l ¢yl anlllan )3 (YLl 0351 055 ol
algD 05 daly ad gl A (2L o sas g5l Vo

&\_‘AL’\.&LQ\J_:PCRM@&’\ oJLA.&Jij«éJ..UJﬁ

.MJ‘SA olis ‘) adllas J))ﬁalgD Q}

Sl@lgD 05 sl PCR J guzms 5599 S donsts 1) oleds g g
05 oty a3l WA g5 okeT s 4 b g pl Vv s Ol
(e 28 Casy (DNA Marker @V Cassy) Ls e algD

(ol Sl 4 ga i 4 Y (s

3 sl dypl eS@algD O3 W6 a1 ¥ Ol

st 5537 ez ICU Ui 15,50 6K 5 CCU iony
W Glaas gl o ldo Glaw su slad (s g
(Rl SL o5 Dlmd et Dbl 5 S
S aS J= s s g algD o) Josl- RIS
u,ﬁmﬁ_irwﬁ‘,l,;m,ﬁ'w}wdmwv
Lyl eyt blad an s g sy s e 05 Al
e iz (o LAIGD O sl Ol (415 Sne
P/ 0 S sl (L S ges £ 5 5 (S sloy
gy CM;\@J\_{@}&@@&U;

85 ool 3550 (Ao y3 VA/S) M canlllas 3550 L

Sl 3T sz (1)l s 5 Sl g (gl L
algACD 05,5l w5 Lo s s T pligoss sy 5>
algD 0} Low 5 ok (5,18 U5 AlGD 355 o J &5
A 5 &5 .l GDP-mannose dehydrogenase ¢
;368" 1, GDP-mannose ; GDP-mannuronic acid
5 ol 3T g J S dbulyalgD 05 .(0)AS s
S 2l A5 J s s AIG Sl s 1 (o 555
5 Ol 32 ks 4L J 5 50 GDP-mannuronic acid
3335 o) el 40 a5 L ORIl Sl HT i
N b (S T Canglin sl 5 odd 5o ool
o ol o adlllan s il g T pelise 93 g
Sleas acg U glaadysl ysalgD o Shl
sldms Al azsls  Oybile Slays— ijseT ST
List o /T olisass s (5SS 1 Glnslag gl Vee
(Ll T asdlas 5505 (6 s Hlow Voo Sl ol i
sl ¥ 500 e 5l (Ao y3 #V) g1 #) oS Jl= s
Els Lap ekel Zuws 4 b Obles 3l (455 ¥4)
O)LSes s Khan 5 o1, Ken 5 Al-Hasan Lw s glie
OF A0l o iyl &
C,__.zdmﬂt_go_i\ﬂa\,mjyu
Ja 5350 Ooles 53 Lisk s FT olisa g0 50 NU
3 gl e la)lS Jals Y gens o ol i 0T
Ssesls Ygane S0 065 & S 5 545 0w
ladds 1. (Wdkwa 5595 03T (gladosus I 5 ditur
Ll I sl se bl anlllae LU ST
O (4330 Y9) 510 e(W552119) o35 (4351 YY)
gote 4yl )) (s by o35 Dbl 5 (451 0)
Sy S8 5 (Wl ¥) eadr Oloed 5 (W51 Y)
rliped s VL 555 Lo g okl (g 5luldar (551 A)
59 ey, Ollllan 53 kS GG she 55 [isb i ST
T R (LY W PN )~
oy S8l Gl i 53 (6 e Oben Sl Sl
s i (1 9) (Kot g i (g ) OF)

ui&qc(d}}:‘f‘) f‘ﬁdi‘%}g}‘jéu‘ ¢(4.‘}}1l\°)

1€ 10 Cuiligaas)) « PP o)lais «@)led 9 (- 8)93

ohsjle (A} eole oGRSl alas ppp


http://jmums.mazums.ac.ir/article-1-20400-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-24 ]

ul]lﬁnﬁgﬁ:unl? bl.lls:l.ll:l.ll

wb}d_}.’}.«/ L;LlM.‘}JL‘ e R w\:.w‘,:._v. C&ﬁ)tOXA
Ol 039 YU Sl sz 5o 4T

LAAJ)A‘MJ)Y?‘R\:-A_&}LLA)JGW
QM)JYngU)JSJ'TQM)JVQ ‘A}:lﬁ"'"ﬁﬁ:b.i“."‘“;
Mv\-&)}“« cﬁwluup\‘\ ‘ﬁv\i}\:ﬂ_«l
w.ml«f_,lﬁ}ﬂ@\.ﬁd)ﬁ‘-&&))?\jﬂb‘jﬁ
(\ e)w)bja.;) u\.;bﬁ ()Lb

05 3525 Ols (6,13 ae BLS,I (g, LT Lot 4
:)ydu&;f@meaij}j}algD
CJ)LEJ (\ a)u Jj.b-) (P> ~/~b).\..’:.3 odalive dallls
bl sl iS5 (S (T Caglis p male
h g Canglia) oS 5 Canslin 1 AD YV Jle
UM\)JM))'}HJ(&}:{L;To);&{Li
ke OBl Ol 1y Slegy 5> s )3 04/)
Ve B s Ol 53 MDR 155559 5T b go 53 g
cj_.al.> JL> aallas B (YOl ol j)‘)f Loy
b o b eyl Caslas o 5 b

el 0351 el 555 U5 55T €l 5l 5 s

@5 OV s 53 05 ol (Slsl 2 .05 5 algD
sBanar L g aallls 3) 50 Lis fs T pelisn s s
Sl Lo )3 iz od (M35 Ao y3 Vo oL Ken
5 5kw ¢S5 OLLSKea 5 Namug Lew 5 ol ol
walgD o3 Shslp oL Ker s Zaranza 5 ol )\ Ses

NIl ok )l Lo ys ¥ 5 AV/D QA O 5
crolisasdsw G W5V g samail Sos B b
G sl aalllas 53 0ds (65T mex L5205 AT
RETP Pvr DY RUSPUP I PR (I PERE SPRY A g
Shls U glaad syl aled 555 355 5 jow ¢ T
g algD 0 sl 2T e 5 loses 410K,
g3l &K o G155, gl dyplaf CM}\}
55l & 55355 S5, I sl ¥ g gamma Sl 5
s Wl sl L L(P</00) s g algD o 16
3 85, 151 550 o BT (i Slalllas 1 S
ois qwy p Lisb o T olisess s w55 SO
oLl 01, Len 5 Al Dawodeyah asdlas s Lgs . o

dasB @lgD Y5 o5 Lol ¢ st 4SSl ol

s g o1l 2lgil ag o slie [igis iy il soligopdgw o3ally 5o algil olass

80

okl 10

B gl

71
70 61 50
o <3 56
50 39 39 41
3
40 5 a -t 31
30 1
20 s
10 2 1 3

Crmlelnd G S5 e

Bl oo s glis L .

Liso o 5T olisas g S3b ola g5l (S g (5T Cnglie (658 15 503 11 05l yl5g0d

aalllan 5 50 gla K3 g (ST 4 o Zinglin S50 510D 05 ) g (pm LI, oy 1) 05lod Jgui

oS o e Gl 5 ! s £bs5T el algd o5 50 e s
(Ao y3) 3l (A 53) sluxs (Ao 3) sluws (Ao 3) sluws (Ao 3) sln (Ao 3) slx -

(A#/FY) OF A#/8%) OA @#/VY) 04 @YNAA) #4 (AY/AD) Y& @£/YY) ) a ool
¥/ov) ¥ [\ZAnvA XYV Y /A Y VNP Y ¥/NA) Y =

a-or N 0+ 9A oY (4 ory a8 A& pslie s
e

[CEEDAA [SEEDALY [CEEDAA [SEXPALY [SEEDARY [CEEDAA b (.,LE.A
s

aas oF /YY) 1708 vy E J)XA\S;-..CL,

PRI (1o Cuiligaas)l « PP o)lais «@)led 9 (o 2)9s

ohsjle (Al ek oGRSl alas


http://jmums.mazums.ac.ir/article-1-20400-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-24 ]

shosionT unbosgsow ¢ialls s doisl ys algD o ¢ilghs

Liss Ja AT olisass s st o 5o gadlg 5l IG5
555 Oyl Sleys i) seT 58T 5l edd ags
Q)L‘L’}W@)‘dléypff:&ﬁJ‘sr}‘ Syls
Jb@&»JAJ&})bx{)G{;}:{éTGYl{
Ol (sl i odaline iy Olalllae 5 51>
Oy List s 5T plisess s 5 (50 Glacs sae
03 a3 Jio Slays ST e 3 odkomy 5 (s JSCie
;S ysalgD 0 a8 ml aw am s b 5T sl
el ;)lgdtﬁﬁdigﬁ@qum}r@ﬁ

S ot wl oyl 55 sl Jl asllae

SISl
S5 S miils anb 0L 5 miie Godosd oy
O azeS by 535 (S b, )3 gl ~
G IS Ly 0yl (S p e o8l
35 s 55 5,4 IRMAZUMS..REC.1401.359
e pn el (gl oiils Sl Soglae 3.2 S

.n;@ U}.&I:).,\S}jg..ii canlas

References

1. Ahmadian L, Haghshenas MR, Mirzaei B,
Khalili Y, Goli HR. Role of MexAB-OprM
efflux pump in the emergence of multidrug-
resistant clinical isolates of Pseudomonas
aeruginosa in Mazandaran province of Iran.
Mol Biol Rep 2023; 50(3): 2603-26009.

2. Abdelraheem WM, Abdelkader AE, Mohamed
ES, Mohammed MS. Detection of biofilm
formation and assessment of biofilm genes
expression in different Pseudomonas aeruginosa
clinical isolates. Meta Gene 2020; 23: 100646.

3. Azam MW, Khan AU. Updates on the
pathogenicity status of Pseudomonas aeruginosa.
Drug Discov Today 2019; 24(1): 350-359.

4. Phillips PL,Schultz GS. Molecular Mechanisms

of Biofilm Infection: Biofilm Virulence Factors.

(o33 OV/Y O, Kan 5 Bazghandi gasllae s
)3 OF/A 5 Ao y3 #7/V cdo s FY/A (o5 F2/0
S (ol o o Sl o S Ladlg )
(Y9)is 1 p gl peanleS 5l g e 5 oy cns ‘Cu}:;ﬂ
SV FF 5 5w OIS 5 oaly Olgd anllas s
CCpmrlaS gl g e 4 i Laad g ) 51 o 55 FY/V
VL3 32 p5lin 05 a5 ool i

FIYY 5 s OIS 5 Silva aallas s
F O Y badgnl oy /Y0 5 VE/F VIO NO/F
o513 OLis Cnglin LaeS s 5o 5T 51 WS # 50
SIL sladspl I 55 sl anllas 3 (YALs s
350 SLaS 5T 4o st s T polisn g3 s
la gyl 5148 Jlm s cdmils Conglie aslllae
AsgalgD 0 el polis b

Ced plil pde 4y Ol 55 o0 anllas (glacys goes )
02 5 S e S8 5 ST (6l 1 s 5T

.J;ajbilcdr.;f@j}):#:ﬁ:éhoj

Adv Wound Care 2012; 1(3): 109-114.

5. Reynolds D, Kollef M. The Epidemiology and
Pathogenesis and Treatment of Pseudomonas
aeruginosa Infections: An Update. Drugs
2021; 81(18): 2117-2131.

6. Laverty G, Gorman SP, Gilmore BF.
Biomolecular Mechanisms of Pseudomonas
aeruginosa and Escherichia coli Biofilm
Formation. Pathogens 2014; 3(3): 596-632.

7. Govan JR, Deretic V. Microbial pathogenesis in
cystic fibrosis: mucoid Pseudomonas aeruginosa
and Burkholderia cepacia. Microbiol Rev
1996; 60(3): 539-574.

8. Barron E, Peterson L, Fingold S. Baily&Scott.
Diagnostic Microbiology 1986; 7: 650.

9. CLSI. Clinical and laboratory standards

1€ 10 Cuiligaas)) « PP o)lais «@)led 9 (- 8)93

ohsjle (A} ol slEibily alas ppIc


http://jmums.mazums.ac.ir/article-1-20400-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-24 ]

ul]ls.nlbg E:]nl? ul.lls:l.ll:l.ll

10.

11.

12.

13.

14.

15.

institute (CLSI). Performance standards for
antimicrobial susceptibility testing: 33rd ed.
CLSI supplement M100-S33 (ISBN 978-1-
68440-171-0; 2023. 2023.

Sip0§ové NS, Liptakova V, Kvasnova S,
Kosorinova P, Pristas P. Genetic diversity of
Acinetobacter spp. adapted to heavy metal
polluted environments. Nova Biotechnologica
Et Chimica 2017; 16(1): 42-47.

Lanotte P, Watt S, Mereghetti L, Dartiguelongue
N, Rastegar-Lari A, Goudeau A, et al.
Genetic features of Pseudomonas aeruginosa
isolates from cystic fibrosis patients compared
with those of isolates from other origins. J
Med Microbiol 2004; 53(Pt 1): 73-81.

Rajabi H, Salimizand H, Khodabandehloo M,
Fayyazi A, Ramazanzadeh R. Prevalence of
algD, psID, pelF, Ppgl, and PAPI-1 Genes
Involved in Biofilm Formation in Clinical
Pseudomonas aeruginosa Strains. BioMed
Res Int 2022; 2022: 1716087.

Banar M, Emaneini M, Satarzadeh M,
Abdellahi N, Beigverdi R, Leeuwen WB, et
al. Evaluation of Mannosidase and Trypsin
Enzymes Effects on Biofilm Production of
Pseudomonas aeruginosa Isolated from Burn
Wound Infections. PloS One 2016; 11(10):
€0164622.

Kamali E, Jamali A, Ardebili A, Ezadi F,
Mohebbi A. Evaluation of antimicrobial
resistance, biofilm forming potential, and the
presence of biofilm-related genes among
clinical isolates of Pseudomonas aeruginosa.
BMC Research Notes 2020; 13(1): 27.
Al-Hasan MN, Wilson JW, Lahr BD, Eckel-
Passow JE, Baddour LM. Incidence of
Pseudomonas aeruginosa bacteremia: a
population-based study. Am J Med 2008;
121(8): 702-708.

16.

17.

18.

19.

20.

21.

22.

Khan JA, Igbal Z, Rahman SU, Farzana K,
Khan A. Report: prevalence and resistance
pattern of Pseudomonas aeruginosa against
various antibiotics. Pak J Pharm Sci 2008;
21(3): 311-315.

Fazeli N, Momtaz H. Virulence Gene
Profiles of Multidrug-Resistant Pseudomonas
aeruginosa lIsolated From Iranian Hospital
Infections. Iran Red Crescent Med J 2014;
16(10): e15722.

Tingpej P, Smith L, Rose B, Zhu H,
Conibear T, Al Nassafi K, et al. Phenotypic
characterization of clonal and nonclonal
Pseudomonas aeruginosa strains isolated
from lungs of adults with cystic fibrosis. J
Clin Microbiol 2007; 45(6): 1697-1704.
West SE, Zeng L, Lee BL, Kosorok MR,
Laxova A, Rock MJ, et al. Respiratory
infections with Pseudomonas aeruginosa in
children with cystic fibrosis: early detection
by serology and assessment of risk factors.
JAMA 2002; 287(22): 2985-2967.

Vincent JL, Rello J, Marshall J, Silva E,
Anzueto A, Martin CD, et al. International
study of the prevalence and outcomes of
infection in intensive care units. JAMA 2009;
302(21): 2323-2329.

Ghadaksaz A, Fooladi AAI, Hosseini HM,
Amin M. Theprevalence of some Pseudomonas
virulence genes related to biofilm formation
and alginate production among clinical isolates.
Journal of Applied Biomedicine 2015; 13(1):
61-68.

Namug AO, Ali KOM, Al-Ani AH. Correlation
between biofilm formation, multi-drug resistance
and AlgD gene among Pseudomonas aeruginosa
clinical isolates. Journal of University of

Babylon for Pure and Applied Sciences
2019; 27(3): 143-150.

PPO  1ISe Cuiligasn)l ¢ PP o)lad «@)les g (w 0)9s

ohsjle (Al ek oGRSl alas


http://jmums.mazums.ac.ir/article-1-20400-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-24 ]

shosionT unbosgsow ¢ialls s doisl ys algD o ¢ilghs

23.

24,

25.

Zaranza AV, Morais FC, do Carmo MS, de
Mendonca Marques A, Andrade-Monteiro C,
Ferro TF, etal. Antimicrobial susceptibility,
biofilm production and adhesion to HEp-2
cells of Pseudomonas aeruginosa strains
isolated from clinical samples. Journal of
Biomaterials and Nanobiotechnology 2013;
04(01): 98-106.

Al Dawodeyah HY, Obeidat N, Abu-
Qatouseh LF, Shehabi AA. Antimicrobial
resistance and putative virulence genes of
Pseudomonas aeruginosa isolates from patients
with respiratory tract infection. Germs 2018;
8(1): 31-40.

Vaez H, Salehi-Abargouei A, Ghalehnoo ZR,
Khademi F. Multidrug Resistant Pseudomonas
aeruginosa in Iran: A Systematic Review and
Metaanalysis. J Global Infect Dis 2018; 10(4):
212-217.

26. Bazghandi SA, Arzanlou M, Peeridogaheh H,

27.

28.

Vaez H, Sahebkar A, Khademi F. Prevalence
of Virulence Genes and Drug Resistance
Profiles of Pseudomonas aeruginosa Isolated
from ClinicalSpecimens. Jundishapur J
Microbiol 2021; 14(8): €118452.
Shahbazzadeh M, Moazamian E, Rafati A,
Fardin M. Antimicrobial resistance pattern,
genetic distribution of ESBL genes, biofilm-
forming potential, and virulence potential of
Pseudomonas aeruginosaisolated from the
burn patients in Tehran Hospitals, Iran. Pan
Afr Med J 2020; 36: 233.

Silva A, Silva V, Ldopez M, Rojo-Bezares B,
Carvalho JA, Castro AP, et al. Antimicrobial
Resistance, Genetic Lineages, and Biofilm
Formation in Pseudomonas aeruginosa Isolated
from Human Infections: An Emerging One
Health Concern. Antibiotics 2023; 12(8): 1248.

1€ 10 Cuiligaas)) « PP o)lais «@)led 9 (- 8)93

ohsjle Ak} eole sl alas 121%


http://jmums.mazums.ac.ir/article-1-20400-en.html
http://www.tcpdf.org

