WWAF lbomo) | Foylod | poy Jlo | Lad (S 3y pole olSiils alxo

m Ul 9 e wlsludlyay

[ Downloaded from jabs.fums.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.22285105.2016.5.4.13.8 ]

o)) s

Ceoglio 4o oyl G5 g [igls g T wligogogw Sudb glaalgy! yo Outer membrane protein D 3

a‘;eY)% ‘séaj 9',&,& 5“;03..0 k-"élm.")v\-j
Oyl el e oMol S3T ol ¢l s Slihing g pole alg o calids g, Ko 0SS ¢ culicdh g, Ko 09,5 =)
Oyl lad s Sag pale olRails « Sy 00Siils (5550 gm9,500 09,5 =Y

WWAF/- /Y0 talie b pdy o)l AWWAF/- 02 i 8L ys &b

3959 45 Sl (olatBl (90 S OPID Getsp blign 65 Ohlons 55 (Sl lomy sloisie Jole (5 @il [istrfo, 07 olipegoses 1 30d g 4l
adlas ol 55 095 oo Loyl & fisd 53T olisesape Cuoglin s OPID (o5 (8 S o 0eldid 1) 655 (09,0 & eyl slosiise (]
o s ol Cdad (KB yliw Lo 50 (6 pim lylow 5l 00 laa [i90 59 5T ligagoge slas S 4o outer membrane protein D(OPID) (5 ;g

0,5

lordan S bawg bayse sl iy b ilelazr fists i wlisegose dsnl #7 sy il (K5 5m 055 aigei YO jl:lahg; 9 Slgo
3)) 9559 PCR (39, LOPID (5 ja 513 5| (wligagoges sladygus ol 13 00,5 oLl (35020 Ssd (g & ol 502 (551 S 5 2855 18 0l 3550
IRCCCI gt

5 & s Caaglia (i (i g mtelS g JSeiiel IS g (BT 98 4 S g g lipegsge slaalaz Coles Glie i il
axly aylaz 1AV PCR Lawsgi oy b i sslive cpmlos 2| eing yo ey (ool spants s e Bgies ¢ Lol ¢yl sliy s slaSignn
235 OprD 3

5 JSeiial IS slaSisn (0l (S sm ollens 5o [istja il wlisesdsw slacisie pleyd 1 9)ls (i fse walllas cnl @l & azgi b (g S azets

230,50 i)l slog lo 4y s (6 55L Caglin o 1 0 Heawlige 9 OPID (5 Bdo aiil oo cyuiclS

.PCR “fiu’.u G“'T Ceoglio J)g.uj,)ﬁ wbgogdgus OpPrD (5 :guuds wlols

lisagpes 3l Sy 5o el Jite 558 o8 e
350 plotial Wl S5 b 5550l o5 @ ad a2 [iptinT
bl b 6,85k Ul cde @y (6251 Gl (Se55 295 ()
L) Gl (oissd slaThs 9 Conl 0l alises sladarma 5
sl i 55; 295 4 6L Gl (F) weo e LS
<! BT G5 BT gy 9 wiS 0wy alRinlejl s
S Vs slagty, wediee r e ke (sl
(V) ain 55 555 5 5350 Sipd pef slodlgnl olulis
GrSh (Sign (5l Caglie Jolse (i ppe 3l S

oolgls slo Ssm (I 4 e [istigy S wlisesoge

journal.fums.ac.ir

dodo

ol Gl ylony b oo b 553 S ity a5 olipegge
polie S Sgm 1 5l calises slog,S d Cond muslS | oy
5 Canglie cde @y punlE | ol 51 SL slacighe abb o
S e et ST gito )5 Sl [istr9 5] olipess
32 A 6L ol () el dad I e U SG lls
Lol Sy ) ol 5 035 (oo 0y Dl jpd 50 a5 aBlge

pole olSiily ¢ (Si5y 0aSLiils ¢ 5350509500 03,5 )99 (A Wl pew 1 ghomnn O g8 *
Email:sohrabnajafipour@yahoo.com Olpl dlad s (Sogy



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2016.5.4.13.8
http://jabs.fums.ac.ir/article-1-885-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.22285105.2016.5.4.13.8 ]

WWAF (ylio [ F o lod [ paeiy Jloo | Lad (S 3y pole olSlils alxo

2 0PD 05 Gl (Rl czge e 9 53, Sl (F

T 4 Ceaglio slom) &y ymie a5 955 o0 L5239, olipesp
O0) 00,5 oo Sgm

St 0950 OPID (5 pad Jd e o &5 oo
639° 3 w90 4 SreS Ol g oy ool 4 Cuoglie o
(\9) oo)fso P

O o9 1S 1394 4 1S Pa 16-Like sy Jolgs oo
Al 50 g 99,5 o0 o ol 0 Ses o P o OprD
Ol (R0l eizman 5 LenlylS 4 (g (5T Conglin s
OV) 20,5 o0 g2 3,5] uligagoges ;5 OPID 5

olisesise 5> (Ssm 5 Cuaglie oj5pel o5 Sl
S ok plew g conl atdly olEl anndS & o fiats
Sl 4 Gl 50 Fge Jlse aloz 510PID (5 ab 59
05 Eosd Olpee dalllae ol 5o 1 el (1L )S slaSiisn
Olbos et 5 fisde ol olizegoges sl sloalsil 50 OprD
Seism (HI Cuglia ;o ] (i 5 (S e s lors (55
285 158 byl 3 90 nals ]

e gy 9 dlge
sl B Y olo wiinsl) Jlo o5 Sk 4y 45 anlllas ol 4o
29088 (St (KB g sloey YO+l ealanil Jobo 4 (AY ole
Pl 035 5 s (6565 Aiged 5t (npll Glad (b Lo
olsegore Gage Gilula jolie & e 28F
(s gy Jeld gacad slaced S a [angs
P eiS p)S el Sy w0l 5l az o FY sles jo ui,
Jod 5l olocws g Blood Agar .EMB Agar slalasxs g9,
Cusp Sy Hyemms § SIM MR-VP TSI YBIS 4lopns|
S Cenglin S5 5l pl oo (5T Cend Loy 5 0d 0l boayges
(29,500 2 Comla (b))l i85 515 (251550 (ST
pll Cgz a0 S ploul S 5l jLacst o lasbsl oy, 3illae
sl obipassses Sl IS i 3 oS5 (5T cns
Q)8 S o Sl LIy @l ey gl s j0 00l >
) SIWNLl b Bollas g 515 5 )90 &)g0S 4y (g g oumin

Ligds o piT ywligog Soam SSaigs T nogliio s OprD

(8) wilioe 03 ! )d G L OPID (5 j5a> pus p b8
lisiaig T wligagoses 525 y solais (5 (o9 OPID
Sawlyinel § SaoS ooy daaid 3,5 JUB 5 <ol
B @ lapul)l5 oolgils Logas lag)ls 5l cam 5 3k
On et Db golaBl sl Bl 5L
L OprD (5 olaad .asb oo E.cOli ;o OMpF  olais| e
d9y5 ol & e 0 (rl 0 G b O Ol el
oligogogw Suaglio o Eules )3 9 6L (39,0 4 lapl)lS
Ceaglia 51 lai)liS (e ) 00,5 o laenl)lS 4 a3 ,57
Cpmol 45 a0 o s [t g ligagoges (S 5]
Jolse Lopnl)l5 ol adl, rals (b5 4 Cod 6550
st ddgi slcigie (loyd (6l Yaane 4 At _org el
Ngd oo ool 945 5 oligogige Al iz slady g Lo

YY)

Gk 5l QB guniy s Jlen L1 995 o Shoe a5
S92 g 695 2 85 el (B 4 02 Jate slacay
Lotz byl IS ygb a2 aimo g0 plol ool (ponsdly g (slid
3 ogee 4 B oS atien (SasS Jubgjan slaSiigy
Loy @l sV b 5l g ool (55L (7)1 slee
95wend Jelge baeil)l5 () Wsd oo Joko 3]s )5
s ojg el LS (Bl ) (2 Srae Jo 4 a5 wies
OFan 9y pae () Wo S ool Cgaine (oo (59l
Suaglie Slapasle (n St 5l (o (o sLae 2 OprD
solail s ol Wl oo [ist o wlisesase 1 wl)lS
L slaslgel gilulas g culsy jo b i S gyl
OF) aly o SLabsls 5 Y anile e
:Jols OprD 4 asisly Cosglio (slopmnsilSs

25350 OPID 5 la oS o go a5 oo il ()

3 5 5L OYgame ol 4 e a5 ola g (Y
slid) Jobo g)l> nym 08es 0 ot 4 e SOl
205 o0 ()15

Al 5o a5 0 ol G Vbl Sgegyn oS (T
w8l o 31 OprD (5 4 Slakad ol adlol | Bis>

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2016.5.4.13.8
http://jabs.fums.ac.ir/article-1-885-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.22285105.2016.5.4.13.8 ]

WWAF lbomo) | Foylod | poy Jlo | Lad (S 3y pole olSiils alxo

m Ul 9 e wlsludlyay

258 lg Lyl ol cols 1,8 Bio Rad Gl Jlo s oliws
g =l o2 >

3 listig T (olisegoses ;5 OPID o5 olulils cgz> PCR

Fl GaSas 5 ool cutS T gxim e b (555 5
oo s 8 alolbar g ooy ad 5l e (Jie W alold 4 S
az 0 VY loo el Y 5l o g o ools 1,8 0S5 4 cond
olis a5 alls olol pas b alls ol ¢ g5LsSTl 9,0 of 5 cles

OprD slagys lp (woSas g g pdan Syl Cuii ) Jou

Sequence of forward Primer(5* 3’)

OprD ATGAAAGTGATGAAG

OprD 5 olwlls cgz PCR iiSly Lyl oY Jgus

Stage Template
First: 94°C
Denaturation 94°C
Annealing 50°C
Elongation 72°C

olisagoges alaz 77 ol S5 (il cus 5l Jols b
Sloples @ weys A Gl e a5 ol ol fistg i/
Colictin Sigm 5l 4 LS 5 diws polin !, Gl Sigm
el s ol

5 oleye o Colictin Sogn (6T ol 356 4 azg5 L
b o5 D90 & )0 il 3l lsices (s oo S
A Cad blwglio o, 0gel colaiul b SCigy Sl Lo
ol o el o @iy by @SRy Al
Otz il glhg s SlaSige (T 4 Cond
5 elog )l gy ol (ool milibe eenSBsan
5 el )lS Sge (5T 90w Caglie (liee (nyeS
g oo bopye GuacdS

(V7)) aiges £7 olaws caslllae 0,90 diged YO+ o
O99) A e 3 S5 gy 4 Il sk e ) uligagose
256V #S IRNA(ATCC 27583) yasl sl ooliiul b JsSUsa
A 1 (F ) 0,90 Fe 0l PCR Liolesl awgs (V S ).
(Y USS ) s case OprD

journal.fums.ac.ir

Sequence of reverse primer (5- 3’) Product bp
~ 1330
CAGGATCGACAGCGG ~ 2660
time Loop ( cycles)
5min 1
30s
30s 50
1min

)‘}9 ‘jb))‘ D590 Cond LS}“‘SL’ u.ojLQA 9 MLD 0D

ol solaal oy (SSsm (I S
S Sy d) Wdgr (yitaedS g JSbal IS ¢ rmmmlog i )l g o
Lae glo 558 51 GralesT ol o 438, 5 4 (S (5
(2 5yl > liwgain

Oliee ovalive 5 (oS98 labg, b 655 (bl Sl
OprD ()5 g 0 zly5eiwl 6 SLDNA ( SSgw 61 Coaglie
aeyd MO 5o,8T 5 59y 5 ab sl (Ll PCR (3, L
A oolaiul 5 aole ;o wlegp pgransl 5laus )3 5,484 SUI
31,8 eolaiwls jae (o p! —3lem) cuS DNA zl il g
Jeaz ;o oals S8 sl pelyy ca> 5 PCR plxl 6l .8 3
A oolazal

\ PCR 8L dg S Y/O 5| Master Mix cols cys

w25 yideSs ¢ 10 9 ANTPs 12 Seo V MgCl2 2y e
Y ol yen 4 ).o.i‘).’ 5l 5 e Vol e 4 lhe Gl.: Taq
29 4td e Se YO LIS p> b $SIIDNA 5l 2Jg So



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2016.5.4.13.8
http://jabs.fums.ac.ir/article-1-885-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.22285105.2016.5.4.13.8 ]

AP oo | F oyl | poxiy Jlo | bud (S pole olRikils alzxo

05 0% Ogambign (VA ABb oo (uligogige 03lgils )3 LIS
4 e adllas (ol 5o (o p 9)90 laelisegosw OPID
650 Lol 09d oo s (6598 9 a0 2ln 0 Sueglie Aul3S
OR) 3,05 fisdy o ] olipegspes )3 gl ol (59, 5
olgils GaSiige (ST 4 [igniad elisesige o595l
Sl lon slacigas 15 5 0090 pylin (g0l sgu> U niul,lS
() aylaszo gl 1y ol 4y 25

anglie GgSIl oy e Yo oA oy oK 5 1,5
o ool 4 polis sladlgpnl 5l as s YA/ a5 wis S caslive
ol g o pobes Gelowl oo b sl glog s @0 S
lisie o oligagogm loyd 5o Sz (BT 5 50 910 9
S5 S (1 ple gl 4 Coglie (e 9 9l o
(YY) el

Fie glayd @ e (JoSlse pasis lagty, by
o SL pglie sladlgnl (oS Sl s sedoe hlen
Folse 5l (o b <o 8 55k 655 cnllei oo 5 5 ol
slacigie mls Jolo (pogw 9 (Sgw lacisie
ol s 2 b (hlony S pe e 9 28l o0 Sl Lo
(YY) 08 oo

itz o 5] mlisogosw lacisie fiso (layd pgl 4y azgi L
L oSy 2575 OPID 05 b (Sfsm (H conglio abal
ST 0955 5 0098 (3 1, OPID 5 Gseline o5 gyl
Dgr dalez Fae leyd 10 wled Juged ) pinb) 5 sla S g
Olye & Mex AB 5 OprD (o595 G (SSBS L)
5% Glodes & &S WM ooy b (2 B slas sy
Sl cglie 5 biSigs (S (20 050 o2 el
1) ccinl oals camlive yls [iass 0 ulisegosn (SoSgum
S8kee 5 () 5en 0525 5 990 93 (nl BLSI (g5, anlllan
Slmpl s o 3l il 0,50 K0S b g
ligizis T polisogdsw (Sigm (51 Cuoslin onpy o (ilisee
23l & plgi o0 s 3T Sloog S (n et aboz 30 jlo s
oad s 0,5 oLl lajlelzSYingllie Logas lajlelisYL,
L) Ooelige Sl oS losle 3525 L OPID ()5 (5emlipe
<] I VRRCIVOW S-S FRCIVOW B PR % ST gy Y JOV

Ligds o piT ywligog Soam SSaigs T nogliio s OprD

tive Control

1
2
=

-

=

:
k3

[=
=]
=

500 55lulaz slaalysl VS RNA 3 PCR gl ) S

55 PCR Jgamas 2600bpail - OprD 53 PCR gl .Y JSis
ag,él.’ UWL‘?‘O U) PCR J}..am 1330prJLI 9 OprD uLolS

S5 Azl g Sy

50 2l 4 28 OprD (5 sdel Cawd 4 gl 4 axg5 b

oolgils glaSis (il 0959 ol; oy (Shel OPID (g

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2016.5.4.13.8
http://jabs.fums.ac.ir/article-1-885-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.22285105.2016.5.4.13.8 ]

WWAF lbomo) | Foylod | poy Jlo | Lad (S 3y pole olSiils alxo

m Ul 9 e wlsludlyay

oy sblags Bleas 5 Sy pgle oRiils 5 (ze) pardy
Ayl e pMlel pimghs b ol (Jb coles Ll 4y Lud

&L ()l
Al 00 S5 pdMlel 1) oxdlin o ,)l5 aigS g Baiug g

References

1. Hancock REW, Speert DP. Antibiotic resistance in
Pseudomonas aeruginosa: mechanisms and impact on
treatment. Drug Resist. 2000;3(4): 247-255.

2. Obritsch MD, Fish DN, Maclaren R, Jung R. National
surveillance of antimicrobial resistance in Pseudomonas
aeruginosa isolates obtained from intensive care unit
patients from 1993 to 2002. Antimicrob. Agents
Chemother. 2004;48(12):4606-4610.

3. Shahgherraghi F, Feizabadi MM, Yamin V, et al.
Serovar determination, drug resistance patterns and
plasmid profiles of Pseudomonas aeruginosa isolated from
burn patients at two hospitals of Tehran (Iran).
Burns.2003; 29 (6):547-551.

4. Japoni A, Alborzi A, Kalani M, Nasiri J, Hayati M,
Farshad S. Susceptibility patterns and crossresistance of
antibiotics against Pseudomonas aeruginosa isolated from
burn patients in the South of Iran. Burns 2006; 32(3): 343-
7.

5. Qin X, Emerson J, Stapp J, Stapp L, Abe P, Burns JL.
Use of real-time PCR with multiple targets to identify
Pseudomonas aeruginosa and other nonfermenting gram-
negative bacilli from patients with cystic fibrosis. J Clin
Microbiol. 2003; 41(9): 4312-7.

6. Tramper-Stranders GA, van der Ent CK, Wolfs TF.
Detection of Pseudomonas aeruginosa in patients with
cystic fibrosis. J Cyst Fibros 2005; 4(2): 37-43.

7. Mushtag S, Ge Y, Livermore DM. Doripenem versus
Pseudomonas aeruginosa in vitro: activity against
characterized isolates, mutants, and transconjugants and
resistance selection potential. Antimicrob Agents
Chemother. 2004; 48(8):3086 —3092.

8. Huang H, Jeanteur D, Pattus F, Hancock RE. Membrane
topology and site-specific mutagenesis of Pseudomonas
aeruginosa porin OprD. Microbiol.1995; 16(5):931-941.

9. Wallker MW. A new mathematical model for relative
quantification in real-time RT-PCR. Nucleic Acids
Res2001; 29(9):29-45.

journal.fums.ac.ir

5 Ol R ) wanbls eolsls sleSise
20,8 e (GleliSYL

‘;"Q)”S S
3l 0g Sloyad g el ol dlie Bocigs

S pa Gl lon (il Slagiod anugi ol oo gl

10. Yamamoto S, Kasai H, Arnold DL, Jackson, RW,
Vivian A, Harayama S. Phylogeny of the genus
Pseudomonas: intrageneric structure reconstructed from
the nucleotide sequences of gyrB and rpoD. Microbiology
.2000;146(Pt 10):2385-2394.

11. Yoneyama H, Yoshihara E, Nakae T. Nucleotide
sequence of the protein D2 gene of Pseudomonas
aeruginosa. Antimicrob. Agents Chemother.
2009;36(8):1791-1793.

12. Zilberberg, MD, Chen J, Mody SH, Ramsey AM,
Shorr AF. Imipenem resistance of Pseudomonas in
pneumonia: a systematic literature review. BMC Pulm.
Med. 2010; 10:45-55.

13. Lauretti L, Cloning and characterization of blaVIM, a
new integron-borne metallo lactamase gene from a
Pseudomonas aeruginosa clinical isolate. Antimicrob.
Agents Chemother. 1999;43(7): 1584 —1590.

14. Masuda N. Contribution of the MexX-MexY-OprM
efflux system to intrinsic resistance in Pseudomonas
aeruginosa. Antimicrob. Agents Chemother.
2000;44(9):2242-2246.

15. Quinn JP, Dudek EJ, DiVincenzo CA, Lucks DA,
Lerner SA. Emergence of resistance to imipenem during
therapy for Pseudomonas aeruginosa infections. J Infect
Dis. 1986;154(2):289-294.

16. Kohler T, Michéa Hamzehpour M, Epp SF, Pechére
JC. Carbapenem activities against Pseudomonas
aeruginosa: respective contributions of OprD and efflux
systems.  Antimicrob  Agents Chemother.  1999;
43(2):424-427.

17. Mirsalehian A, Feizabadi M, Nakhjavani FA,
Jabalameli F, Goli H, Kalantari N. Detection of VEB-1,
OXA-10 and PER-1 genotypes in extended-spectrum
beta-lactamase-producing  Pseudomonas  aeruginosa
strains isolated from burn patients. Burns. 2010;36(1):70-
4.



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2016.5.4.13.8
http://jabs.fums.ac.ir/article-1-885-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.22285105.2016.5.4.13.8 ]

WWAF (ylio [ F o lod [ paeiy Jloo | Lad (S 3y pole olSlils alxo

18. Sylvie Chevalier, Bodilis, J., Hedde, M., Orange, N.,
and Barray, S. Oprf polymorphism as a marker of
ecological niche in Pseudomonas. Environ Microbiol.
2006;8(9):1544-1551.

19. Trias J, and Nikaido, H. Protein D2 channel of the
Pseudomonas aeruginosa outer membrane has a binding
site for basicamino acids and peptides. J Biol Chem.
1990;265(26):15680-15684.

20. Ochs MM, Bains M, Hancock RE. Role of putative
loops 2 and 3 in imipenem passage through the specific
porin OprD of Pseudomonas aeruginosa. Antimicrob

Ligds o piT ywligog Soam SSaigs T nogliio s OprD

Agent Chemother. 2000;44(7):1983-1985.

21. Farra A, Islam S, Stralfors A, Sérberg M, Wretlind B.
Role of outer membrane protein OprD and penicillin-
binding proteins in resistance of Pseudomonas aeruginosa
to imipenem and meropenem. Int J. Antimicrob Agents.
2008;31(5):427— 433.

22. Nakali JP, De Vos D, Mossialos D, Vanderkelen A,
Cornelis P, Zizi M. Analysis of the Pseudomonas
aeruginosa oprD gene from clinical and environmental
isolates. Environ Microbiol. 2009;4(12):872-882.

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2016.5.4.13.8
http://jabs.fums.ac.ir/article-1-885-en.html

Journal of Fasa University of Medical Sciences | Winter 2016 | Vol.5 | No.4

Page 507 Motaghi B. et al.

[ Downloaded from jabs.fums.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.22285105.2016.5.4.13.8 ]

Original Article

Outer Membrane Protein D Gene in Clinical Isolates of Pseudomonas Aeruginosa and its
Role in Antibiotic Resistance
Motaghi B?, Najafipour S?*
1- Department of Microbiology, College of Microbiology, Shiraz Science and Research Branch, Islamic Azad University, Shiraz, Iran

2- Department of Microbiology, School of Medicine, Fasa University of Medical Sciences, Fasa. Iran
Received: 10 Aug 2015 Accepted: 16 Dec 2015
/

Abstract

Background & Objectives: Pseudomonas aeruginosa is a common cause of nosocomial infection. OprD protein is a
specific protein regulating the uptake of carbapenem antibiotic. Loss of OprD is the main mechanism of Pseudomonas
Aeruginosa resistance to carbapenem. In this study, the presence of OprD gene is investigated in isolated Pseudomonas
Aeruginosa in burn patients of Ghotboddin hospital in Shiraz.

Material & Methods: Sixtysix Pseudomonas Aeruginosa were isolated from wound specimens of 250 burn patients.
Strain characteristics were confirmed by biochemical tests. Antibiogram was done via disc diffusion method. Finally,
OprD gene was investigated by PCR.

Results: Isolated Pseudomonas Aeruginosa showed more sensitivity to chloramphenicol and colicitin and more

resistance to ciprofloxacin, gentamycin, cefotaxim, ceftazidin, imipenem, meropenem, and erythromycin. 61 percent of
isolates were positive for OprD gene by PCR.

Conclusion: The findings of this study revealed that Colicitin and chloramphenicol are more effective in treatment of
Pseudomonas Aeruginosa infections in burn patients, and deletion and mutation in OprD gene cause bacterium resistance
to carbapenem antibiotic.

KeyWords: OprD, Pseudomonas aeruginosa, Antibiotic Resistance, PCR
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