[ Downloaded from tumj.tums.ac.ir on 2026-03-23 ]

o] s

mmmmm

&y eudis (gl algD g Oprh @XoA (gl i 3318 Ui gl (olaid] s yosly &4k

U sWdiges 43 [iads g i yolipogdsw W4 gu

oS>

. e

WA/ SRS Ll b AT/ NV e il b
el 2 b Ol 5 W S5 s ¢ 35 d St 3 st T polig 93 s e RS (s g A
Sl jasl s sleslizad LalgD s0prl @X0A (slals s s Slol 3 oy ol 53 ol 3,55 5 (Gobn Sl 5
L3S 3 s 5558 PCR s, b G ol 5o el b colansl sla sl 50 5 Ve 55 ol iz
A esls S 3 SU sladae 53 Listfo T ilige s s 3Ll Slp b SK 53 L Ay
Sleslital Uais b ol gl el p Gsb i) ol Jlem 15 8l (SSloy sl g 50T 355 L
.c,éjf)l}w)ﬁsijCRQW)}EQLMJJAJAQYL&): okt pize gla aul o godd b gla sl
ol b gla el (S5 LS b s e Wi gas iS55 Lt g o owlis 03 gun o g Vo 5l Lo azil
Gl S Al Csa Ladi g5 #4 5 Ve FA s algD 5 oprl €XoA sla0) sl » s 54 PCR e @Lu
Slm e Cmte ol el e sl sal p LS S 3 ol s 4 TANF 5 TN s JAV/Y O

L diloms L0 5 IV AVD L S Sl oS ol oz €503 YA 5 ¥4 OV 3 (545 5la0)
Frene POR ST 3 ol poba sl (sln a6 S 5LS e b oS 5l 0L ool ol ol g pS et
St Ao il Ol 3 st T pelign 0o 05l 125 1S W Sl (S35 5 Sl L 015 0

.;l:oLiJc,_iSo.uq,fia)'\fu);_;ﬁo'-w”ﬁé

Sy ey RSy a3t St 05 List s S elipe s g gl oS

;Fif}_""v_:j J:L,.;S\ LSLAC,V«)L;A S 9 cél: gSij)b LSLA&:,.A}GJ
d =5 (Multiple drugs resistance) ;o sl> pdia 4 Olejon

*)
"ol sk ke
sl 58 il Ola
T Al Lo e T el e

Sl i i) 5 S S0 0,5 =)
Ol ke S5y o gle oSl o Sty
oS (S s el 5 S ss Som 09,5 =T
Dl Sl Ky o le o2 Sty
S ple oL (i Km0 ST
Ol b Sl

*

0SSl casdge Ol Olbas 1 st ok 55
SoP S 09 S (S
CAV = AYASERY il
E-mail: n_mosleh@yahoo.com

PRV

e s OIS L 1y aelS51 ol 1 30 e pie
oS 3 SU ol plabis ol bel&alel Chel ool sl
J}_b)j)ut}}‘.i_?d.l_ﬁ@wo:u&»‘ d.:w}:.:éusu&))
Sl 5 il e B 5581 Laay s 51 pamy imon *2S
Al sl 03 Glosis bl S (slalasms Lol gilulas
o‘)w&\ﬂd;);wgsw wwu‘fwfwﬁ
5318 e CF 0 0dlee e 0350 ol b oo & b

. 5 . . Y . 7o
mgﬁ_ﬂo)w‘&g‘)‘}))ﬂwj))lu)ﬁ)lﬁjé ML;;‘

Tehran Univ Med J (TUMJ) 2013 November;71(8):493-501

http://tumj.tums.ac.ir

S (Pseudomonas Aeruginosa, PA) /J};gjjjf/’uﬂbyj.ay
238 S 4 M Ollay 8 sl LU s 3 05 5L
L s Sy sl 4 Slae Ol (Cystic Fibrosis, CF)
‘Ml W‘)J J.G_Ll k_‘r. w)l_?:ﬁ J‘Jﬁ] ‘M LSKALA}J:
Slacssie 4 datars ol 8l gae e DS ;s O et
3 Y . \F o
23 e s sl ol Sl e el S ) 51 A0 Sgs
S Ol w s andls 03 1S Sl i Sl sley gladass

L . .
Shacsd S osd o000 e Sliwjlen laci ie ge sl ol s

ly

01 G FAY slataden A olad V) 6,50 VFUY SUT 5105 (St psle olStily St sy oaSitily alas I l l ]\/I |


https://tumj.tums.ac.ir/article-1-5605-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-03-23 ]

SolSas 5 plno dni dans Ay

Triple Sugar Iron Agar (TSIA) &t o O o al

{Sulfide Indole Motility, SIM) b5 5o Jsdyl 05554808 5o
oslel (Oxidative-Fermentative, OF) & sl b O sonldee S|
B 2Lkl Ol gty S (g3l ) bl O S
S o sd e o3l PCR i (S55 5 Colim (a5l
L s eslinud 35 Gy 5581 oty L, (5l o] (slalame
D9 Cewd Sl e LIS 3 50 s

PA Lasis gl pauis ol 53 polat] sl 1 b
Luls 13 6 Sb e sises S o aSalgD sexoA oprL <lay;
S 33 55 S 13 eslinal 5,50 PCR plnil g s Ol iy
s S eslenlalgD, oprl, exoA Laoj sl olal Ll
Slrpmil g 2 S s TV 3 002 e sla el S
Sl OV dsdr) Sley sl g sy a0 Golod ol 5o 0 b
5 St slad 28 Sheslanal oMo (el Sl Oljn td
s by ok CBU 05 S by el i Sl i
el s s eslitl 55355 a0l o s plad 3 4S TRNA
ol 3L gl el (6,50 L Sheddy (slo s (2ST5 Clajen
Soh by el g e SOl e s Cite g 1S el
ssliial 55 35 e Ol oy g pla3 3 S TRNA s Bl 0
T ekl 05 a6l Ve 3 el e Gla el S
O dsdr) 55 5

S b G ol il pola sl gla el b
Gla0) sk cbli> 5 ol Jlw 15 6l (Sl il so 5UT
Sla0s @A lS 5 Jps s olb olasl sla el G
Day SaS a5 dd a3 SNCBI colw 5l s 5,5
A ey il e 5n 5 05 S Slubs ool L 15 Alignment
(23S il aly b AllelelD il 5SS

L Lais gas S0 51 (6,8 s (6l 1 SUDNA adss
Jle (38 ote s el 32 54 5 Jae 53 5 50 DNA
OIS (S 258 23 03 a5l SIDNA (s 5 o+l sl
le;:_w\ Sl s ol 53 A rl;,u'\ (Microflow England) I1
Bacteria DNA oS 5 0lLaz: edites (sladi 5oi I (5 S DNA
oslewl Mini Kit (Invitek Stratec Molecular GmbH, Germany)

Sy oy (ST 5l (St s Slabl BB oy, oS
5SS 03l 0Lis gl JsSse s S Olpean 'PCR
3 S oo S 5l aS sy 5 e eslinad Olley (Slad gal
L 4S ol ol Gaiosd ) Gda 1 sl (g5l 4 5L a5a
L LPCR S5s 5 Comlas ol o a5~k
s SVl s e Jime ol gl el g5 55 5558
EXOA slal5 3 5m 5 sl 0sls OLES (gl el b (sla eul
(ool 355 Uiy sce 51780 53 aS A 1S 55551 A5 J s
Jgma) algD 03 5 (ol Glid uds S st Jstes) OPIL
ST 3 b Gaiod ol 53 et 513 s s (Sl 3T
S a0j ek Cbli= 5 ol Sl A5 sl (Kol 55
Sl Ol et Gl S (b ol gl el
G S5l i et LS szl o3l
Ol Lot o plad 53 4 RNA o2 CBli> 05 S s by o pmsl 2

A eslanad j.: }}.J:L;e

PR P9

So s b €503 100 sl (abaie — o 55 andllas il s
35 6 s Oh Lo 31 OYVAY il U5 a8 5D e o500
O logs (o8 5 omlm ¢S 5 ICU ICU) Ciline (sla_ sy
o n 50 S sl LS (Soslaer Ol sLlp 2 lie glags
0) 05 assai V) ol (e 5ai Vo) o Dl Sl A5k
¥) e (45503 VYD ] D stes (45 503 0) 5130 (45 503
s s mle 5 (€500 YY) 4 Dol 5 (505 0) CSF (4503
(& 505 V7)
PCR 5 oS el sl ool sis S 55 53 Ol sladspo
Gl o555 S 0 PCR s plnil gl s S L;J,T@.?
Phosphate Buffer , s S Ve v o310l 4 les ks (LA 5o
s S o3 -Ve € slas 55 5 Ji wlsl Salt (PBS Buffer)
osliul L 5 Jslte gla 2 b 3505 8L oliulasl 55 Lads e
ST L SSLs s (Nutrient Agar) ST - 555 coiS Jases
(Selective Agar, BioMerieux ST ;oS 5 (MacCanky Agar)

e Golwliz 5 Ak Lasiis gl Al esls S Ltd., UK)

O+ 1 L P A oylais V) 0y I PV SUT o5 had Ky gl olitilsy o 555 0dCils aloeo


https://tumj.tums.ac.ir/article-1-5605-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-03-23 ]

a0 s8] puli s gt e o pes pansdhs (g emleail sl pas g (Lo

byl 25 S YO LLPCR algD 05 (sl — PCR sty
PCR Master Mix (Cinna Gen .S s 2y S VY/0 (651>~
sl /Y salgD e sl 5 e/Y s Inc., Tehran, Iran)
WL L alg s 5 ekd 2l sad DNA 2l Sa 1/0 ¢ i 5T
oKz 3 blon pl A ol o5 o3 Of s Koo Vo/A 038
©Ls 4,40 C Denaturation wbp by 855 ISl Jb s
80 C s adsl Kxd ol al b Ko YO aalsl s 5 aids 5
5 sl Cue 4 00 c sles j3 Annealing aads K o
Gt e Colg jo 5 ands K de 4 VY c s> s Extension
(238 ol ks gy e VY C sles s ol 3l sk

salgD, oprL, exoA slayi S 4y PCR sl el
Ve 53 el iz sla el 5

s> bylse )5 Sa YO LPCR €X0A (5| o PCR :Sls
Sl ol 5lplas - 51 +/) PCR Master Mix , =y S VY/0
el o s O 2l a1 /A 5 DNA 205 S0a V/0 5 eX0A
asl Ly e S 5l 3 Thermal Cycler olSaus 53 byl ool s
L IS ¥Fooaslsl js 5 aids T e 4 47 °C \Denaturation
3 Annealing ciss o e 485 C s 4l SR PP
VY c sles 53 Extension 5 «ids & e 4 00 c sles
Gl 53 e Sl sb sl o ol 5 5 aids S ks
(38 ol a3 V0 ke VY C
Sds «2 40 C Denaturation sl ; L :OprL (sl s PCR =1,
Q¥ 'C s adyl Ko uly anliy b S ¥o aslsl s 5 aids Sl
54l fr Cus QY c «les ;3 Annealing «sB ¥ oo o
ot o ol 5o 5 a0y e 4 VY c s> 3 Extension
ploml a0 Dds ey a2 VY Cles 53 Ll Sl ek
NGRS

4+ 4¥ C Denaturation 4.l ; L algD (s, PCR I,
¥ "C eyl Sad il il b S T wolsl 3 5 ks oy oo
5 Ay S e w £ c b 53 Annealing caiss S Ol
Gade o ol 5o 5 adds SO ds 4 VY c s> 3 Extension
(5 S el k3> ks ke VY C sles 53 ol (sl fesk
Y e 5l plUS 8 GIPCR SN pams oy 2 6l 2ulg o
A3 S ST I35 ) s ,See i Ol—s 4 PCR

Tehran Univ Med J (TUMJ) 2013 November;71(8):493-501

http://tumj.tums.ac.ir

AT sles 53 el s gl Sl Sl ey s 5a3 DNA L
Sl et J,=S DNA s sl A3 S 6 -3 PCR il 51 5
03wl ATCC 27853 (o/j st g o/ poli 3093 o 5,105 sl (55 gom
SLaDNA 51 G a5l Bs8 Jhss CudS Sl Oluabol | slaie 4002
So ST IS s s See 28 o3Il 4 el ) s
VAT e dpb LUV olfs oS w5 555855800 Ao
A 033 Cpmesd e i ) sba DNA Sl

5 Sasl zalS 5, Liea s ©X0A 0 gl ,—PCR Sl
1238 bl PCR GUI 3 ol e plas 318 il 51 (5,8 sbr

s S \Y/O (g5l byl 20y S YO LPCR > 56
s> 4S PCR Master Mix (Cinna Gen Inc., Tehran, Iran)

Sty s sl . mgCl2,d NTP, Tag polymerase, PCR Buffer

DNA )5 S0 VO wies 51 sl o #/) 5 8XOA i ool
sl 53 5 (Ve e 0 ) MOCI2 25 Sen +/0 5 0 2l i
Il 5 olaus 53 bglsa ol o plonil o5 g3 O 2l e VoY
(Thermal Cycler, Mastercycler, Eppendorf AG, L .
sl Sd il al Ly <3 S 5,3 Hamburg, Germany)
L K YO aalsl 3 5 aids 55 e 4440 c (Denaturation)
U oy Il aids S e 4480 C L sl [ Sniuils sl
aalsl 53 5 a B Sde 4 OF c sbes 3 (Annealing) Gus o
oo Sl s 5 ks S e VY C glas 3 0AE b
T s d a o VY c sles s (Extension Fine) lg aelsl
b 3 plonil ads
bydse )5 S YO L PCR 0prL 05 sl — PCR sty
i sl 310/ 3 PCR Master Mix =]y Se VV/0 (g5l
50t ) Sal DNA 25 Seo VO ¢ iewr ST asl s /) 5 0pIL
03,5 Lol b culg 53 5 (Ve ke 00) MQCI2 25 Soo +/0
Il 5 ol&aws 53 bglsn ol i plonil o5 03 O 2l y o VoY
440 °C Denaturation Ly <s S 15 (Thermal Cycler) Il
53 sl (S als aal b IS YO wslsl s 5 adds 53 S
Yo a4 OF c b 3 Annealing aiss & ode 4 40 c
5 aisy SO Ol 40 VY c sles )3 (Extension) oas s sb 5 45
T Dl VY C sl 3 ol (sl fesb il e Sl
238 el i


https://tumj.tums.ac.ir/article-1-5605-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-03-23 ]

OLlSan 5 plins i dans Yas

d.j:ﬁwl,: osliznl 5 g0 Y s am,:;;e‘_;u,qlﬁgwl,;.,; CL‘J‘-{*.J‘:-'T sl ngcJ‘,:lS‘,S UHJ: N Jgd

ol 055wl le Annealing sbes Lyl I 05 S g0 ERTY
AT e EAGATASMACOCTOTACTOON  USmA b
sn v e [SSACMGSCTTOAOTOCTASE:  en litial s
AT e wT DAGeMTSTOMTIERSer o Uit e
SAVAYAFAA OY+bp s.°c F:5-TTCCCTCGCAGAGAAAACATC-3 algb Lo T olisess g

R:5-CCTGGTTGATCAGGTCGATCT-3

number: NC_006273 and NC_006623, respectively sas b sl josl 3 Comad g0 9 nilKw 1Y J g

055l b ol o510 by Js List ol pwliznss g Sdo 003
YO A Sense ACATCAAGGTGTTCATCC EOXA
Anti-sense GACGAAGAAGGTGGCATC
VA
V40 YY Sense TGCGATCACCACCTTCTACTTC oprL
Anti-sense CGCTGACCGCTGCCTTTC
VA
V00 YY Sense ACGAAGTGGTGGCGAGTTC algD
Anti-sense TGGTGTGCGGCATGAAGC
YA

el St b 4y e a5l ol sen DNA S > g
505,S dias 1 5o S elKis s opl 5 5 ki s L
A B A 5y 0 5

S o oL 3 g Sl oS 0l eslizal 3L eSS0
CS o S a8 i s O 5l K 5 S K 53 et g
S 0Ll Sl deny 5 O S K55 oJ5 ol B L e
ol B 515 5 63,8 (hsals 1) 5558 580 olas dadi pod
Gel Documentation System oKws 31 esleol Ly 5 Ui @u-
ab gy, J5 51UV 4,0 5 (Bio-Tech Co., Ltd., Shanghai, China)
A WSe b A sdalis

Sl gl pnd (6l PCR 2iSs ol pouns
e J S Olgean S Lo 5l e £l 5anl DNA IPCR
! At DNA laslisul s o5dle cote J 28 (sl 5 i oslizal
SIPCR Sy 55 Lt jo ol el g 03 g 5 05kl a4 oA
7S RNA ol e Jhsiin 05 polasl il e S
A oslazwl

Safe stain (Cinna Gen Inc., Tehran, S 4 5 L3 S 5, 55 I
e DNA Slakas 5,8 J5 s s ol S35, Iran)
Lo 3 S e S U5 0503 5 g e e S0 Sl 31kl
o=l 02 a5 g 4 S S 5 DNA o3Il sl el 5550 J5
A3 alS 4 by PCR Y sames 55585 5501 6l oo 2
235y JolS 04 o 5l ey e s 3 S g 1) 58T U5
Lty 0 C st s O sles 4 585 &l absi
55 1y Jls ol 5s . @ilsl OF « Syber safe z) s e S
5By o edd ol 13 0T 3 Glils 5 18 oS ol slac B
RESENELI R OF 31 eyl e 6l (J S otdazes 5l dn
SALIX L 505 X clle LTBE 3L Oles b 5,585 281 SSU
SB35 5 1y eddazas J5 5 A (W exlizad U ags 6l 5 oS
sl J5 050 8 (S 58 glaSals Sldd esls 13 5,585 5
Sale sl 53 i 03l POR N e oy (1 cod
LPCR Jydows 51 s Slo ey sy glaSalr 3 5 SOl L

A edd bgle BLet IS L 2y Sl S L oS

O+ 1 L P A oylais V) 0y I PV SUT o5 had Ky gl olitilsy o 555 0dCils aloeo


https://tumj.tums.ac.ir/article-1-5605-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-03-23 ]

fav Lo 58T ool o gt s s oyt (s e lemidf sl s g o oo

Cow

3

25 aS el cb s 550 S L s T el g s e
slacsie |alye o=l ) N Olmean o gladas
o3ls yolaztl syt a1y eisie cpl 51/ Blas Sl sles
e Ol 558 (Lo, 86 55 e sdle O sdes e oS
(Multi drugs 5,15 -p iz 4 Cuslio s bl 55 4wl 3T 5 o
3 (,M_:;K)\ J=S Sy ol V.,\_.':b_d_» b, . resistance)
OT@.J‘U.JU'L—"‘;“Q—’/MJ:-" Lo 5 IS Sl ) a0k slas
Y s sl Sy M Olsle 53 (5 ,5L O 033 4lS
n.,\_.:l;i:.&‘.a_‘;_guisj_m L;\.A.L]LL} &Aﬁ‘w))ﬂl{)\ﬁ\
. [ Z 3 .o .
538 T30 S o e s o sy Sl Sl sie 4 e
.:)l: L5‘°}—’J )Lw._: \:»:J_JJCF Q\)L».:: BE r.m_:.:g)‘ 518 .-
CF sl 53l s Coisde g Jsle p Sl st o 4 palise s son
2341 05554 nl b Ol ol TA® 31 5 $sk 0553 B 5 AL 0
3150 L aglie 3 PA L o o541 5 CF w Yt OS558 5 g oo
Y - T
.mwﬁj(’sdbééﬁjj\ﬁﬁ

bl 4 ol (g3lalior 5 S L baalSilasT el s

B 4.;.‘}\ u_,_,w\ﬁ)isw)j);c,_.:sg} ;A)_»Zdaéj_?sb u:"

Laadl

-

Spai Vo s 2l a5 100 iS a3 andlae 1l o
B S s Cewle s 3l s fs T ulisa s s
5 5 Geid ol 3 edd b sla sl 5l eslinad LPCR iy,
31kl Ol yreany i amgS b OVl 3 sl Lime gla el
PCR i b 5 oo Ol 5 S oo ol s alie 00
(F 5 Y Gladsd) ddes sl
23 G ol 3 el ol b la el S LS L
S JalS il A5 e 5 POR il jite S L (sladi yoi
Sla a5 VLEs 53 ol e sl el 5l eslizel LPCR
ol 03,50 Ladl anslio 5 aallas opl )3 ok > b olas
b sl sl Sleslicul L PCR Cobom (0 ) ol
algD O3 gl,— 5 7V oprl 05 (gl = LAV/Y eX0A O (gl s el
53 e ime gl el eslical L PCR il 54 /AN/F
algD O3 sl s 7Vroprl O gl s JAV/D eX0A O gl p Y¥lie
3l s e IS Glad s 00,8 Bl g L ALY
S 53 TRNA 1_s Cbliz Jlw 585 sla jasl 5,5 LS

S /v 3 lse aes ;3 PCR lacs

e SIS o b it i g gad 53 0k (b (5la eyl 5 e3litel 4 PCR gl ¥ J g

16SIRNA (51 PCR gl (algD) PCR gl

(*\Ybp)
+ + +
+ - +
+ + +
+ + +
+ + +
+ + +
+ + +
+ + +
+ + +

(OpIL) PCR gl

(ex0A) PCR 7l ISl sl Gge g g
+ + AR =5 Pl
- + \ bl
i i v Ll
+ + Y Sl s C*L‘
+ + K A..-.J
+ + \ ey
- + ) ay Sl 5
+ + ) b s g @L‘
+ + 'Y 4, Oled 5

Tehran Univ Med J (TUMJ) 2013 November;71(8):493-501

http://tumj.tums.ac.ir


https://tumj.tums.ac.ir/article-1-5605-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-03-23 ]

OllSas 5 plims dns tane FaA

@QS«#Q;MW&MQ".‘JJ: ;NLZAJ; amﬁbduﬂblﬂ a;U:.«‘L:PCR @li-a 3 Jj-\>

16SrRNA sl s PCR c_l:.z (algD) PCR c_l:.z (opIL) PCR @L-;

(*\Ybp) (oY+bp) (0+fbp)
+ + _
+ _ +
+ _ +
+ _ +
+ + +
+ + +
+ — —
+ — —
+ + +
+ +

(eX0A) PCR s S mls 3lda £ 903 6 g5
(va5bp)
+ + 0 055 Pl
+ + YA Pl
+ + 0 Lis
- + Al Lls
+ ¥ - CSF
+ + - CSF
+ + \ ey
+ + 0 4y olbed 5
- + ) ay Olbed
+ + Vo |

ugiwm}w&n w‘J:a.\.ﬁfbb‘;ﬁL«:;&“_;uﬁ‘ﬁ}Qme: am).i:;ﬁ‘_;uﬂu,'lnu:.ﬂ!lfPCRJ;,iS‘}»lS@w 0 Jj.,\>

o%ﬂﬁ'ﬁ’ n,;.’&.a,a.!‘ﬁ o,.’i.l'.ﬂ}oajz i‘}b}“.b:', i‘}bjujﬁ, cd:u‘_?-bbju”'ﬁ’ 16SrRNA e-ES @b.l
Yk s oYk s Yk s o ok (ex0A)
(algbD) (oprL) (exoA) (algbD) (oprL)
YA £ ov 2 v SA v v e Lk god 3l

. . . TS R e
Je S e ol s ol Bl 0ol LS G SesS
L.))_}-j 4."....4\‘5 C,J.a‘u.)n}.g 4"'.',]"}' ‘;::})ASA}.ZJA oslazwl ELISA
Cde mld oy )ls (6,508 Gealanal 35150 Ol ul 5o oS
o3l gl adas 3l o SL J.lLNLCbLE.:.A slaisly Js 4 O3

T asb e O e s 5l anly S )
3yl G e S A G B 95 GIPCR iy 5l esland
PCR w81 U 033 50S (gl Osls OLES 3 &Sl e
©3dnte (ol Olalllan ooy Sl eSS 51 SaelLlS L
L5 o355 ;3B PCR 5,150 ST 53 a8 sl osls OLES Ll Jla o s
o=l 52 aS S 53 cdeads QL (6 8L O gl 50 5IST (gl s
J_fSl)J G| aJﬁJ&»Cﬁngl)a— Qw\ﬁ}ls 6"":‘.")5 Q])Lg.:_.'
ool 38 e CuiS el 55818 31 s 0o V2 L lga Laslge

& 0315 0L s Vol e 33 e St Ol
35 aST a3 gla Sox s 51CU L3 (6 2 Olsle 53 6 SL
GSL plalsobe) 0s SV 5 b colean Klodd oy SL 5L
Lot 5 i S O35 1 0l pesdle Al s SOl
e 50 e s (il b B s Ol e olien s
oA Gl a8 G 81 Gl g sz akex sl o S oL
CoiS Ol 5 d0 s Sl Lol bl S Gladame b
e 055 ml b csste g el Obbe Gl 36 ke
2 aS el ol s IS il e 551 S s CF w0 0L
Dy § 8L di S ol (S S s Olen slaess e
ot s olisass g 3laldr (5l sdms 2S4S AL a3l
S S L gl ol i 3 el oo dsbas 555 23 B

. 4 pi B . - - &
R S e IS ol i Ol e GBS 5 e B

O+ 1 L P A oylais V) 0y I PV SUT o5 had Ky gl olitilsy o 555 0dCils aloeo


https://tumj.tums.ac.ir/article-1-5605-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-03-23 ]

a4 Lo 58T ool o gt s s oyt (s e lemidf sl s g o oo

Sslaiss gbo e O plple s Ol e sl Jo3 cal 53 )
PCRQ sladj,s nLw b sReal time PCR i sdoey 5 4038 5
IR

asdlas 55 35,5 T alis Olallas 51 olxs G SPE
prL 03 PCR Q s, 55 45 ol ol osls oLiS Billard-Pomares
5035 YU Sl Sy sl o ol sk 03 s LS5 sl
S Sl mbie (L Ol 351 28 555 D0l 0L s
L emslie 3 4 ol ol esls 0L Logan aalllas 55 sl
YL Sl 5 i8S (:KLA 555 0sls Ola 3 PCR ks
Clyw 5 bl ekl 6 S84 b ardlas pul ys ol Slsy 5
SLnsiza 5 035 Yo S L alin 53 POR o 35150 305 IS
Sl 0dd C e PCR Gl s Sde DA (6w 3l day 28 e
O gl 3 5IS <aL__<;,a 555 0313 Olis ;3PCR 4S das e OLLS &S
Ml Sl O S s el 5SS 4 S

OLis 5 PCR Ol se Comd AN Lo 5 o ol ooy 1 S5 53
25 el Aed pLasl OF Oblags 53 S slad sad 3 PA 013
A5l O 058 51 g PA ol 555 031 0L () el Cewsay
PA JLisl 5,8 i 53 Ly (Y 350 &S 5l i 5Lt PCR L
o=l G e S 0T SICF Ohlew o 53 S &g
PCR S, (5,858 L 1 i e e ot S L Lo il
"5 gad ol 1 LS sl Ol e eolians|

i by e ol oSBT e anllas ool o3 i
550 PA O3l OLis (gl s oslizal 550 olatl 03 Sis
2 AS s e 0L pgazme )3 S B S 15 duates 5 b5
Sl S5 5l b axdlas 3 eslinal 5 50 algD, OprL, eX0A O3 4w
Lo 3 do (S slloalgD, oprl ok sa 503y Jls, 5 » 2L
L3 gas oy 0PI 05 (Shs lie Sle Y00 Jlo b il e
sali e PA o slas S L ablize sl Lol 5l oSz 3
e e s IV 0prL O Gl Lo acalllae 3 i
a5 Sl 5 SIS mh 534S Aas e OLEI L (sl e
Ll 0l sl PA Ll (61 oa L algD, oprl, exoA O3
4 PCR Cote gl sdd b (sla el (5,:5005% b ol s
sel P4 3 Ve FA jralgD s oprl @XoA slad ¢l s oS

5 Calom LIS TANS 57N JAV/Y (45 el o

Tehran Univ Med J (TUMJ) 2013 November;71(8):493-501

http://tumj.tums.ac.ir

4S Cul 3LBPCR g, aS ol jaseln dam 53 (onl ol
5 aiad OLES St S 1 s et | (8L adsl O sl S
Sl (gl B35 Ololony 53 w1 O ol 551 51 L ABT
e ODbe &S (b 4 a8 g RS N N S
iy e 035 ITPA 038 S L 0Lt jes Jgb uli e )3 CF &,
S s 5 CF Ol (s 5o IS Jlil s )
PCR L Lgs 5 0355 pgOlSl oS algiy o Jite (sla IS

T sl ol
bl b, Sl e b ladised S 2l o
DNA Lositems da St sty (slagsts 5l lpwr by CF Oblay
olastl la el (6w 33 LS8 L ans A il
5 Sl OV 55 0ld Jime g aallae ol 3ok 1 b
534S Hsbolen.cs S 515 Ll a5 PCR LSty S5
Olsmee e Jlolye OLs 53 sl ok S3PCR iy, (g5luaig
2l 5 Sl gLas MECI2 5l ey o 5T 5lis «3a DNA
2 bt POR (23815 (s 53 b sl (Shes ise oy 556
b e s ol s el p TS e s

Cpwlbo 31054 S0l |6 e dsl> CLJ Ll ol
) ool aalllae ol alamSle b il e Sl 55 VL
SLLS PCR [2S1s S35 5 Copwlom 13 gme Sl [l 530 3 el
2PCR Gl i o3V a5 ;505 e a5 s S e
b 13 b AL e CF (g4, sladised ;3 PA apiis
ool o S e e O (g1 VL el VUS55 LPCR
&= BERESSE gole Slaelio L o)l AL aallas
53 e 0ls OLE 53 0 b (sls el VL ol
Slamslis b Il s 53 5 Sl pasiia JolS ) b Lasi g
ek b gla el b oss cd YL Shs aS das e OLIS

ROW PRI P I S
Sla el sl >lb LS aas o olis Ls anlas
PCR 23, LalgD, oprL, ex0A slay} Osls OLis ¢l ol
Obboz 51 o 4 Lol (sladd yas 5 eits | sboas 0155 o0 Jsone
i Lol Ol a1 oS s 355 O sl 5518 CF
St AL Ol b 5 Lo S s Sl g0l 53 S 2

sl Ol oo o il o CF Olsley )3 &gl 508 (gle


https://tumj.tums.ac.ir/article-1-5605-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-03-23 ]

Najafimosleh M. et al. 8-

(—_Jaj.a): "L;'.:M_g slaaises 5o /‘)‘}.‘Jjjj//ruﬂbﬂj)fﬂ & Osls
Colam L aS u il o VYY U8 574N Jl 5 i)l bis )8

el 4 S el S (S5 0 5ke L0

References

1. Macdonald D, Cuthbertson L, Doherty C, Campana S, Ravenni
N, Taccetti G, et al. Early Pseudomonas aeruginosa infection in
individuals with cystic fibrosis: is susceptibility testing justified?
J Antimicrob Chemother 2010;65(11):2373-5.

2. De Vos D, Lim A Jr, Pirnay JP, Struelens M, Vandenvelde C,
Duinslaeger L, et al. Direct detection and identification of Pseu-
domonas aeruginosa in clinical samples such as skin biopsy
specimens and expectorations by multiplex PCR based on two
outer membrane lipoprotein genes, oprl and oprL. J Clin Micro-
biol 1997;35(6):1295-9.

3. Tran NK, Greenhalgh DG, Palmieri TL, Kost GJ. Multiplex
PCR pathogen detection in two severely burned patients with
suspected septicemia. J Burn Care Res 2011;32(6):e172-7.

4. Feizabadi MM, Majnooni A, Nomanpour B, Fatolahzadeh B,
Raji N, Delfani S, et al. Direct detection of Pseudomonas
aeruginosa from patients with healthcare associated pneumonia
by real time PCR. Infect Genet Evol 2010;10(8):1247-51.

5. Kidd TJ, Ramsay KA, Hu H, Bye PT, Elkins MR, Grimwood K,
et al. Low rates of Pseudomonas aeruginosa misidentification in
isolates from cystic fibrosis patients. J Clin Microbiol
2009;47(5):1503-9.

6. Deschaght P, De Baere T, Van Simaey L, Van Daele S, De
Baets F, De Vos D, et al. Comparison of the sensitivity of cul-
ture, PCR and quantitative real-time PCR for the detection of
Pseudomonas aeruginosa in sputum of cystic fibrosis patients.
BMC Microbiol 2009;9:244.

7. Kappler M, Kraxner A, Reinhardt D, Ganster B, Griese M, Lang
T. Diagnostic and prognostic value of serum antibodies against
Pseudomonas  aeruginosa in  cystic  fibrosis.  Thorax
2006;61(8):684-8

8. da Silva Filho LV, Tateno AF, Martins KM, Azzuz Chernishev
AC, Garcia Dde O, Haug M, et al. The combination of PCR and
serology increases the diagnosis of Pseudomonas aeruginosa
colonization/infection in cystic fibrosis. Pediatr Pulmonol
2007;42(10):938-44.

9. McCulloch E, Lucas C, Ramage G, Williams C. Improved early
diagnosis of Pseudomonas aeruginosa by real-time PCR to pre-
vent chronic colonisation in a paediatric cystic fibrosis popula-
tion. J Cyst Fibros 2011;10(1):21-4.

10. Williams HL, Turnbull L, Thomas SJ, Murphy A, Stinear T,
Armstrong DS, et al. A diagnostic PCR assay for the detection of
an Australian epidemic strain of Pseudomonas aeruginosa. Ann
Clin Microbiol Antimicrob 2010;9:18.

.}ﬁM)}MJ':.;Q‘;}iJJ

Olse coms aabolly 51 isy Jolb dlis ol (s iKule

Ol 6l IS5 5 (S350 S seid Sla ig) anglis”

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

da Silva Filho LV, Levi JE, Oda Bento CN, da Silva Ramos SR,
Rozov T. PCR identification of Pseudomonas aeruginosa and direct
detection in clinical samples from cystic fibrosis patients. J Med Mi-
crobiol 1999;48(4):357-61.

Xu J, Moore JE, Murphy PG, Millar BC, Elborn JS. Early detection
of Pseudomonas aeruginosa: comparison of conventional versus mo-
lecular (PCR) detection directly from adult patients with cystic fibro-
sis (CF). Ann Clin Microbiol Antimicrob 2004;3:21.

Saiman L, Siegel J. Infection control in cystic fibrosis. Clin Micro-
biol Rev 2004;17(1):57-71.

Deschaght P, Schelstraete P, Lopes dos Santos Santiago G, Van
Simaey L, Haerynck F, Van Daele S, et al. Comparison of culture
and gPCR for the detection of Pseudomonas aeruginosa in not
chronically infected cystic fibrosis patients. BMC Microbiol
2010;10:245.

da Silva Filho LV, Tateno AF, Martins KM, Azzuz Chernishev AC,
Garcia Dde O, Haug M, et al. The combination of PCR and serology
increases the diagnosis of Pseudomonas aeruginosa coloniza-
tion/infection in cystic fibrosis. Pediatr Pulmonol 2007;42(10):938-
44,

Hayes D Jr, Farrell PM, Li Z, West SE. Pseudomonas aeruginosa
serological analysis in young children with cystic fibrosis diagnosed
through newborn screening. Pediatr Pulmonol 2010;45(1):55-61.
Billard-Pomares T, Herwegh S, Wizla-Derambure N, Turck D,
Courcol R, Husson MO. Application of quantitative PCR to the di-
agnosis and monitoring of Pseudomonas aeruginosa colonization in
5-18-year-old cystic fibrosis patients. J Med Microbiol 2011;60(Pt
2):157-61.

Logan C, Habington A, Lennon G, Cronin F, O'Sullivan N. Evalua-
tion of the efficacy of real-time polymerase chain reaction for the
routine early detection of Pseudomonas aeruginosa in cystic fibrosis
sputum and throat swab specimens. Diagn Microbiol Infect Dis
2010;68(4):358-65.

Deschaght P, Van Daele S, De Baets F, Vaneechoutte M. PCR and
the detection of Pseudomonas aeruginosa in respiratory samples of
CF patients. A literature review. J Cyst Fibros 2011;10(5):293-7.
Anuj SN, Whiley DM, Kidd TJ, Ramsay KA, Bell SC, Syrmis MW,
et al. Rapid single-nucleotide polymorphism-based identification of
clonal Pseudomonas aeruginosa isolates from patients with cystic fi-
brosis by the use of real-time PCR and high-resolution melting curve
analysis. Clin Microbiol Infect 2011;17(9):1403-8.

O+ 1 L P A oylais V) 0y I PV SUT o5 had Ky gl olitilsy o 555 0dCils aloeo


https://tumj.tums.ac.ir/article-1-5605-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-03-23 ]

monthly

I ( ) ] \/ I | Tehran University Medical Journal, November 2013; Vol. 71, No. 8: 493-501 Original Article

Designing of the specific DNA primers for detection of the exoA, oprL
and algD pathogenicity genes for rapid diagnosis of Pseudomonas

Mohammad Najafimosleh
Ph.D.Y

Sedighe Rashno taie M.Sc.?
Ehsanollah Ghaznavi rad Ph.D.?
Hamid Abtahi Ph.D.2
Gholamreza Taleie Ph.D.2

1- Department of Microbiology,
Faculty of Medicine, Hamadan
University of Medical Sciences,
Hamadan, Iran.

2- Department of Medical
Microbiology and Immunology,
Faculty of Medicine, Arak,
University of Medical Sciences,
Arak Iran.

3- Department of Medical
Microbiology and Immunology,
Faculty of Medicine, Khorram Abad
University of Medical Sciences,
Khorram Abad, Iran.

*

Corresponding author: Department of
Microbiology, School of Medicine,
Hamedan University of Medical
Sciences, Mahdiea St., Hamedan, Iran.,
Postal Code:6517838736
Tel: +98- 811- 8380462
E-mail: n_mosleh@yahoo.com

aeruginosa
Abstract Received: April 06, 2013  Accepted: July 07, 2013

Background: The aim of this study was compared the efficacy of the designed primers
and already published primers for detection of the exoA, oprL and algD genes by PCR
assay for finding a rapid, accurate and highly sensitive and specific procedure to detect
the Pseudomonas aeruginosa in the serious and fatal infections such as cystic fibrosis
disease, burned individual.

Methods: A total of 150 clinical specimens were inoculated in to routine and selective
culture media for Pseudomonas aeruginosa isolation. Specific primers were designed by
bioinformatics analysis for detection of the virulence genes exoA, oprL and algD. The
available sequences of these three genes were obtained from NCBI and multiple align-
ments were performed to find the conserved sequences of each gene for primer design-
ing. Both multiple alignment and primer designing steps were carried out by AllelelD
software, version 7.0.

Results: Microbiological culture methods were showed that 70 Pseudomonas aerugi-
nosa strains isolated from the 150 clinical specimens. PCR assay performed by using
the designed primers shown 68, 70 and 69 positive results from 70 direct specimens for
exoA, oprL and algD respectively that shown 97.2%, 100% and 98.6% sensitivity for
above genes. PCR assay performed by using the already published primers shown 57,
49 and 28 positive results for above genes respectively that shown 81.5%, 70% and
40% sensitivity.

Conclusion: The present study shows that by using the high specific primers for detec-
tion of the mentioned genes of the Pseudomonas aeruginosa. The conventional PCR
assay detected the early colonization of the organism in Cystic Fibrosis patients with
more sensitivity and specificity before several mounts to obtain positive culture. Indeed
PCR assay with high specific primers has more sensitivity and specificity as a rapid and
accurate diagnosis of the organism in other deadly infections by using the direct clinical
specimens.

Keywords: cystic firosis, genes, polymerase chain reaction, pseudomonas aeruginosa.
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