&:A‘gjgwlﬁdmw‘hﬁmjuw@

Qlﬁl L.:m C,..’&L.\.e u»..l& u,a.a-.ﬂ
FoF Y0 Slowis AT 0l el osled oy 0559

16SIDNA 4>l olas| Cilisw b sl 3 Comla anslin
) Ll 3 Wed 8L slaa S sluls s

"l S Sl el I w15
nikaeen@hlth.mui.ac.ir Jass Silig o5 8 «2dlig 0 aSEls Olghol (S5 0 5ke S gl 1 stms sk 58

WAV i L A VR VALZERSH I

e A~

-

Ol 51 (575 ol (U558 3 gy loliST g el ol 3 g ol ilin 3 45 iz i 08 (Sl STy oSl gy 3 ik g ine

LJJ@Ln;Jd‘)JAJ{m.AQ}LfJJ-"(LL’JLALJ 1-,_'/“.) ‘_}"“’JJ‘—“'“"'( ,...u_/d‘..[_;)...vh}_.mj‘..; iﬁl_.ujxﬁd..ljpnﬁ_l...l'r}..l&;ﬂ -ﬂ.ﬁ.?):.'{/lh,‘/{&u

J' ‘_:,J[aj.;ujH“'(bp@ﬁoj}ff‘@bdftﬁ{@,ujjiu-}»u.ryj.é? llo Code o_,,._;f_, L_...._.-rf......’--t{a.’- J[ ,.‘j ) ‘Lﬁd.f.}j.bu

3 _)u;q:'}i e lols JJPCR =23 JJ._UL(‘__’_;{_;J:J."JJE,‘.‘ o ol axlhbo ,:J,_‘_f__’_a ol eslizad 5 po DL;.,:.} ‘_.;j:_fb‘_ﬁi..;!..; ;F(PCR)

S plouil Cslite pasly Cadr wn b o (sladipes

.'ﬂerﬁ'jC.héj 3 s 0 3550 Nested PCR s, il eslicad U S0 g ¢f 5 pdm g ...JJ’ Cpod Pooadlle ol j3 gy g,
Mg plolid Cer(LEG448-JRP) s (LEG225- LEG858) « (LEG448-LEG858) [ols Ciliea ol Culr dw jloslizal b s,

3,8 !

L 45&’_:‘/‘).;‘/ Leld aals ,.,2:.'-’;.:_." }{J}f}}@d)\}!{LEG‘;"Jg‘mpﬂLg ‘_'....é?—‘)l'l aaldzf s_'-l‘/‘}\&‘/d Lﬁi{)&d ALY f.::.o ,.llr ] Lht...il‘.l

Sy < 03 )7 Loiyas 7 ¥ LEGH48-LEGES8 oy, iz I sslizul by sisas 70+ LEG225- LEG8S8 susl, il oslizu

NINN-N Tty

;JJ@J@QJJMQJJ;-J‘-@-M Jabbyﬂh,hmjfm‘_’_;f 'hm}wb’_‘i“)ﬂda"‘uiﬁ.}ﬁb— aellbo I’ULJI;—H_.L, {_;,.fm

J‘._ﬁ’lrJL(J“ I,,.{_A ‘_JI[J:'I = ;u‘_,..wll..'.a L)"La)*:'f);’ ._JBLDJ[;DNA CLM!\_"AP WL.J 'u";'-‘,J ub‘r_.‘_;fu,:rfj_rl.; ,Jj.‘! PRI ,u...ﬂ.:.?\—_.u NestedPCR

hiies 2l S, Gl

Mg plolis «oof PCR : sals 51555

w})‘u_imj()l.& K.M.»‘Jgdy ‘J“G"}L;)L“"‘J"“)‘g""’b‘_;’f .]a.\mw‘.)..@_».)..w) wb)kg_\
Olepal Sas ke e oK1 (il e dSiila Liils cdases iy (gl S Y



S5 eslitad 5550 M g3 65U sl g 165 IRNA
Sl gla i sla 55, 3l S PCR .-Vl as
S o G CES iy Slagssde 5345 Ao b &S
Nans 656 sly s pasid gbaws o Sl
sl Sl PCR e Js3se slasdll sl S
L3l Cote mld & Shse 03 5 o3 ool 5 o
PCR i eslinal b A5 ok 5,058 CoiS oy Sl eslinad
G5 5 i (el i S jasis Uls L«

(0)33,5 o e
4 ot PCR SO 5L o s ldlas s
LSS ol Jos Sl izmen 5 O09) Lo 255 Koo
S $ 8L oS glachle plulid 4 506 Syl 4 a8
el 0 sdaline (iS Jhgs ahex 31 Ko e s, 4
S5 Sl LPCR 2y oS 55, b aalis s
sWellinghausen ladlas .Cosloslo e o b
o e slad g SITAAVAS sIs OLAS (Yo o)) O, es
ol o3ls Laseii Mp sl 4 o3 JIPCR 2y, 3 b 5l el
WS Ve /) 53 i g3 andllae ppen o o5 b= 5
50 (Y00 A) 0L s Edagawacladlas 55 .(VY)s g ok
S s dag wsed ¥y 3y ] sl Y
oo b S b 3 B el eskil Mpd kel
oo 4l OVILs 5 3 @ a3l 4505 Y¥ (S PCR
S S o) 5 plalassdee Slag a5 4 5 PCR
s sy Joaml 4 Olg e ussdome ol dlaxr
oolal ases slad sl w53 PCR STy o yls5L
e Sl el o0l S pl a5 L (V051D 5
g lbsedd HLLPCR Gy, e Nns) v, g
3 e Sadgai s n 0o eIl Jelse 25 4
33,08 Lo Glaaised 53 Wi Slss Cr
O3 8 Lasie 5 il Sls PCR wl ol
2 PCR 555,008 oLsolpskie 4 jol aalllas ol oL
aw loslizal b ol glawises 53 MWy glaa 5 Ll

A3 S S b olaH el i

Y45

..... Al obaid] Bt b poul p Comwliws din s

PRV

o e 3 a8 dmes e o S Sla SL MR
Lo S opl loiST s aprs 5 sb 4 0Ll il 5 o
slse 0SUS PH 5 ol s b glacsls W LUy
St 53 3 ge O S5 ils 1) 058 5 s
MLl sds gilulas sus S L;u@{jﬁ:;_j s 5e
303 islen Ol sl 68U cpl a8 Sl an
g 03 LW ng) Ll S slacisie 4 e Ll s
Fad Solen (N dole el 1) (SlS Jis (ol
63 5 el D8 (S 3 b Lk olen S S
o o g 32 4 353 Solen 28 S Sl S
5 Snd Soler ol bale Wb sa gy Wy ol 5V T
S5 o s 4 VAV Jl s L sl Sl
Jale el 51 S Uil s 2018 Sl 5o sl
Sl St S el 4l ol Jnl Lol
OS] i oKz 55 (6,80 Jol O 555 )3 Glicaal
(Y-¥)s 55 0 Sola e 50 01>
o 4 e ol romas 5 sline o3 Sl Sl S
Ol (2l e s 2 0 S Shlen 3 5 el
(O-F)usie g5 ) Slr g 5,50 codd inidS
wWp i 8L bl 53 (s, oy s s SLels
CiS Sy Jalse s by ySU ol S s s s dal g e sled
S tulas oo bl Dt ol 0158 55 5 0350 sy |
J{Ggﬁsﬁm)w‘;&ﬁuwl@l?ﬂéwlw
L s (Viable but non-culturable: VBNC) ails cis
S o Ol 51K GlanaslSyl B p sy Sl s
AL eSS chle bl 4 oS pl Ko e JSia 05
Sl el ol syls Jlasl asme sladisad 3
Wi S Fp pimer L el s o SL LS,
V-ALLS & 536 o gvae Gla Lo 55 i s
G ol Blatas st s iS5 ol Sl
wSS ol 8 B s b5 B el war s Lol
SYsb Ol e b s 3 Ws 3 glulir Cgr &S
Sy abiy iy el wawl 5LV d J3las)
5SS IRNA ¢ 3 Lisy 25 5l eslaeal L PCR desr

9 oAl
119 1 ol /p,le2 0l /@iy 0595

Ul bazo Culilsgs yole (o0l (SHasg ju sole dolilad



OlSed 9 (1 S jliee

promega ,Wizard® Genomic -5 L DNA gl A
DNA Purification Kit, Madison, USA (Promega
ol 53 S 23 S bl elile ST Jedll s b
oo L Wg s 8L sl Sy sl Cows 4 DNA
28 S 15 eslial 5, 50 PCR

PCR sy,

s 4 sl s e 55 e £ges DNA sl 51y
DNA i oo oo 5 o lplasl Jalgs 2y b))l
03 3l s Mg 680 boy camlam I3l 6l 5
Gl el 3 6Se e b das SL 168 TRNA  ayes
O dsd) ci 8 13 iS5, 40 VEYAR| 5 Eubac27F
(3 Al e 53 4l 2SS DNA G aslizul L day s e
I b el cds 4wl eslinal L Nested PCR s
sl Wssh (6 ,8L pasild S ) dodr o el S5
(VY )es S

PCR J o YO UL 5l el o 55 8 ;3 DNA 35 g
A /Y uM o clle L dNTP 1Xiclkle b 3L sl
Taq DNA 215 1/0 ¢ /YUM CBLE L b ol 51 ol
SLS 5 s eslixed S DNA o pL spolymerase

L by 9 3ls
Lt goi (5lw o3lal 5 (6,15 245 503

Wi 257y oon S w5 7roaadlae ol s
el sl &S ol S5 ap p3Y 8 S 13 el 5
dal Gy 4 50 YA Plu n=28Y %)y 4 4z 5 L
A i s sl lay sl 4 ey b
L gai 3,8 Sl (i @i ped el (S e ke
il glacand o5 Ol 5 siS St Glag O
ML (o)l paigel g L3S Sosleer bl V)
Skl Ll 53 bl Gl 5o e a5l Ol O
Rl 4 ¥ °C,5 ol it s B U 5 45 S il
Slo sheslial b Opnl 2l Joe Il 55 0 5 Jie
o a3l B Al 3 ol s g 555 /Y
ol ol S5 sd s (PBS) wlas 3L S L
Sl Al plam 51 ealital b Sl 5l Jas s 5
53 01 5l 235 o plnil Lol i (3leSL g
54,8 plil Ldised su) 2 S5k Sl Jos de e
dos (Jol s 03500 Ol g Sl e Zule 53
G e ol s =l 035 3 eslizul U freez-thaw

258 Sopo DNA £l sl Cpr iy Silweslel

Wﬁﬁ wJﬁC.ga.uw_w‘ 3,90 duﬁibi B J}J’

PCR (hp]CJY}W }a_LA hﬁuu Jj Ly\}a.zlj' ‘)‘lﬁ Lﬂﬁ‘lj‘
5'-AGA-GTT-TGA-TCC-TGG-CTC-  Eubac27 F
VYYs bp sy 16S rRNA gy
1429 R1
5'-AAG-ATT-AGC-CTG-CGT-CCG-  LEG 225
#0¥ bp 16S rRNA AT 37
LEG 858
5'- AGG-GGT-TGA-TAG-GTT- LEG 448
¥rbp 16S rRNA AAGAGCo 37
LEG 858
5'- AGG-GGT-TGA-TAG-GTT- LEG 448
rrkp 16S rRNA AAG-AG-<C> -3’
LEG JRP

[
%ﬁ t__jpﬂywﬂme/mhewﬂ'/mwé

gl buzo Cubilsgs Gole ozl Glasg fu ole solilad



..... anl polain] dlisee 5 poul o Comwlins din s

Y050 Sais S it iie 4 PCR asliy ¥ Syt

oles Syl s do o p o Ol b Sy Ao 0 5l
omin w°C Pre- Denaturation (JSom V) sl b
Yos a¥°C Denaturation
\min a°C Annealing (JSew T) ps3 a5
V/ Yemin vyeC Extention
omin ANE Final Extention (JSems V) g sl e
Ymin ¥ °C

Cooling (IS V) ol o

Loading Buffer 5/.1/0 ;,8TJ; 5 -pl gl ».cd 3
J‘ ol CJL} Jj LS)CATK’J;”"@}}Q;J‘)B oalaul JJ}A
DNA =5 > edalie gl 5 Llos o p sl 515,505 S
sslizal (UV Tech, France) L. il o&avs 51 J5 g5
oy 3l edd 4 DNA 5l eslacal L Nested PCR e
LSLAJ"’L’ AMU.& B} BB J‘ J\Ju 45 C»ﬁ; rl’u‘ JJ‘J\JLLA‘
350 03 GRS 5 o il 5 A AL ekl LSS

23 8 bl T (slad yol

1000 bP
500 bp

DNA) i Uz olge o Jby K laiye
for center HPA ,FEPTU) (5,l6ksl 5 g 31 ois angs
NCTC 12821, United pneumophila.L ,infections
e 58 Ol 4 K5 Jby S (Kingdom, London
b S s Clade O

Jls s PCR sty sl st (gilueslal Jlows
Jl Y ot s edel ples wslpy Lo S
3SR Ml

el 559, Jos PCR N seamee o5 el Cgr

M

LEG 225-LEG 858 sl asl ,, (Y LEG 448- JRP sls 1ol , (1 (100bp) S50 Sluls (M
LEG448-LEG858 sl aul ,; (%

cilisea (gla el 51 oslital b Mb ga gt W3 5,05kl 45 EPCR Y guamen 3555 ,5800 1\ S5

9 yﬂ?
119 1 ol /p,le2 0l /@iy 0595

Ul bazo Culilsgs yole (o0l (SHasg ju sole dolilad



OlSed 9 (1 S jliee

M Y Y ¥ ¥

1000 bP
500 bp

> F Y M

Velefuckls (F Ve cfuckle (7 Ocfu ke (Y Css s Vefu ki) (100bp) sS4 Sluts (M
e J SV e Jas( VeTefu c L0

LEG 448-JRP a5 51 63lizal LPCR 55) Combo 1l g 555,50 qulis ¥ IS

Ladl
250 Wop ) 392y o) p S e F0 andllas cpl 5o
or 3 S s S aS jub Oles 2o S 15 bl
Ll b 5 g edalin S candllae 3y ol Glad sl
LSLA-’JLMMUJJL;A)J{)"Axg«SJ%JanLé;.AJ}L;awl
plril T Sl gd 3550 0 s 5 Gl Bl S
PCRQYWAMAMWLgLA.bL;QLy\ }i&w‘;
Mg 3) 2l oo S ol g5 4w o 5l sl
B IPe 5,35 5 PCR Jos Conlos Gaios ol ozl
C,.:,«JL.“} 'M””..v.é;-“ ‘Jjjﬁj);ﬁ‘cib‘{ }Qﬂ“);‘\scﬁﬁ
« LEG448 -JRP sls ool s 3l eslaesl L PCR g,

PCR i) ol (esd
j\agu:M\QPCRJMwL}ﬁVAJ@&:U;
U Grlae IS ol (6l 5o Z8 5 513 s 350 Ikl Sy
s S U bSO gl g 4,6 o sl
SV Tefa el 5l L e leids Jes by dd 4y
PCR 2515 s DNA 2l el Jos upr 35 4065 5,3

Al sy oL Sl g, 2

bl ool

a3kt 5JUT = <ex SPSS &bl ol 5 5l Gt ol s
gl awlis g McNemar (g bl o5l TR Y
Els (P<e/00) jislie (sl Ad eslinal s jasly ilise

LA QJ?JEAJJ J‘JJM

WoasH oty gt Sgn Alise ol poul 31 05U b Sode  gLd dised  Slgled A ya

el

5

YA

LEG448- JRP:

LEG225-LEGB5S8

LEG 44B-LEGESE

wﬁﬁ w;ﬁ;’.q’uﬂ::'uduﬁ.ﬂﬁj' uu.'.'..n‘\.gcﬁinéu AJ}QJ d'}bﬁ. Loy Z“JSJ‘:

[
%ﬁ t__jpﬂywﬂme/mhewﬂ'/mwé

gl buzo Cubilsgs Gole ozl Glasg fu ole solilad



ol S (bie (sl jaul sl o 5IPCR 281,
2 el Sl 5 esls S5 s 3550 1y bl
Sydesls et Nn S ¢ Sk plald o s

Ul slaaise 53 Wgd) slabs Cgr anllas onl
eslital 350 Cilisee aly g5 4w PCR s, 5l sslinad
S eslital Coygo 534S ol UL Aol s 238 13
Sy 55 5 b gas 1¥0 LEG448-LEG858 sla suul
s 8 sai 70+ LEG225-LEG858 sla a5 31 s3lizu
Loy LEG448— JRP sl ol 51 eslasul ooy s 5o
Gl Mg 4 o3l TV s s oS Laad gal 3l (5 2t
W

ol sa3l ol s ol ilisin 5l a3 50 53
o sl sleslanal & o 55 (5515 sme Dl McNemar
W sl eman s LEG448— JRP; LEG225-LEG858
Ls edalin LEG448— JRP, LEG448- LEGS858
Sheslid Sy 53 sl e SNl Sy (P<v/enY)
LEG448-LEG858; LEG225-LEG858  (sla ool
(P=2/Y0) 13 S5 sdalie

asie 4 S el Gla el s @ ax g Lol
ool 5o & Caes LEGA48—TRP ol oS i3 S
(LEG448-LEG858 s LEG225-LEG858) oslazu! 5 3e

o ol Gbased 3 Wad 8L Gluld 5o S Goal
D9 )Lq.\i

1500 bP 1420 bp
1200 bP —_| /
1000 bP

500 bp

..... anl polais] dlisee 5 poul o Comwlins din s

el Ol Jae ladised 5o 1) by Comles o 2l
ol o &l

U e 3l o3lind L ot Lo sad 15l sy T IS5 3
s (LEG225-LEG858) <«(LEG448-JRP) ils
ol 013 1% 58 s g (LEGA48-LEGS58)
g bdsed PCR N pmme 5,005 1 Y S50 s
3P0 w0 JSS s s b S e pes padS
Sl O eslanad b Wnd Sk cte glad yal
oo ol ol JRP 5 LEG448

&

Eou
M o 50 W a5 51 U Slagslan 5 Ol s ax 5
Ose g o bobasley f Sodlas ol a b
by Jled 4 Shaoley Suisbind pesds gl 5SS
slagias plaly il Slhosley glacises o005 53
)5 ,8 Jolss nl g 5 G ol
a3 s S Ll s el sl s, 5 Lo PCR
SVl 5 s Glaiss 4 S s 0l
o2 (V) ol ol BB o e ;j@u o3y ls, s
2 WP G SL bl sl sl el e
V)il 4 50 45 05 R0 S o5 il 3 Jame (Sl 05
il Ll 055w b ok s aalllan ol 3 ol il

e J 550 (e J =S (FPCREN yame (F5 Y 51 ¢ (100bp) JSse SLulis (M

N 3,81 J5 S35 2 LGS paes adeii Ty i s PCR Y pasms 548 o 5010F S

9 AW
119 1 ol /p,le2 0l /@iy 0595

Uzl bazo Sulilsgs yole (o0l (g ju sole dolilad



OlSed 9 (1 S jlie

500 bP
250 bp

Coia J 280 e J S (FPCREN sams (V5 ¥ 5V «(50bp) IS5 Slulbis M

/\/O}})@T Jj GJJﬁJRPJLEG4486Lh}q‘J;QWﬁ}‘ R LAAJ‘,JPCR Q\JMJ’J‘#},‘:Q‘ :OUK.Z

5 A o 5 A2 (65,L sl (sharp ness) ~ 555 5
Sl é\j 03 5 g pwbe gladil ol sdalie LL
@il Wl gl 5 el ps il gl s
4 e &S Coloslatal 5550 sl Canlis 4 by e

338w ea Il el plalid pas b ol
S by 8 4y oy, oS ol 0L i o anlllas ol S
Loy @l S G655 @ oo ool (i, DNA £l 5l
e Ladd gl plad 53 Lags SU o see Slasal 3 LPCR

A 1S

S dom

S ! L oS ol 0l sl a5l s ol
sl sl ol Sl 5 DNA £l sl g olis
L Ss3 4 e lawisal Sodl Sole w0 015
Jos o 5 Shs i awlis sl akiS s g
Sl 2 8 G PCR (sblse 51 el sy olies 5o WY
S S bl Jm8 Sl Ol O
0P Glakae 53055 4 6 SL ul Ol ol slac sie
300 |l Alolst

@ ﬂy
%ﬁ ny 1191 by /o lg2 0 los /i 093

gl bazo Cubilsgs Gole ozl Glasg fu pole soliliad

Soslinal o5 po 53 Mop e en Il e Slaks pei sl
i b bl s & Caus LEGA48-TRP o)),
AL bl 53 el plsls ol @8l 534S es 5
5 oS landllas 53 48 e 0l 1 o slakises 53 gyl
TN S A58 Gasiia 5 a8 aladl (3L 3 Yo L
o sl 5l eslanal L5 Nested PCR 5y, L aa gol
Las Jb s ks e Y3l Lk 5 LEG448-JRP
Wi jos 705 LEG225 - LEG858 sl ol 51 s3lic
(YY) Lo g 0l iyl 8 e

s 5 Ly il gl el e Coeal ol
Sk pad S e Sl Sl S o Slasad o)
or g 48 Sladllas jo s e )3 ASE s pe (e
ol g5 SSOPCR ) 5l S0 e b s slads sl
Gl e w5l Jlezt 5,8 o 515 ealinal 55
Sie 28 el plebis el 5 cute gladses (b
53 o il sl Sl eslial A3k el
ol 4 e (b Gladised a5 aee Slad ge
245 A el ol sl S s Seelem b 2l el
ot s edd olulid o3 1 lad sei sldns 50 o
(V)35 dal 55 (55L 5

S s Sl b ar g b oan S bl addlas
A o oSbe el plad 53 PCR STy alasl g
Lol odalive ol PCR V¥ gome 5,40, I 5

035 asein bl 51 el Cs g5 a2 Sl eslind



Lo

1. Brooks GF, Butel JS, Morse SA. Jawetz, Melnick
& Adelberg’s Medical Microbiology. 23rd ed. Asia:
McGraw-Hill; 2004.

2. Friedman H, Klein TW, Bendinelli M. Infectious
Diseases andSubstance Abuse (Infectious Agents and
Pathogenesis). 1st ed. New York: Springer; 2005.

3. O’Neill E, Humphreys H. Surveillance of hospital
water and primary prevention of nosocomial
legionellosis: what is the evidence?. Journal of
Hospital Infection. 2005;59(4):273-9.

4. Ishimatsu S, Miyamoto H, Hori H, Tanaka I,
Yoshida S. Sampling and detection of Legionella
pneumophila aerosols generated from an industrial
cooling tower. The Annals of Occupational Hygiene.
2001;45(6):421-7

5. Tello R, Hill T, Hartnell G, Costello P, Stokes K.
Legionella infected thoractic aortic graft. Journal
of Computerized Medical Imaging and Graphics.
1993;17(1):61-7.

6. Ahmadinejad M, Shakibaie MR, Shams K, Khalili M.
Detection of Legionella pneumophila in cooling water
systems of hospitals and nursing homes of Kerman
city, Iran by Semi- Nested PCR. International Journal
of Biological and Life Sciences. 2011;7(2):70-3.

7. Devos L, Clymans K, Boon N, Verstracte W.
Evaluation of nested PCR assays for the detection
of Legionella pneumophila in a wide range of
aquatic samples. Journal of Applied Microbiology.
2005;99(4): 916-25.

8. Ng DL, Koh BB, Tay L, Heng BH. Comparison of
polymerase chain reaction and conventional culture
for the detection of Legionellac in cooling tower
waters in Singapore. Letters in Applied Microbiology.
1997;24(3):214-6.

9. Joly P, Falconnet PA, Andre J, Weill N, Reyrolle
M, Vandenesch F, et al. Quantitative real-time
Legionella PCR for environmental water samples:
Data interpretation. Applied and Environmental
Microbiology. 2006;72(4):2801-8.

10. Pepper IL, Gerba CP. Environmental Microbiology:
A Laboratory Manual. 2nd ed. Amesterdam: Elsevier
Academic Press; 2005.

11. Yasmon A, Yusmaniar, Karuniawati A, Bela B.
Simultaneous detection of Legionella species and

foy

..... anl polais] dlisee 5 poul o Comwlins din s

J‘JJJ&’}&J

S K “9LACJ’~ ;.)Tj uﬁfa.a uT BL) %ﬁ}j ngisb
b 3 Olghal b (S pale oKl sladbley
J\..:J‘ wujgchiﬁ).ﬁ NPCRJC,.;SJ«}J j.ﬁ 4..,_1\.«2»
iy pske oK 53 YAVFTS o led LATAS Jl s
el ol planil Olgaoal (S e she JKisls

9 yﬂ?
119 1 ol /p,le2 0l /@iy 0595

Ul bazo Culilsgs yole (o0l (SHasg ju sole dolilad



OlSed 9 (1 S jliee

Legionella pneumophila by duplex PCR (dPCR) assay
incoolingtower water samples from Jakarta, Indonesia.
Medical Journal Indonesia. 2010;19(4):223-7.

12. Wellinghausen N, Frost C, Marre R. Detection
of Legionellae in hospital water samples by
Quantitative real-time LightCycler PCR. Applied and
Environmental Microbiology. 2001;67(9):3985-93.

13. Declerck P, Verelst L, Duvivier L, Van Damme A,
Ollevier F. PCR as a test for the presence or absence
of Legionella in (cooling) water. Water Science and
Technology. 2003;47(3):103-7.

14.Dusserre E, Ginevra C, Hallier-Soulier S, Vandenesch
F, Festoc G, Etienne J, et al. A PCR-based method for
monitoring Legionella pneumophila in water samples
detects viable but noncultivable Legionellae That can
recover their cultivability. Applied and Environmental
Microbiology. 2008;74(15):4817-24.

15. Ko KS, Hong SK, Lee KH, Lee HK, Park MY,
Miyamoto H, et al. Detection and identification

by PCR-restriction

fragment length polymorphism analysis of the RNA

of Legionella pneumophila

polymerase gene. Journal of Microbiological Methods.
2003;54(3):325-37.

16. Delgado-Viscogliosi P, Solignac L, Delattre
J-M. Viability PCR, a culture-independent method
for rapid and selective quantification of viable
Legionella pneumophila cells in environmental water
samples. Applied and Environmental Microbiology.
2009;75(11):3502-12.

17. Edagawa A, Kimura A, Doi H, Tanaka H, Tomioka
K, Sakabe K, et al. Detection of culturable and
nonculturable Legionella species from hot water
systems of public buildings in Japan. Journal of
Applied Microbiology. 2008;105(6):2104-14.

18. Villari P, Motti E, Farullo C, Torre I. Comparison
of conventional culture and PCR methods for the
detection of Legionella pneumophila in water. Letters
in Applied Microbiology. 1998;27(2):106—10.

19. Wullings BA, Kooij VD. Occurrence and genetic
diversity of uncultured Legionella spp. in drinking
water treated at temperatures below 15°C. Applied and
Environmental Microbiology. 2006;72(1):157—66.

20. Lin YE, Stout JE, Yu VL. Prevention of hospital-
acquired legionellosis. Current Opinion in Infectious
Diseases. 2011;24(4):350-6.

[
%ﬁ t__/pﬂyll"ﬂl_jﬂl-;/qugghﬁu/mygé

gl buzo Cubilsgs Gole ozl Glasg fu ole solilad

s

21. Yanez MA, Barbera VM, Catalan V. Validation
of a new seminested PCR-based detection method
pneumophila. Journal of Microbiological Methods.
2007;70(1):214-7

22. Fittipaldi M, Codony F, Morato J. Comparison
of conventional culture and real-time quantitative
PCR using SYBR Green for detection of Legionella
pneumophila in water samples. Water Sanitation.
2010;36(4):417-24.

23. Perola O, Kauppinen J, Kusnetsov J, Kirkkdinen
UM, Liick PC, Katila ML. Persistent Legionella
pneumophila colonization of a hospital water
supply: Efficacy of control methods and Amolecular

Acta

immunologica

epidemiological  analysis. pathologica,

microbiologica, et Scandinavica.

2005;113(1):45-53.



Iran. J. Health & Environ., 2012, Vol. 5, No. 5

Sensitivity Comparison of Different 16s rDNA- Specific

Primers for Detection of Legionella Species in Aquatic Samples

Farzaneh Baghal Asghari', "Mahnaz Nikaeen?
'Department of Environmental Health Engineering, Faculty of Nursing and Health, Urmie University of Medical Sciences,

West Azarbaijan, Iran

Department of Environmental Health Engineering, School of Health, Isfahan University of Medical Sciences, Isfahan, Iran

Received; 05 April 2012 Accepted; 27 July 2012

ABSTRACT

Background and Objectives: Legionella are gram-negative bacteria widely dispersed in natural
and man-made water sources. Some Legionella species are pathogenic and could cause respiratory
infections. Cultivation technique is the conventional method for the detection of Legionella spp. in
aquatic samples. However, the method has low sensitivity and require prolonged incubation period.
Therefore, Polymerase chain reaction (PCR) as a rapid method with extreme sensitivity is used. The
present study was designed to evaluate the feasibility and sensitivity of PCR method for detection of
Legionellas pp. in aquatic samples using three sets of primers.

Materials and Methods: In this study, 60 water samples were investigated for the presence of
Legionella species using Nested- PCR technique. The sensitivity of this technique was evaluated for
the detection of Legionella species in aquatic samples using three primer sets, including (LEG225-
LEG858), (LEG448-LEG858), and (LEG448-JRP).

Results: The nested PCR assay revealed that detection percentage of Legionella in samples was
70 when LEG448-JRP primers were used, whereas this percentage reduced to 50 and 45 when we
applied prime sets of LEG225-LEG858 and LEG448 - LEGS858, respectively.

Conclusion: The results of the study showed that contamination of aquatic samples to the Legionella
spp. could be easily and rapidly detected by nested PCR. However, selecting appropriate method
for DNA extraction and choosing the primers are important factors in efficiency and sensitivity of
detection method.
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