DOT: 10.22100/jkh.v18i3.2905
Sl % VEY ol O ok A o5 Sy al psle 53 s 5 215 alons

ng s Alio 358U Jleys silg Sleds 5 Ko e sl oKl

Real-time gy & pw 31 0o (5 )Ll 35 gl 9390 b g (191 9 (I oSS 90 (w5 90
ww¥939 sy Sl g (b ) ylwl 49 PCR
Foolj )l Solow " (gygate Hlols ¢ lidl 3ggls ¢ HLs jhesme dlg>daze

Ol el loss (S pole oKl (Kb 0uSily (wlid g g 9 (oulibiog)Sue 09,5 -
) b5 ) (S pote oISl o Sibjy 00K o st Lol 5 (5 5eIsatl 9,5 —Y
VRV BT sy gl e /N VY redl s fu,b

RV

oJ[.c/’LQ‘[tbLLC ;C)[Z}/u.w “}_M.M.J gl ;,A[}/u.w wuilo 454‘/"2"’ ‘5;/45 é.:[.\..o dfw/‘-s_;/ul.c d[ﬁujyb U"I‘Ae"’ )/‘é_ir )JJ};.A.MJ}J}A /4)4.“..‘./ rdoddo
b s i iz b e iy fiio dlaz /s slos lay el Wil co figiwsiso byined A5 oo 003/ ], ol 9 <isS E£po «RTE)
5 Ml S AT, Ly GIolisd )b i 5 oy Slerl edades Ul iiptessize byt 45 Luil 055 Gl 40 (F7) Yo o 5 S iz
CulS Lo [0 ol Lf)ﬁfé-‘—? lodigar .l d)j[é.a—? $hoy90 &gty s d[&a//{//oéiﬁ..ﬁ digai 14 ol adlbs 0 .’L@va})j é/}o
el FA o 0 FOC (sloo 40 g ks 00ls ¢S ,STPALCAM 5 15T M (slo oo ;0 a5 &) g0ty pdigas s . Lidds 005 CiiS BLEB
ol w0, 15 Cate alile;] Joluie slo ig, g Real-time PCR g, 30,0 50 digai S5 b cpds digai 10+l canllbn ool 0 gl
A A ST 5l 0 45 gy 4l 3,30 s 51855 ot 0 BUFA 5 0t WyA) s 55 4w sl ol

90,5 W, caiS o o dylde ol 457D 5,55 Real-time PCR g, b ji5aicwsiso b i 03] s digai G ilo axlllas 0 {6 S AR
Olise [y O FeoS s 457 330 a8 (A Slelllas o Gl Gl 10 jiistapipe byl s itelllao Gl )0 S0 Va5 O oo S
Ll Ogliio Cilizeo Jpuad jo 5,5 ] £acl [y ol Cod (610 pdigad Lad g digai Olied 00 o5 4

o) ¥ g sloys i Real-time PCR «355iiwgion b ] 1 gaudS sldojlg
Email: - YF-YYefaooy jplod o YE-YYVFYO0 108l ( lids g g (owliding oo 09,5 ( Kby oaSitdls (o (S pole oSty ¢ o) s Jgianne o gi”

heidarzadehsiamak@gmail.com

0ud (sl igtmgise byt Slol (Jose oy Salows 03lj)a LelS (gy5ate gl L8l wlgrtazs (olojsee gl )]

Sdy wb pole p> oy g G dome piVgng slap] olelid g ol plel ) Realtime PCR by, 4 e
NV e (PPANE LY

) 0 °


http://dx.doi.org/10.1234/knh.v0i0.391

Q\)&mﬁ}$u)¢w :bg-.A.w

Figemssn b jed S sn )

pas b gy s sl Bl o0 S PCR (g el 2 0gMe 3l
b Caolie o g il olaws i jladds (gl dy baounslS g ) S 3954
byl sl Real-time PCR uile (s pasis seSuss oplplo
d,d.) 9 Ry u.:L»L.w axlllas u}] )] Gl (Y’) Cowl 045 .)LQ(».W‘SQS
o Yoy oyl (lolid (izmen 9 b )3 Jighmsige b i
Dy 0 (gilolis sladyguw 4

o g g Slge

Oygods o) bl Gl P il wged V0 ol ddllae )
Siloe be ) o yglaen adiges 15 yglaen (sloyed
K g Bad el cuiS (Merck, Germany) BLEB (L i)
gy 3l plejer jobd Sal 4sSSl YeOC ey j0 o4ilui
Gl VY B YA Gl e 2000,8 oolatwl badiged (gly Dy (g5l a8
Sde 4 g 1 oy S (Merck, Germany) ,51 PALCAM
L S sladlis 0008 4l YO°C gloy jo celw YA
Cud «Sidgor Colld wile  Slewday (slacws I eolazl
AN 9 yYaoC dLo.) ) J)?U MR/VP ‘)‘-\.uwsl s)YLiK LCAMP
joklj jgle ¢ Jsiile 938> S5IS sl Mg el Sl 5900
od (s3lbie (68l pads 1ob g o3lisel 390 (slagygefl J S
43,5 o3l (JgSdge (sla b ]

QnlA actA hlyA Jol 53gisise bsiud V59 S0
5 eslazwl b mpl 4 pleB plcA dap prf-A nlJ dnlC inlB
S 030> puiSS ((pegSas) oy 9 (k2 & 9) 3)l9s98 (slajpenl
(N Jg)

dodfo

(i Sl 3 5 i o 51 (57L) 5giampign b i
0S8 (6)low S sylowr opl & ol Sl e o st Jotamne
S99 9 OPlig S e oz bl 2ljod e (w)39) Oleul (S
bytad Uly @ 428 LV 5 V) Ml (sl als yle Bl51 )
ko u9lb.al) ]a;l).w 2 u.s‘.l.c .)‘99 B u.bl.n o) dl); Piguwgige
op) digds dlge dgxg g cpwb PH YU Sed ((FOC) b (slod
st iy pl b 5l el g ogy yils b ded > 8L oyl
Gl ol g cugS e (RTE) odbel (glalie wloo juw
(V)25
gy GBSl 6pSsle g S 0 (ull B8 Sy
el 3 i 5 e @lie 3 Bigimsise by 385 lulis
s Slaghgy e Sl (il (el Gy, (V) canl 284
2 & Sload gl 68L pl Slolis gy Jsse sla b, 4
L d‘){ b 3,5kl U°9) Olyl.cdq cussS oo ").3‘
ol e ol b 2gdior Cguome (213 Slga 13 39290 (slacs ST
Sl e o0, cnlply idls canlie ol B
uasuls ¢l Real-time PCR sl jigy 3 PCR uile SIS
b Comlus g (Shy oy I Jistsise by (iolas
OSee oli glinl g cuiS slalasme 1 gyl (V) Wloss Slpiis
Camlas a9 JB il 4 e a8 08 )l |y PCR (9050 ol

S 8 B Sl g yeuln S pois gl by,

V9 S0 SR PCR (9051 53 03lkl 3 )90 (5o poul s —) g

S oSkl ol (" 0') g 555l oy GBan slass

¢ F: GCGCAACAAACTGAAGCAAA

™ bp R: TAACCTTTTCTTGGCGGCAC hlyA

O serbp F: ACCGCCTCCAACAGAAGATG A
R: GGATTACTGGTAGGCTCGGC

B b F: GACCGCAAATAGAGCCAAGC oA
R: GAAGTCATTAGCGAGCAGGC

M aebp F: ACGAGTAACGGGACAAATGC _
R: CCCGACAGTGGTGCTAGATT

M awbp F: AATTCCCACAGGACACAACC -
R: CGGGAATGCAATTTTTCACTA

M abp F: TGTAACCCCGCTTACACAGTT .
R: AGCGGCTTGGCAGTCTAATA

N rbp F: GGCTGGGCATAACCAAATTA -
R: CCTAAACCTCCGACCAAACA
N et F: TCCCATTAGGTGGAAAAGCA

- bp plcA

R: CGGGGAAGTCCATGATTAGA
AR


file:///D:/all%20number%20journal/vol%2018,%20no%203/heydarzade/J%20(1).docx%23_ENREF_5
file:///D:/all%20number%20journal/vol%2018,%20no%203/heydarzade/J%20(1).docx%23_ENREF_6
file:///D:/all%20number%20journal/vol%2018,%20no%203/heydarzade/J%20(1).docx%23_ENREF_5
file:///D:/all%20number%20journal/vol%2018,%20no%203/heydarzade/J%20(1).docx%23_ENREF_6
file:///D:/all%20number%20journal/vol%2018,%20no%203/heydarzade/J%20(1).docx%23_ENREF_7
file:///D:/all%20number%20journal/vol%2018,%20no%203/heydarzade/J%20(1).docx%23_ENREF_7
file:///D:/all%20number%20journal/vol%2018,%20no%203/heydarzade/J%20(1).docx%23_ENREF_7
file:///D:/all%20number%20journal/vol%2018,%20no%203/heydarzade/J%20(1).docx%23_ENREF_8
file:///D:/all%20number%20journal/vol%2018,%20no%203/heydarzade/J%20(1).docx%23_ENREF_8

VFo¥ J':'l\'l Al A)La.«.: AA )92

S 4l ke 03 (a5 5 il dlea

F: ACAAGCTGCACCTGTTGCAG

q .
B e R: TGACAGCGTGTGTAGTAGCA iapA
B verbp F: CAGCTCCGCATGATATTGAC oleB
R: CTGCCAAAGTTTGCTGTGAA
N e F: AAMAGGTGGAGAAATTGATTCG
- bp mpl

R: AGTGATCGTATTGTAGGCTGCTT

Real- 32, 31 (1yA) O (il o) (5 52 5 51 aisa
ooy sldcgerme Jlg a8, J18 wyy 3)50 time PCR
hlyA: 5'-GCG CAA CAA)lgy08 youly ol (64592l 95654l
hlyA: 5'“TAA CCT )5, yailys s ACT GAA GCA AA-3'
{#) 2 TTT CTT GGC GGC AC-3'

&b bglsee 5l 1iJg S YO e )3 Real Time-PCR 505l
(RealQ Plus 2x) (p)5 uSeoyiwle I yidgySe VY/D
youlp yids,See ) J{Ampliqon, Copenhagen, Denmark]
DNA SN+l g San N cpmygny yoaly sy Sis ) 03,998
ABI g 3 b iiSly 5g ddH20 yils Seo A/0 4 (565
Applied Biosystems, ) StepOnePlus™ Real-Time PCR
s 9 4R Ve gy AF°C 1 Jolis 43 > Sy 5 plosl (USA
Yo @ao 4 A0°C glod 0 (yommlygils dls po ol Lol a5 > YO
YYOC (clod jd b yiuS 9 asl Yo (ol £+°C ;5 Kbl als yo el
9051 D91 A =VEOC 15 Lgd ad o K oles 0 g 4l ¥ ke
e lgieds YIS (465 ailiwl) CT polis L Real Time-PCR

9 )l STATAL4 l38le 5 )5 (gyglaes 5| o dbogsye (slaodls
Real-time PCR (4051 559 comwluc duslio § cpuss 4 Colpg 5
S sine s g b a3 (el (@M )ikl (901 drrd
A a8 yS s 5 /40l xS 58

wgw Yopy lag 9y 2 POR Gloxis il adlas )
prf- g actA hlyA slay)j sgbs doil ol a8 ol lis onds las
() Js) sl e A

Lled 3ylkiwl wgw g9y p Real-time PCR dl>yo oyl jo
kil g )3 45 03)5 plsl ol (giluilely JSSgp 5 Ll
(Y JS5) 290 305 ©ygots ol Jloges golis g Lol Cawday CT=YY

g B SO oanlin b ojlutivl 40w Melt Curve jlyges ;o
wle (olay Syl 5 kel dyguw 45" unwy 0 455 ol 4 yldg05
TM=83 yizred Lol 0ais yould poulp b olaidlpe classly
¥ JS5) 392 25 g0t o Slaged @l 5 00,5 ()15

WY

o¥os BT &ln PCR (alejl (Sboj 5 (alod balpud - Jgoa

Pigamwgigs by

o S oo S5 olos Balsd (5459) pmelSell ol
S ) a0 AF glod jd ddd> 0 adol yaumlygilis
45,020 lod p agl £ Ooslygls

450 OF glod > aglb Y- actA Kbl

a0 0V lod pagh v pleA bl

a0 0N glod p agli v pleB &bl

hlyA ol

ST arpFegled )34l o p-rfA %‘u
inlA, inlC, inl] bl

inlB bl

&y e gled d adb Yo iapA Kbl

&0 Y glod pdagb Y. mpl Kbl

a0 VY Gled > adb Y Oy

Sy a0 VY glod jo aads V- el LS
S a0 ¥ glod ;> dd SV TSR]

Soy peebo Ve Ode 4 0Lk cladgw bl jolate cnl sl
ool 52003 e ¢ 1505 0313 S @y BHI S b
Favorgen, ) FavorPrep™ Milk Bacterial DNA ¢zl Seusl cuS
205 zlsnl el b sla oSl 5l esi; DNA (Taiwan
o 3 gl cusS 5 Ol bawgs oad gl sl DNA clale
ol oo (oles )3 03,5 L5, N 58T U5 9y 2 55539580
Olgieds (PTCC 1294) 5555imgign by 3 lailinl 4 1 dalllas
2X) (uSnyiwlo 31 19 Suo VY/0 (gl PCR STy bglso
yalp 9See <10 (Ve pmol/ud) 3)l9)58 yeuly 3y Sse +/0
Pl Ve Lo (sgl) ongis DNA (ul) g S V s
Fls)See YO (2l o> 4 03> oyl o g o 55, (DNA
slod 53 adgl (gl )giUs al> o G 1ol a2 SSSg el
ab e Jold Lol 43> YO uw g 4@dd O Cae 4 AFC
Sl als o sl £+ o 4 A0°C (slod ) (s yoly) ygumly3Ld
oy dloye g 4B Yo Do &y polaid] jeuly 4 i (JLa)
P 2l S dsge colpd 0 g Al ¥ Gde 4 YYOC lod o
bl byeSideel (Y Jgan) 390 488> Vo ke 4 YWOC (glod
0x Bl g9, (B SWg )5 dids £4) TN 5,81 U5 5898
654305 sdaliio UV jgi 45 50 9 Bud g5kl TBE


file:///D:/all%20number%20journal/vol%2018,%20no%203/heydarzade/J%20(1).docx%23_ENREF_9
file:///D:/all%20number%20journal/vol%2018,%20no%203/heydarzade/J%20(1).docx%23_ENREF_8
file:///D:/all%20number%20journal/vol%2018,%20no%203/heydarzade/J%20(1).docx%23_ENREF_8
file:///D:/all%20number%20journal/vol%2018,%20no%203/heydarzade/J%20(1).docx%23_ENREF_6

Q\)&w5$u)w J‘)’"M

Fogensso b pud JS g0 o)

s ey youly 5 polatdlyd closl 4y (Sogl adly )5 g 035
Mged 9 3,5 5,135 diged 93 ya (gl TM=MV/TY es 3l
(5 JSs) del cavdas p;

duwlio 5 s & STATAIL4 jl3sle 5 5l eolaiwl b coles o
3ylnkw) cuws s Real-time PCR cus (Shy cCamwlus
9333 93 Jodo 3l eolawl by (pl 50 ad aidlyyy (cuiS) oMb
B 45 005 dwlre (Sh g Comlue ogate sladged
(Mo >)lsbuwl) cuiS” 4 Cows Real-time PCR ¢ Couwlus
CcuiS aows Real-time PCR ¢l ( S5y oo 9 350 duoyd Vo
g duopd Voo (oMb 3jlulinl)

Lty

Comod ¢ Lomersl - Saiijild

Skithp

Liibp

Laddeir

18l

= BfeA (121 bp)

dow il iz slacd, g9, Real-time PCR abs o oyl )
Blg5 g ly 68yt Lo iolojl 39 asuiie b 0 plool 3, lx5ku]
2 & ($By) canl iz e (arguis (5] Jlus g md (ass
oS (1l g abais o snimyylis wbb Undetected Lo (¢S o)
{F JS3) 9592 05 g8 & 038 )15 goCT
byl s aslen pd (sladiges g5y Real-time PCR abs o ol 5
03)5 IS Cute gl S g 40,5 plowl 0 (gjllly ST
Wged g e S LS 40 a5 uS VY b ply &g opl CT &
B JS) Al oo 5 gty ol gl 2 it
St sigai 5 555k St JyiS (55, Real-time PCR s |
ol ST 13505 93,0 aS” 13,5 ssaliie Melt Curve jlages jd puid

Luililar

Comesls  Crmtrel. Sample
3 " ;

= acrd (644 bp)

Costrsl+  Cmmred-  Sample

——=  prifA (18] bp)

Figuweige by alaa ¥ g sy - JSw

g (VAN bp) prf-A 4 (5¥¥ bp) actA (YV) bp) hlyA sla 5 (s5l> aslis oy

WY



VFY ol o olad VA 6y 50 Sl psle )3 el 5 1 A

Ampaticabon Piot
200
1751
150 ¢

1264

& 100

751 /
5.862847

504

251

004 —wmr ‘m

"B EEEEEE EEEE EEE Y E Y
Cycle

Legra
&h e Mc D Wt HF Hc BH

Pigumwign b yhund 5 a5liwl 4sgu0 b Real-time PCR azess -Y JSUd
Y AR lJ )gl)g bJuoT Cuwddy CT

Melt Curve

THOHE O

Destvitive Reporer (R
:
e

VEDD0 0
[l
SO00_0 ! 51 ] b I -
B30 To.0 TED an.o S0 o0 B0
T B30

Temperaiure (C)

AT
f-a e Mc Do e EHFf E:c EH

hiyA (ysSlme] gd doeie —Y IS

\\i



OLSan 5 (5L yrhama 5 g2 dazes Fisemsge b ied S s0 g p

ML"_;O TM= AY 9 ..\.wl.’Lfo uwflg ELY ..\Jl.’ S5 a..\...b.)uL.w A Cwl um ).39.4’ 2 A )5Joul.o.h
Amplification Plot

225 -
20.0 A
17.5 -
15.0 1

12.5 1

ARN

10.0 -

7.5

5.0 13 763645
2.5 4

0o —wu = = | — e W

Cycle
Legend
A B @c D Mt HF HEc EHH

Real-time PCR (g, Comlus cmend Comd dsbgrpo Wy (g Saduo] —€ IS
A: CT:18, B: CT:20, C: CT:29, D: CT:30, E: CT:31, F: Undetected, G: NC (Negative control).
Amplification Plot

20.0 1

17.5 1 —

15.0 4 -~

125 V.4

10.0 4 *

ARN
P

7.5 4 K4

5.0 1 / .
2.5 1 / . __,-*'.

oo {241 — |

2 = & a 10 1z 12 16 18 20 = 22 x5 28 30 a2 34 s} 38 40

Legend

il 2 B c D ME HFH c

Real-time PCR b Colo digos doxni -0 JSU
CT=VVVE L Cute diged 1€ Saly o jlibiv] diged B Saly ¢ b Ju8 A Sals

AT



VFo¥ J':'l\'l Al A)La.«.: AA )92

S 4l ke 03 (a5 5 il dlea

Melt Curve

50000.0
EI‘ 40000.0
ir]
=
[}
iy
o 30000.0
k]
=
B
=
]
=1 20000.0

10000.0

B5.0 70.0 75.0 80.0 85.0 o0.0 95.0
Tm: 81.23
Temperature (°C)
Legend

I ~ B C D e IHF lHc HEH

o Aigad g 335 gawgion L sl oo J 505 iged (59, YA (y9Sbsal g3 i —1 JSCd
..\.«:L'Go 4}94).) 9.) R u.)y J.)L S5 OMJULMJ L v Cowl ua}b.wo )?.9‘4’ » &S )sjoulo.m

5 ol aBLIL Figtwgise byt (Bly Cumdy colpl
he OYgare ) Figiwgige b s 3929 3)90 1308 Sl M
S g rad Cwl S5 4 Y (F) Casl oyt )3 (Bya
«pl g oMo adlces ) oMo asliyy 3 ()15 BB (6)len
2 e dlse 3 Figtmgise byiud 3529 sy apogi b laddlas
@ rysaS s L plilal 23 cble )l e ol
e i o blie ) By colitmel 4 cud glite
st lalie Cigot g My (o Sjgoh plpl ) (Bpa
ol Wl Figigize byt 5 sl 1Y) 2950 Byme
pas g g Odo (Yobo SISl g uy3g olarlj o e
@b e g She Olie ezmen 5 295 (Plig (S 9 S5 e
3 38> 2T cplpl e sloml (lig > (AY0-Y Loy)
(VA 53A) dusy o S5 & (5900 Solow el 50
Wge3 YV+ (olpl) gliwy) ) e 5 sagime VAT Jlo >
el sl g olie dlae p o)l ool 4 Jo)) @lid
by avdiges 1 o )d AVY 53 g siols 41,8 Lialesl 5590 1) ylias )
2 S ool 3 adlllae (gl (V0] 3905 (alulid | J55tmsige
Oyge (s 5 o bawgi olpl 3 byt Cogie £aud )90
e Baes I dgss ((l)) ledol 3 Ll adlhs s .cs)F
2o VIV 33 Bigiwgige byind & )5 )8 () 3)90 Ciliee
9 b juw Sl «uisS 0 (Sagll e ol Cusd 4 adiges

\Vd

D9 25 g & ol @l & )5 plnl Cluwbre ¥ Joua

Real-time Cowd (559 § Comvlms cpmni (6149 92 3993 Jog> =Y Jgua
(i) S 3 ,lsbi] G dsCumns PCR

\ Cuie Real-time PCR
V¥ (& Real-time PCR
¥a \ Egox0

Sensitivity= TP/TP + FN; Sensitivity= 1/1 + 0 = 1/1=100%
Specificity= TP/FP + TN; Specificity= 149/149 + 0= 100%

als did ol (SB s 03508 gbay Fgtmgise byt
IS g 98 b 03588 ddgle g Dlomjaw agh g9
9 V) 2950 slasday dg g (ol Cllges > Coghe mlie (o yiage
Ol S (g0 M) 00D (gbday (6 oS dBgle 1> mundlS )l ol (V)
5 FYL PH L) gl ) 00l 0553 0ud jpe55 ddgle )5 (S,
sty o P8 LU LS (V) 3 3525 (10 ) 28
DS @ SV e plo b duglie )3 ) GV gase B
Olsb grie Glgisdr 0 ygil s g 05tk gy g b 5 Cusl 0Ad
Piguweise bywd (VF 5 VW) Bload olols ol Cosgems
g go st il 33l Jloinl 9 A 0D 05 9ol jod i )3 Wl oo
(00) 3,3 3529 gl 5 £)l50 )3y () 13 (IS 5>
VD) sl b b (S9ll b )3 B5gtamgise byt ol aute
(F



Q\)&mﬁ}$u)¢w :bg-.A.w

Figemssn b jed S sn )

S5 o) (V) Lpgmslosi] bl g digai 13 5am DNA grbaus b cnslizo
bl g ol s g Sl (i by, S Oriomen
sl by cilise o) plojen (plolid (ISl 5 adb
SYBR «olatsl e S5y cpyigly {Y) 45 e palp |, cilises
Cimyold lawgs (gldiiy 92 DNA & Jlail &y 50 oS cuwl Green 1
Real Time PCR s, | suiods oyl 0 YV 5 ¥Y) dgd o0 (bl
ol b b )3 Figimgige byt (alolid gy colaidl g olus
Figh Pisee 0 0 cul A8 odazl (MIYA)O ¢l (0 ]l
23l 3929 68k nl Sladigu oles )3 9 2> Fighagige by
)b 5l Real-time PCR &8 bsls ol o)L)an 5 o8 &V Jlo
Slo g, s o (P>+/+0) 3,10 (65 ¢ et ool 3 (5]
5 SIS XY Jlo 5 (17) A3lso gy 5 ol 3 kil S
O el ydkaieds 1) Real-time PCR ivljl & o, Ken
e > (YY) 2555 (S50, Hgiaosivn Land (BIYA) (yipet
Cuto (303 +TA) 905 Jlaz ()2 3)90 6905 OFY jl ) San g Heo
Y 9 (00> VIF) Luswouw diged 93 .05 03l jlis Real-time PCR
(CFU/g 100 ) 5jgimgioe byiad 1 jl (30 +/3) (ygealj aiges
9 2 OhSer g (lKly adllas )3 (pizmen (F) 23,5 (2155 Cute
SSS lawgs digas VY g B Cude CulS gy b diged VY cdigas A
(Y0) B4 Cuze Real-time PCR

lelid 5 (silolin poiing; o €65 S lyie S b
@) )95,See VL gsbaw 55> slalie ) L pd (sladisS (ol
Ol @l opiomen 2ged o3latul (65385 (sba g S 4L (b o
Real Time PCR4S a2 o i Ol jlo golis diles dalllas
Slp ooles g P50 Sl Sl SO plyea Sy
Sy o3l (ol Sl il ) Fgiwgise b paris
Fisregige bytud alolid 5 ilula (e adlae (ol 3 42 5]
Ol Coenl @ dagi L Ll g o5 (o) il (Bpae lajd )
Wiy Ll > o 38 5 hedl sl (licslos 5 5 5551
29 o0 Moy b (BN (e g Wy

1998 9 Sl

o S oS ke oled 1 45 Ao piY 355 1 o Sy
izles (19,48 5 St Coleg 3,8 ()0 gy cnl
O gy 5 Lo @dlio (185 (SIS oS

bl )8 S92y By Gow I (8l )l AigSona
0392 oo e (19)5 5 gy bl Jolpe (oaled p3 (Bt
5391 o8T ] 5,155 5 ele (glgime jl g

(YY) 3,5 )55 o3 VY g VIS XN XY s s olol slalic
Lt 3)90 B0 5 25350 gy |y ) sloo3)gl 8 5 0 Wiges
9 hpder WAL Jlo )3 (V) sdged (gilubie ) Bigtmgige
N op 290 1y pB b dged Ver () dde 3 oS0
Piguweige byiud dadiges jl aoyd ¥ 5 Ll adllas j3 a5 sl
(TF) as plels

2 Pigagise by Cundg )90 53 ladlas (o) Gl 5>
TN dga 3l gy > sl 0 sl oy sl it g Pl
Slilllas (351 BUS 2 5 L0351 3555 gige byt & 035)] Lacigos ]
csteltio lllla 85 il (gl b ) o 1655l b ) S0
2 ohlKer g Mena asllas ) .ol odds pbgl Hles bl ple o
V) 392 20,0 VINE B 505 )3 3sitimgise bytuud (Sl (Jliiy
olall dlax il (glayguiS )3 iy )3 Figihwgige b yiud £ond
Ol Aoy Ve g VIV F/VY /A s g Wil g awil 3 UL
Lyt 4 039l 0oy YIVD B b diges Y55 5l s plol
G5 53 (V) 592 pol dslllas gulis I yidn o 29y Figtumgige
pB s diged Ae pd A pll 4S5 j0 Arslan bwgs a5 (6,500
ol o3 0 a8 w5 sanlie b yd 4 (I59)l woyd Vo caalllas 390
551 25 b Lo allan gl (YA) 35 $ismsipn Ly & bigyo
ki by goud Olalllae S j0 Lol o)l ciyllas [, 50 Glalllas
dalllae duny o ylaidy Golas pl Jdo cwnl odd j5)l5 Jsexe d>
P 3 pl5 b gl (Sogll uizmen 5 ilise claplo; 5
AL L yiad 485 0 5 e Jolge plo g S8 9 o> ¢ 09308
4 iy ooyl £989 4 A3 0 (U5 CliioS (pien ((V4)
S ol e 5o ] 3 i b > iy el Jund
e b s liwe; bad ;o a8 wib s cpl 4 col See
S sl S lgl8 it (rimad 9 8o 0 405 il Solw
(YJ') 250 Cogae 0LiS Anano JALC

Olysa e (SidmgSee 9 lesdsn claghy) @S]
51 ookl Lol cditus J13,95 10 05> Camwlus I odbw g ;) (slacus
2 Sloses i Kl o Vb €85 5 oy Sy Jige slasb,
oasuds (YA) asl audly slie sliislon Jolsge asuis o (sl
Real- aile jicaly g jig o (pasuds (lagby) 4 Figwgise b ind
3o sblse ol )b Real-time PCR (Y'Y 4 YY) 3l jLs time PCR
5 pae c blite (Sogll a8 s ales I sl (Jgeme PCR s
Chnls S 331 b PCR ) o gl (o 2



VFo¥ J:{Ll AR ﬂ)l.o.«i/ AA )92

\ﬁﬁ?l{f}l})}éﬂ)u\ajjf‘)dﬁ

environment. African Journal of Microbiology Research 2016;10:1-
14. doi: 10.5897/AJMR2015.7832

12. Pauly T, Tham W. Survival of Listeria monocytogenes in wilted
and additive-treated grass silage. Acta Veterinaria Scandinavica
2003;44:1-14. doi: 10.1186/1751-0147-44-73

13. Maury MM, Bracq-Dieye H, Huang L, Vales G, Lavina M,
Thouvenot P, et al. Hypervirulent Listeria monocytogenes clones’
adaption to mammalian gut accounts for their association with dairy
products.  Nature = Communications  2019;10:1-13. doi:
10.1038/s41467-019-10380-0

14. Swaminathan B, Gerner-Smidt P. The epidemiology of human
listeriosis.  Microbes and Infection 2007;9:1236-43. doi:
10.1016/j.micinf.2007.05.011

26. Carrique-Mas J, Hokeberg I, Andersson Y, Arneborn M, Tham W,
Danielsson-Tham M-L, et al. Febrile gastroenteritis after eating on-
farm manufactured fresh cheese—an outbreak of listeriosis?
Epidemiology & Infection 2003;130:79-86. doi:
10.1017/S0950268802008014

27. Nero L, De Mattos M, De Aguiar Ferreira Barros M, Ortolani M,
Beloti V, de Melo Franco B. Listeria monocytogenes and salmonella
spp. in raw milk produced in Brazil: occurrence and interference of
indigenous microbiota in their isolation and development. Zoonoses
and Public Health 2008;55:299-305. doi: 10.1111/).1863-
2378.2008.01130.x

28. Arslan S, Ozdemir F. Prevalence and antimicrobial resistance of
Listeria spp. in homemade white cheese. Food Control 2008;19:360-
3. doi: 10.1016/j.foodcont.2007.04.009

29. Shamloo Aghakhani E, Jalali M, Mirlohi M, Abdi Moghadam Z,
Shamloo Aghakhani E, Reza Maracy M, et al. Prevalence of Listeria
species in raw milk in Isfahan, Iran. Journal of Isfahan Medical School
2012;30:1355-63. doi: 10.4103/2277-9183.150384

30. Konosonoka I, Jemeljanovs A, Osmane B, Ikauniece D, Gulbe G.
Incidence of listeria spp. in dairy cows feed and raw milk in Latvia.
International ~ Scholarly ~Research Notices 2012;2012. doi:
10.5402/2012/435187

31. Barkallah M, Gharbi Y, Hmani M, Mallek Z, Gautier M, Gdoura
R, et al. Locked nucleic acid probe-based real-time PCR for the
diagnosis of listeria monocytogenes in ruminants. Mol Cell Probes
2016;30:138-45. doi: 10.1016/j.mcp.2016.02.010

32. Denis E, Bielinska K, Wieczorek K, Osek JJJoVR. Multiplex real-
time PCRs for detection of Salmonella, Listeria monocytogenes, and
verotoxigenic Escherichia coli in carcasses of slaughtered animals.
Journal of Veterinary Research 2016;60:287-92. doi: 10.1515/jvetres-
2016-0044

33. Kim D-H, Chon J-W, Kim H, Kim H-S, Choi D, Kim Y-J, et al.
Comparison of culture, conventional and real-time PCR methods for
listeria monocytogenes in foods. Korean J Food Sci Anim Resour
2014;34:665-73. doi: 10.5851/kosfa.2014.34.5.665

34. Kedrak-Jabtonska A, Budniak S, Krupa M, Szczawinska A, Reksa
M, Szulowski K, et al. Detection of listeria spp. and listeria
monocytogenes in biological samples by SYBR green i and tagman
probe-based real-time PCRs. J Vet Res 2017;61:427-32. doi:
10.1515/jvetres-2017-0069

35. Vanegas MC, Vasquez E, Martinez AJ, Rueda AM. Detection of
listeria monocytogenes in raw whole milk for human consumption in
colombia by real-time PCR. Food Control 2009;20:430-2. doi:
10.1016/j.foodcont.2008.07.007

15. Mohammed HO, Stipetic K, McDonough PL, Gonzalez RN,
Nydam DV, Atwill ER. Identification of potential on-farm sources of
Listeria monocytogenes in herds of dairy cattle. American Journal of
Veterinary Research 2009;70:383-8. doi: 10.2460/ajvr.70.3.383

16. Fox E, O'Mahony T, Clancy M, Dempsey R, O'Brien M, Jordan K.
Listeria monocytogenes in the Irish dairy farm environment. J Food
Prot 2009;72:1450-6. doi: 10.4315/0362-028x-72.7.1450

YA

S colos>
oRuily gy pyime Ciglee cugual g Oyllai b pols 3udo0
oy o colos b adllas ol 35 plosl sy (Sl pole

5 plo] (A12-1175-9 1055 35) obsj (S, psls

Wl o5
(S S) W aneS by ol adl.
43,5 4,1 (IR.ZUMS.REC.1399.062

References

1. Lopes-Luz L, Mendonga M, Bernardes Fogaga M, Kipnis A, Bhunia

AK, Biihrer-Sékula S. Listeria monocytogenes: review of
pathogenesis and virulence determinants-targeted immunological
assays. Critical Reviews in Microbiology 2021:1-20. doi:
10.1080/1040841X.2021.1911930

2. Chen J-Q, Healey S, Regan P, Laksanalamai P, Hu Z. PCR-based
methodologies for detection and characterization of Listeria
monocytogenes and Listeria ivanovii in foods and environmental
sources. Food Science and Human Wellness 2017;6:39-59. doi:
10.1016/j.fshw.2017.03.001

3. Heo EJ, Song BR, Park HJ, Kim YJ, Moon JS, Wee SH, et al. Rapid
detection of Listeria monocytogenes by real-time PCR in processed
meat and dairy products. Journal of Food Protection 2014;77:453-8.
doi: 10.4315/0362-028X.JFP-13-318

4. Rodriguez-Léazaro D, Pla M, Scortti M, Monz6 HJ, Vazquez-Boland
JA. A novel real-time PCR for Listeria monocytogenes that monitors
analytical performance via an internal amplification control. Applied
and  Environmental — Microbiology  2005;71:9008-12.  doi:
10.1128/AEM.71.12.9008-9012.2005

5. Nayak DN, Savalia C, Kalyani I, Kumar R, Kshirsagar D. Isolation,
identification, and characterization of Listeria spp. from various
animal origin foods. Veterinary World 2015;8:695-701. doi:
10.14202/vetworld.2015.695-701

6. Heidarzadeh S, Dallal MMS, Pourmand MR, Pirjani R, Foroushani
AR, Noori M, et al. Prevalence, antimicrobial susceptibility,
serotyping and virulence genes screening of Listeria monocytogenes
strains at a tertiary care hospital in Tehran, Iran. Iranian Journal of
Microbiology 2018;10:307.

7. Liu D, Lawrence ML, Austin FW, Ainsworth AJ. A multiplex PCR
for species- and virulence-specific determination of Listeria
monocytogenes. J Microbiol Methods 2007;71:133-40. doi:
10.1016/j.mimet.2007.08.007

8. Montero D, Bodero M, Riveros G, Lapierre L, Gaggero A, Vidal
RM, et al. Molecular epidemiology and genetic diversity of Listeria
monocytogenes isolates from a wide variety of ready-to-eat foods and
their relationship to clinical strains from listeriosis outbreaks in Chile.
Frontiers in Microbiology 2015;6:384. doi:
10.3389/fmicb.2015.00384

9. Kayode AJ, Semerjian L, Osaili T, Olapade O, Okoh Al. Occurrence
of multidrug-resistant Listeria monocytogenes in environmental
Waters: A menace of environmental and public health concern.
Frontiers in Environmental Science 2021;9. doi:
10.3389/fenvs.2021.737435

10. Rodriguez C, Taminiau B, Garcia-Fuentes E, Daube G, Korsak N.
Listeria monocytogenes dissemination in farming and primary
production: Sources, shedding and control measures. Food Control
2021;120:107540. doi: 10.1016/j.foodcont.2020.107540

11. Jooste P, Jordan K, Leong D, Alvarez-Ord, ofiez A. Listeria
monocytogenes in food: Control by monitoring the food processing


https://doi.org/10.1080/1040841x.2021.1911930
https://doi.org/10.1016/j.mimet.2007.08.007
https://doi.org/10.3389/fmicb.2015.00384
https://doi.org/10.3389/fenvs.2021.737435
https://doi.org/10.1016/j.foodcont.2020.107540
http://dx.doi.org/10.5897/AJMR2015.7832
http://dx.doi.org/10.1186/1751-0147-44-73
https://www.nature.com/articles/s41467-019-10380-0
http://dx.doi.org/10.1017/S0950268802008014
https://doi.org/10.1111/j.1863-2378.2008.01130.x
https://doi.org/10.1111/j.1863-2378.2008.01130.x
http://dx.doi.org/10.1016/j.foodcont.2007.04.009
https://doi.org/10.1016/j.mcp.2016.02.010
http://dx.doi.org/10.1515/jvetres-2016-0044
http://dx.doi.org/10.1515/jvetres-2016-0044
https://doi.org/10.1515/jvetres-2017-0069
https://doi.org/10.2460/ajvr.70.3.383
https://doi.org/10.4315/0362-028x-72.7.1450

Q\)&m&}$u)¢w J‘f.iw

Fogensso b pud JS g0 o)

17. Liu D. Identification, subtyping and virulence determination of
Listeria monocytogenes, an important foodborne pathogen. Journal of
Medical Microbiology 2006;55:645-59. doi: 10.1099/jmm.0.46495-0

18. Vazquez-Boland JA, Kuhn M, Berche P, Chakraborty T,
Dominguez-Bernal G, Goebel W, et al. Listeria pathogenesis and
molecular virulence determinants. Clinical Microbiology Reviews
2001;14:584-640. doi: 10.1128/CMR.14.3.584-640.2001

19. Heidarzadeh S, Pourmand MR, Hasanvand S, Pirjani R, Afshar D,

Noori M, et al. Antimicrobial susceptibility, serotyping, and
molecular characterization of antibiotic resistance genes in Listeria
monocytogenes isolated from pregnant women with a history of
abortion. Iranian Journal of Public Health 2021;50:170-9. doi:
10.18502/ijph.v50i1.5084

20. Mojtahedi A, Tarrahi MJ, Sepahvand A, Khakpour A, Radsari E,
Tvasoli M, et al. Frequency determination of listeria contamination in
dairy products and their antibiotic resistance pattern. Yafteh
2004;6:27-32.

AR

21. Jalali M, Abedi D. Prevalence of Listeria species in food products
in Isfahan, Iran. International Journal of Food Microbiology
2008;122:336-40. doi: 10.1016/j.ijfoodmicro.2007.11.082

22. Rahimi E, Ameri M, Momtaz H. Prevalence and antimicrobial
resistance of Listeria species isolated from milk and dairy products in
Iran. Food Control 2010;21:1448-52. doi:
10.1016/j.foodcont.2010.03.014

23. Jamshidi A, Khanzadi S. The presence of Listeria monocytogenes
in raw milk samples in Mashhad, Iran. Iranian Journal of Veterinary
Research 2011;11:363-7. doi: 10.22099/1JVR.2010.108

24. Mena C, Almeida G, Carneiro Ls, Teixeira P, Hogg T, Gibbs PA.
Incidence of Listeria monocytogenes in different food products
commercialized in Portugal. Food Microbiology 2004;21:213-6. doi:
10.1016/S0740-0020(03)00057-1

25. Rudolf' M, Scherer S. High incidence of Listeria monocytogenes in
European red smear cheese. International Journal of Food
Microbiology 2001;63:91-8. doi: 10.1016/s0168-1605(00)00413-x


http://dx.doi.org/10.1016/j.foodcont.2010.03.014
https://doi.org/10.22099/IJVR.2010.108
http://dx.doi.org/10.1016/S0740-0020(03)00057-1
https://doi.org/10.1099/jmm.0.46495-0
https://doi.org/10.1128/cmr.14.3.584-640.2001
https://doi.org/10.18502/ijph.v50i1.5084

DOI: 10.22100/jkh.v18i3.2905
Journal of Knowledge & Health o ]
in Basic Medical Sciences 2023; Vol 18, No 3 Original Article

Molecular Investigation of the Frequency of Listeria Monocytogenes in Raw

Milk Samples Collected from Zanjan Province, Iran
Mohammd Javad Mohhamad Rezaei (Ph.D.)!, Davoud Afshar (Ph.D.)!, Kamyar Mansori (Ph.D.)%,
Siamak Heidarzadeh (Ph.D.)""

1- Dept. of Microbiology and Virology, School of Medicine, Zanjan University of Medical Sciences, Zanjan, Iran.
2- Dept. of Epidemiology and Biostatistics, School of Medicine Zanjan University of Medical Sciences, Zanjan, Iran.

Received: 10 February 2022, Accepted: 12 July 2022
Abstract:

Introduction: Listeria monocytogenes is one of the most important foodborne pathogens that infect various food sources
such as raw milk, cheese, ice cream, vegetables, ready-to-eat (RTE) foods, poultry, meat, and fish. Listeria monocytogenes
can cause severe diseases such as meningoencephalitis, abortion, and septicemia, with a high mortality rate (30%) in
humans. Therefore, the present study was carried out to molecularly investigate the frequency of Listeria monocytogenes in
raw milk samples.

Methods: In this study, 150 raw milk samples from Zanjan province, Iran, were collected at regular intervals. Pure isolates
of Listeria monocytogenes were obtained after enrichment in Buffered Listeria enrichment broth (BLEB), followed by plating
onto blood agar and PALCAM agar medium and incubation at 35 °C for 48 hours. A hly gene-based PCR assay was
developed to detect the presence or absence of virulence genes in isolated Listeria monocytogenes.

Results: The results showed that only one sample was positive by both real-time and conventional PCR methods. It contained
three virulence genes, including hlyA, actA, and prf-A, among the virulence genes studied.

Conclusion: The prevalence of Listeria monocytogenes in Zanjan province was lower than in previous studies, which was
attributed to the small number of samples and the sampling season.
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