’f'rdk.wj_fajw_ﬂ.d.:jf'oj}.: ",Ldb/-dlid
DOI: 10.22055/1VJ.2022.306197.2402

S (LK 3 (S50 Lt s (S 8T (G351 8 (e
3980 Ol e

Tsomaa Gael 9 el La, T us (h sl PuIB las (e

Ol aal laal Ol ez daged ol&ils (K ppels 0dSClils (K5 r_,l.r— 095 skl !
O pl lgal sl Of e Agd NEEHN (S el s 0SS (g5 sm S 09 S Ll Y

Ol pl Glaal Glgal O e A Ksls (S jals 0 USKEs (8 ges (5 S5 &yi&;&hr

VAT VE /B sl s

oS>

. e

L (Le S 5 bsu) (S oblsas (35168 sl 51 €€ 5 gd oo osmune solan delse Gaipae 5 (S LT oS00 L
o o) Al 5035 0+) Kt 80ME Vo v (555 50 pedla dalllie 308 e Ll o el S5 om s L Gl s e ST L
cladin ol o8 S o sl Olas sl sl (Kb jaels s0Sils Gl ylas 4 gelal o Jlgl & Mane s0d3 0+ 5 Sl
G eas sl (oa Hgaa LB ) Jlpwl oladiie 5 Jlpal s Blad 4 (o, S o&ius cuas 5wl 5 (uia o Jus 51 ol
.._\:uﬁLl")l‘,:‘;‘ajli)gmu‘)ldgplyiw‘,@&q;\aq&l@tﬁuﬁp‘w oS el S eliaie 5 ald s S
ISB (oo 3550 (IS il das0 ¥ slou 5080 15 5 La) sad (5l B &) pem 4 0ES 55 5 adliine SiS g lad s
fOXA 0,3 51 saliial b s PCR (o g5 LS o5, Liiseap Jdinl latglan 28 S o) 5em G plasd sn slaciad b pugen
Ghia ¥ Jold afinne @dS ) Juols ol 0l s (O9s Deolan) OF Sus uns cga Al 05 5 (oSL olubia cya
S L el o SSte dlaa A Sl ecnlgd o s (el wolse S B ¥ sl sla& Hl i ¥) g Vv SN S Sikie
i 9135 51 S 00 S 4 late oo Bgad g e @Il moa 3 Haeaa Ll 3 aS b wul K068 0/ L o 5 wlaa
Ol g S S0t sl ety IS5, Liven s 538SL JED) o w0 586 (530 S (lsie 4 Ol a1 ibie )
Adbeo soomd (2l 5 Sl sl 5o S0k aSE b (g lan cuns

R T R e e R

dadle
4 JL&." J.'G d\)LSJLQ.:.y J.ALQ Ve )l J:":‘." C/-v-‘\ ol L gél}- C)L"}:}- J:';Lr cL:.’i) L;‘EL" )‘ szl.;.mu L
Mpall il ed il e £ 5 K 5 Ol ol S g 5 0Ll e S e sl s sla Ui

Ol 31 gal 3laal O ez daged ol (Kb puals 0uSC2ils (AL s r‘,l& 058 skl ol Jas ogp 1 J g a..\.‘..a_‘,}*
E-mail: bmosallanejad@scu.ac.ir

[oNolel

© 2020 by the authors. Licensee SCU, Ahvaz, Iran. This article is an open access article distributed under the
terms and conditions of the Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0
license) (http://creativecommons.org/licenses/by-nc/4.0/).

VOO | WY Glicusy F o jlad anu ) g3 0y 99 () gl (oSl Jols da pdid




Fredriksson-) b ("”'fKJ‘ Gy Users 8
Ahomaa et al, 2000; Simonova et al, 2007; Byun et
.@al, 2011

5 LS gabie 5| S0 5 bt oS gl 0T )
Rl S s e 5 el (el 0 (3Ll Wl slaa S
Gl 3l s Jlie S Oype 4 o SL
Sl b oo 53 S w0 S 5 S Sllos 5l (55U
et b Sl o 1S S e diles s
(S S len 4 M Ol S §si
o ot Jlgud i )0 G L odle il ol (5lulr
B Y i et N B
S 52 o)l g Sl L SLSL S e s s g
by & o2l wale F Ligs, oy Ko dy
Olgem 31 LSS o ol ol 158 (Kad o575 2
sy ST 3 SH N SslHlS Cols Sl
.(Wibbelt and Kelly, 2001; Kich et al, 2020)
Ol 53 Lo 51 30 Gl yie 3 0 45 L= O
o) et e el Rl b s Sl L
Ol b dts oles 53 a8 SUlgm 53 dligolen Jolse
3l G Ke Ll el Pl Sl (S s S
&2 057 3L 6 SL s kil @l O el (S
Sgh ey Lol s Jgal e A8 ol
s 03 45 Lgurmﬁjlf)l sl 4 ui.w Solew ol
5k sl S R (om0 Ol Dby by
Sl dyome gy )15 Oy s Badloms (g3l T iy

el e wged S Ol ag (o SL el
Lo Glp 3L C2S 5 (i Giib ) e
by Glp gde SES 5 sl
o S5 e gl Ll L0 K STy 0
i S S s S S8 S g
Jourdan et al, ) ol Hls, s 5 s 5VL &35 51 PCR

.(2000; Greene et al, 2012
S 53 Ly S35 Slanlllas 055 U &S b 0T 5

el Sl G g w8 S s Slpal ade Sl

O 9 ou 8 oanls 15 Jas rege

3 S s0 80 Lt IS ¢ 0SS shaS™ L 00
sbSL shsober Jolse s Ol (sl L/
b 5 5 LS Sl olSaws 5l a8 dipd o o gues
Torres et al, 2001; Greene et ) .5 o fate Ol
.@l, 2012

0 S S e ¢ Jols 5SS o o 4y Ltann o slags S
aw Lied ey Se /0 =) x ) =Y o3l g g i
03401 1 Ly S 5 S oS Lty vge oS 515550
by ASEDSpa Loy Bl wS
iy b oty L 5 sl 00 ey
S35 e 0Ll 55 S A e (Kl
23 Sher D Ly sdes O (S e
035 £l eyl ot cB S Sl &S il
) 0Ll & Sl Sl 3l e pie JUsl ot il
Greene et al, 2012;) s,ls 345 50 (U835 o5
b SL ol s Gaiew , (Hetem et al, 2013
s 5 oWl LS s Olee 5 Ol e S rie
Stammeetal, ) 555 0 © gumes Lyl 4l gla, 528
.(2013

3 Gl il DUl g e S bt S
DLl Syl 5 ol ol (3l Lama 5l 55 5 o2
Sllaze 53 8L pl Jgama oo IS0 4l Sl
225 A8 e My S0l Sl s b oelis
- iy s J s slalde 5 AR LST slalases
(el il Glac g e 5 oo g Db dliw LS
B 3l w5 ke LS 3 135k Slaca s & 52 &
O3 Os27 Oz sla s, Lol oa Bs 5 B4 Bs B
A Ll sk 6 L& s Ay 5 Ol
U S phe £ Ol 35 o0 Ol 53 Solen i 50
bl s s e Slale 5y S ST 0 L o 5
Wl pslie S Eo Rl WS Gk Sl St
0 (Dl sl S Sl S pd e Sole s
L Gk 5t 5k 2l 5 00 Jame Gl )l >
O e Olusl 48 deey o s a0 05 oo Mtes o3 51 Jaoms

V¥V Glicusy oF o jlach cana ) 93 0590 () g (oSl jola d s



o SR 53 G55 L 4y (S P S5l B s

Ll sl 5 (V) s5ms (Vo) g S 0) il Q)
O 5 Jlgul drly K ooMB 00 sldad s 5 0356 ()
5 55 s (el ) e Tl 31 o5
(o3 YY) il 5 a8 5l LS 5l Ao BV
S1os) oSl a5l s g es S adas el i S )
Sl e Ao ,3 V0 5 Sls,ls LT 5l ko ys YO (055
28 b 8 e oKL IS (ls ph ses s s
g el s LOT 55 K sm ol Gl ole )
SIS (8L Ca g e 5 ol (LAS S
Ly 680 ol o gz el Il gladi sl
Q) A5 esls S Ae Bl Sls Dy T s (USR] 5
S OIS 5l am s F by 5s 5 wia ¥ e
5wl e 1S O SOl ol S
sl Sl s 5 gladlie jlear CLS s @
(s 55l 40 35 053 & sad S 03l 5 BT
=MW gadlee S ams (555 2SS 4 pes Ol Lo s
ol o3l kS glalesma A esls S BT s
VY Bl cne sl s J‘;L;':.;LA a3 YO les s
gl 53 LSl ad,y Cilee s S 4SSl csle
S S i 5 S TUT s Sl el
s - el Jaes s [5does oA andls y Lew
S b 0 S 5 o e S 3ls 28 ST
SYBI o tlesl plowil 5 0 8 (50l S5, Lo i oo
L esls CiSTKIA S'TSI gladass 53 last
ot Al S e g nl s Sty bl
SIM "SC %PD LD (slakime 55 oS Kl 4gai
Cladlis culg 53 5 LKid esls S 6,4l S*'MR-VP
PCR oS5 51 eslinal U ol o5Ts 57 L o Iz

1 Buffered Peptone Water

2 Triple Sugar Iron Agar
3Kligler Iron Agar

4 Lysine Decarboxylase Broth
5Phenylalanine Deaminase Agar
6 Simmons Citrate Agar

7 Sulfide-Indol-Motility

8 Methyl Red-Voges Proskauer

e 53 6L opl spas sp ol anllas
O 15 o e ol ot (sla 5 30 et
Sl Bl 5D a8 oKavs Cunss i S
o3 foXA gail Cus salS 39y s p 58 5 (055

30 G557 0 L e (Gl g

SN TPRRIr

Ol obo Sl oSl S el 5l ol 3
6503 2 o g0 ) il Ol 3l eslinal
350 K i J (K a3DB V0 e 036 g he 5l La
3ol 50 3l (gl 0303 0 5 (Il 05315 O) andllas
g ol (Sels 0aSils Ol jlow 4 ol
Lo ololdr Cr Ul Ol Glal Ol e
oslizal Olojen IS @ N R R N Jr e/
5 Sk bl 5 elS Gl Sl s S
AL ey S 4 DNA sl ssbe 4 s @gel
il 55 s s esls Jl 3 alg) ys el ) slads gal
i 0aSils bty Son b3l 4 S Olej
ol cyoge U L ed Glos o3l 05 (oS0 A S
238 o (e £) VYAV

olp iz o e 3l K Slasiie el
5 el sz Blad a4 218 Saus Cons
O yme anle (O 2= B 3D Jleul Olasis
038V 4l 3 8 o Sasline 5ol o S
YO) Jl V5 VL 5 (235 £0) Jle ) Sl 5eS
OF 5 5 oK o395 BV sliad b (gl (550
boee Julo andllas 5 50 LKl 35 W esle 350

JJ"‘:’JAJJ 4(9) ‘-;iaﬂu u:’j‘"""’ c(\V) J"j:" &eb% \c')

VOV | A Y Glicuey oF o jlach ada ) 93 0590 () ! (S Jala da puis



http://lms.bums.ac.ir/mod/glossary/showentry.php?eid=331&displayformat=dictionary

350 (=) bl 0o Bsbon 4 by e @il 0
A58 YO = 53 PCR bjglsve k8 S 513 )
S V0 ol &5 A ag 05 Sl plS s sl
V) La el S SGAlaS a Sl s S ) S e
Sl s S 10 5 SIDNA 25 Sn ¥ oY 35 S
el Jls o (Lambertz et al, 2005) 55 lkis
Sl 0 03,51 5 Cb 4GSl 53 el eslinl
(Table 1)

s ail gfoxA slads gl sPCR mSly sles as o
25 dsdr 3 IS Lt 4 S 55U Slagylor
5 r e e (Table 2) ol sd 635l
sslizal Ao ,ys S 58T J5 51 PCR oY seames sdalive
s S

el o OBl il ) Ll s e a5 L

.Q;ﬁﬁ\}dJUTﬁjl

O 9 ou 8 oanls 15 Jas rege

Sy G5 Jole plod B S 13 Gle sz 205
el o Bl 515 O3 Jamme 55 ol (G5l 28 (Sladi 5ol
s S
s o 4 S S gl DNA Cl;b:.ﬂ\ S
LS aadls pub 4 Al eslanal Ol s,
e ST lams (555 51 5 SL Al 8 51 s
8303 el e ST s Soe Yov o 5 o axdls
ol bbb Sl ATk VO s S
Voo los o aids Vo Cde 4 SWge 5 oKus oy
g el Cows 4y Glas A esls Ll 3 3 S ol a s
Colg L3 S Sady Sl Aves g s adds ) S
03 s ekt il e b sy mle 5l ads See Ve
Y+ e slas 53 PCR ol (gl ol (Sla 55 Sos
slad gl (s ol 5y S SIS 31 S ol ax s
oS FoxA 05 5l el U LG o700 Lo 4 S S0
303 (GRS 8 L 02 CBli 5 olan]

Table 1. Nucleotide sequence of primer, target gene and product size to detect
Y. enterocolitica (Huang et al, 2010)

. Accession Size

Gene | Genus and Species number Sequence (bp)
.. F: CTCTGCGGAAGATAACTATG

foxA Y. enterocolitica X60447.1 R: ATCCGGGAATAAACTTGGCGTA 1532
. . F: GGTTATTGTATTAGTATTGTT

ail Y. enterocolitica M29945.1 R: CAGGTGGGTTTTCACTATCTG 585

Table 2: Temperature and number of cycles to complete the foxA and ail genes specific to
Y. enterocolitica respectively

Cycles Temperature (°C) Time Number
Primary denaturation 94/94 5/5 (min) 11
Secondary denaturation 94/94 15/15 (sec)
Anealing 58/57 30/30 (sec) 30/30
Extention 72[72 60/30 (sec) 30/30
Final extention 72[72 10 (min) 1/1
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Figure 1: Molecular confirmation and detection
of Y. enterocolinic by PCR. Amplification of foxA
gene in Y. enterocolinica. No. 1, 2 and 3 of
suspected specimens lack foxA gene, No. 4: Y.
enterocolinica isolate containing foxA gene, No. 5
and 8: Positive control No. 6: Negative control
and No. 7: molecular marker bp50.

Figure 2: Identification of virulence genes of ail
by PCR. Amplification of ail gene in Y.
enterocolinica. No 1: Y. enterocolinica isolate
without ail gene. No. 2: bp50 molecular marker.
No. 3: positive control with ail gene and No. 4:
negative control.
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Abstract

Yersinia enterocolitica is one of the most important pathogens transmitted through the digestive tract of pets
(dogs and cats) to human. This bacterium is the causative agent of enterocolitis in human. The present study was
performed on one hundred dogs (fifty clinically healthy and fifty affected to diarrhea) referred to Veterinary
Hospital of Shahid Chamran University of Ahvaz. All characteristics of dogs such as age, gender, breed,
gastrointestinal status for diarrhea and characteristic of diarrhea (heamorrhagic), history of raw meat consumption
and dog origin were recorded. Then, two stool specimens were taken using sterile glove and swab of the rectum
area. The samples were also examined for direct culture and enriched culture (in the buffered peptone water at
temperature of 4° C). In cases that the grown colonies were suspected to Yersinia, initial tests (catalase, oxidase
and gram staining) were performed and identified with biochemical tests. The probable isolates of Yersinia
enterocolitica were recognized by PCR technique and then foxA gene was used to identify bacterium and determine
the virulence with ail gene (pathogenicity). Three suspected isolates from one hundred samples (one case of
healthy dogs and two cases of diarrheic animals) were included in the results of direct culture. Results of enriched
culture were composed of six suspected isolates from one hundred cases (three out of healthy dogs and three other
cases of diarrheic animals). Finally, out of the nine suspected isolates to Yersinia, only one sample was confirmed
for Yersinia enterocolitica that was negative for ail virulence gene. The positive sample was belonged to a healthy,
male and ten-months-old Pit bull terrier imported dog that was fed with raw meat. The results of this study showed
that the dogs of this area cannot be considered as a potential reservoir for transmission of Yersinia enterocolitica.
Further studies are necessary to determine the status of the disease, with more emphasis on the imported and rural
dogs.
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