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Abstract

Proventriculitis is a disease characterized by enlargement of the proventriculus. Several factors
including infectious and non-infectious agents play a role in its development. Reoviruses could
be considered as a main causal agent of proventriculitis in chickens. Based on clinical evidence
and reports of the prevalence of reovirus infection in poultry farms in Iran, the enlargement of
proventriculus and proventriculitis may be related to the reovirus infections. In the present
study, to detect reoviruses in the proventriculus samples, the S1 gene was amplified by RT-PCR
(Reverse Transcription-Polymerase Chain Reaction). According to the findings, out of 75
proventriculus samples collected from 15 broiler farms with large proventriculus in Isfahan
province, 46 samples (61.33% of the samples) and 10 farms (66.66% of the studied farms) were
positive for reovirus based on the amplification of the 532 bp fragment related to the S1 gene.
The collected proventriculi were all macroscopically larger than normal and had more thickness.
The area connecting the proventriculus to the gizzard was loose and lacked sufficient
consistency. In addition, the mucosal layer of the proventriculus was slimy and contained yellow
secretions. In all the histopathological sections related to positive samples, necrosis along with
inflammatory cells were visible in the superficial and deep glands of the proventriculus. In
general, it seems that there is infection with reoviruses in broiler chickens of Isfahan province
and this infection can play a role in causing the inflammation and enlargement of the
proventriculus, therefore, necessary measures should be taken to control and prevent this
infection in broiler chickens.

Conflict of interest: None declared.

Keywords: Broiler chickens, Histopathology, Molecular detection, Proventriculitis, Reovirus.


https://doi.org/10.30495/jvcp.2023.1968840.1386

FYV-YYA i AF ) e EF ol o ojladd VF 0)9 S zaly (2l )y paslibn]

DOI: 10.30495/JVCP.2023.1968840.1386 " s A"

Olgaw! Ol ijf Sax s> olgdl sdan Jis 35190 50 W w59 855 (S 97
by p Sluls 5454 2L, sRT-PCR Jse S5 &

ol Kol oM Az oy S 1yl

Q'ﬁl ‘J;j&.i ‘vny\.w‘ Jb] DK.;J]J ‘stﬁajl .,\7\) gv_{.f:}:_ﬁ\b b.b/\..f.lb 4‘_5_<.J-J:.A‘b 6‘4_9)7 6‘)25) &yTJZ\J—\
Ol 638 g e Dl 13T oS3 038 b doml g « (S sl 0aSils ¢ alSLays p ke L3l —Y
mgholamial388@yah00.com : L3le J ghes sk 55

CACAVARVAUE A PV SR VR ) R VAZAR WPV FF R FTY)

s AS>

ol ahoox 515 Kls 18 O bl 5 Gk pb 5 Ssie sdais Julgs 5 258 0 paseia DI () (SdS 55 b sdas iy U
O Blpl 53 sab s gl 03 Bes sy o 3 LIS 5 AL, dalsd ululy dtes s 25555 Jol oo
sis d Gl ) 53 Cils BT s Sy i ge b 1) S5 Gl g 5o sdas e Sl 5 SA3S 5
Reverse Transcription Polymerase Chain ) RT-PCR 2,4z S1 05 cedss iy <dly 53 L g 90, 2las) 5 plulid
b Olgina! Ol (258 g 0,610 5 05550 gaar odan s 45505 VO 1 laadly wlal p 238 13 135 5 50 (Reaction
RS bl ok s lapsl oy PEI75) 05610 5 (ki god A3 FATY) 30 F7 coden iy Sl 5 (S350 oDl
codds sl pmer sledne phy comen LAS 2L, St W ms p sy s> 5N SL 05 4 b e 3k S OFY axks
plad Adl 5 J5 ea Ol & Jlail a4l Azdls (g s Calied 5 00 g3ls Sl 51 58,5 0 0Kuy Sb Bld I Ken
o by 5Pk ser blie sles 53 9 Ky 355 Ol 5 gl 5 73 edaehy (BB L O e g SIS
4o g edalie b sdne i Aes 5 odaw 308 53 bl ladghe of e & 5555 op8 s s Blod 5l ot e ged
5 L s)le sl s Kilg i (ST oal 5 551 5525 Olghol Dbl (238 slaar sz 55 by s, b (Sa T A

el 350 S e gz 53 Sl pl 5 6Ky 5 JAS Gl p p3Y DL ASL s R sdes e (SAES

5P PG sd (S50 25y sy et i Slgdl (235w g il sl pds

V)


https://doi.org/10.30495/jvcp.2023.1968840.1386
mailto:mgholamia1388@yahoo.com

Sl (oM de g oS s

« g RT-PCR J3Sge 129y & pladol il (2255 sty (ool odnopsiag 3130 53 Lo 998 (590t

S 5ok ps g esl gl 4 Glate OB s 5555
s 53 SO0 Al o s 2 55 i O
el s U 5108y s Slat 5
ol sl IS0 Gl se3l o3 5 ol Iy
2503 3,0l OBy o os s 555 e (slaa, s
“S Sl p g5 CS ¥ 6112 8103 (Sellers, 2022)
Jlasl ol oy s SO54 50 Slos geas Wl o
- LT M s ol pes) 5 sl sk
Benavente and) s,ls i& saoS i olast] gl
.(Martinez-Costas, 2007

5 IS slal sl s s s3lwlis
= s S 3PS s wblie 5l (6,5 4
Gl Il ol s s os s 5, olulis o
L 5ol S syl Cmds s 5 ol
Al = JeSse G35 5 e s s s
Cord g S Ll 0 5 3,05 Szl a2
LS el bl ety SG ek s ST
oo i el asdlas 55 100 (Souza et al., 2018)
oslial sdne i B sladisei 53 S1 05 obs,
A

S5orse Sl s sy Lisks s 4 S
L ol Jls 3 of Slestical §ymee bl (il
S i S glaaa s 5 ens b b e gaalS ol
DL ol 53 S S el ls 3 b
Claile Ll 85 o (5yole pasl aS ol 55158 L a
om0 SLL L a8 lapsle s sl
Aal 5 Ll (Hafner and Guy, 2013) s |ol~
S s sl sl el S s e Ol L

L fgn JolS 5k 4 i pke

-

FPRT

sl da bl gl s s adez 3 s 255
6 a8 il e sk S oKaws Ciste s s
Sluls pedle syl sl sab g o A
NECEN 2o 2 plagilen 1lg e 508
La s 294, (Guy et al, 1998) &S skl i)l S
baaor s 53 s s Sy 53/ g 51 3l Jale
S A Jate 55 Eel s At O seli
S o 0500 5 s ahas 53 Dl L ol s
(sl o Bl Ol edle Ls i e Ol Kl
B e - U S I E PR WRGNE L g
S s ki 53 5 el S kel GA)le e
(Sellers et al.,, 2017) s,ls j &4 i, 434
SRy LS ske (L e DL sddpll Dl
Sbar i osn S5 50 Sl (Ses 0B
Jeong et al., ) 553 sdalive 0,8 o plawil 228
Crhs s il 25e 53 e e glis S (2019
ol ol & S 5 s D8 Vpame 5
o Sl das o 0L ) ole S s a5 pglis
Sl b Ll el oS (ole ol 51 30 s S 1
e 0Ll 53 Shes a8 4 owe OF (galasl
3R89, ememen (Troxler et al., 2013) 555 .
9 JLES LB sdae o Ol el Wl S e
(Catana et al., 2012) 555 58 slaas s> o
Ol o sSdos asle aaiSalamy| Lol ge S0 5l anll
da s 50, (Hauck et al., 2012) s s 50 5 o
s s 353l dm g s 5 5l ds s 365 S
GU et ) 5,5 oLl La s 5,25 5 s 5,2l
.(al., 1998

YyY



PRV ibrin V) lian) SF by F 0)led V5 o9

SSbjaly alleys il

AzZMa ) gd az 5 =Y gles s Ol fb"';\ Ok

Gholami-) x4 &< (Ferdous, Iran

SFESE

.(Ahangaran et al., 2019

RNA tods iy slsas a5 5IRNA 7 sl -
Shestiial b sdas s <ol glad sad 5l a ws s 55,
iy (Ol 3 L) RNA s 5 ol sl oS
gl wldao s Joall s Gk 5 S B
L Lot sod (3l 5 Sl sk s 3 S
as (Ol =) ey L) J5b1 5018 10 =Y (g 5luaslsl
BRI i nglv'\_fub'-p_f BUl gles 3 aids O s
ol an 4 5L Jyloes (0 5 4 RNA Jlasl (gl 5 4l
5ol lsl Laas so s (Ol 5l e 3 Us) J 5001
Wore 53 55 (Olml diasl o) Sas Sl s
$Lid an Jydme 5l oo LRNA wdds )y Doy
Gl U it oo 53 i fuate Koo
WWer 53 sdime Sak Sl 5 (Ol s U3) 3L
o s Shekile S sla LIl cadds Ve e
SU Sl e 53 bl 3L Luate Lis w RNA
sodd Lol Oy 4 (O ol ccmns 3 Us) sl
A 8 ey Sl 4iBs Ve Sdaas \Wrrr s Tsdons
sLid ledipl sl RNA 5 ias 3L 0Ll s
Asadi et ) 138 (55l aar 05 slel S (S

.(al., 2018
CDNA .. ;s lieas :(cDNA) LI DNA Cslus -
ol s2s 3llas RT-PCR 5L 51 el gz oY
Accu Power RT ) S sy Sl 5 oS
A& Jes (Master Mix Kit Bioneer, South Korea
5 3SIRNA g3lub s s 51 e D j5b @

JU)»:—A:»\.LM‘ 4_2-)5\/' éLA.)).) @SJOQJ\AM ‘J‘”..‘ﬁ.

Yy

S aosle sy 5l Al dalys S bl
b sl sy mE S sl s edae
o ol 3 L s s s g 5l SIS
«(Hedayati et al., 2013) >33 0 oss Ol 1 55 Hsb
534S |y edme i Sl 5 S8 5 0l e 1
Sy odalin (23S a g s n slaesl (S
Aoy el s b e s galasie b
Sz 3 edre Sy Ol sl o a3
S SIS s s s is b (So gl 3l s 23,8
0P 53 el Ol 5l 53 055U Ll a)ls 5 g
sdre e gl sloml 03 Wy 25585 b (Sl 2
05 Sl 55 e G 11 oSl
Shalsd sdalin Do)y 3 U odd plxil ¢ 5550 (1
RS slaasl b s ps b, Sty 5 ) e

23 o 5 O gralomSTy oz 51l

b Sy 9 5ls
Lo Ve iy, Sl adl ol po g e -
oM S g N0 SIVEY sy,
Olgiol Ol 55 &35 adne iy SAsS o sk
e 53 Ol (b3 a8 Ak el Sl abade anlllas
505 0 P ol a5l LIS Lk (555 s JiS
3l oy o a5 0l (5] e sdaa iy
ol Cennnd 33 4 4303 a bl o A S g lSus
23 45,5505 AL slapo 4 S8 ol k2
o Sl = (Merk, Germany) J_o,s Vs L
Sl ses 5 SUI glos 5 (S5 I 5L stes Sl
Reverse )RT-PCR il ;i el o o3V

s «(Transcription Polymerase Chain Reaction



Sl (oM de g oS s

« g RT-PCR J3Sge 129y & pladol il (2255 sty (ool odnopsiag 3130 53 Lo 998 (590t

a3l P Do s gends a2 55 AY (gles
54l Pl s 453 00 les > 5l
Wl Py Sl w0 g a5 VY Glos 3 5 28
VY Gles 5o o 2lg GipeS Gemes IS TO
0Lk o . plsil ag3s ) e Sde b geedis a5
Y o3 V0 58T U5 s5, 2 PCR Jsuame -
Tris biorate 3L xJ e YO 3 edd J> 55,51 oS
ol G DNA L 5 0 5,585 SIEDTA (TBE)
o3linad b algd 3 5 03 S (gl SO, (011 03LS)
5 odalin (Bio Tech, China) UV doc oK s
(Shabani et al., 2017) . g ls 5 Se

Dok fedkae gty a0 g 31 (5595l g pblhe g -
S sdime i oL felld Sl lad el 31 Il shate
old s (Merk, Germany) J_o s\ s b b s
03Lid U e 5 3 8wy 3Ll eSS Hh (Ks sy
L 2o 2o dLeica, Germany) ¢ 555 Ses S
cplis olg e A g ol 5l ey S 0 Culbies
oS s sl S 5 sl U ot 4
Sluls 5 edd (6515, (Sigmam, USA) .5 5
S PSS Sl eslial L S5 e 5 5 g e
Bancroft ) . § <5 5 aalis (Olympus, Japan)
.(and Gamble, 2008

Sl S e S A5 S0 Ve A S
A eslanad JZ:J‘)& A\l v_ﬁL@_z = BE U,L,SU rbu\
Y LSLA.))JA.E.:SJ?' QJ“M‘J&;‘)})‘WL‘}J"“
S e 0l s CDNA LIS 4 oSO gedes a5
RERPS I O s 4 53 =V gles 3 (g5lus
Lﬁw‘}ﬁj}j) &L.’.JJ )‘}JGM‘U RT-PCR rlad‘ ‘}"JA—
Uialasl el 5 S105 55 51 odims iy L s
5 (V dsd=) ab g o sla asl » SS4s RT-PCR
ol e eslizad LT G sl IS 0 5 oK
YO ot o o sSae (les] S STy sl e 23 S
V/0 (O =t O3—w) Vo X 3L PCR )5 S
oo /T L0l Ob) o5y IS g s
10 SUDNA o S 5 Yor (011 03kew) ANTP
3 (0l =l «03k—) Tag DNA Polymerase ;-5
e O 51 aen 35 515 S YO e =
oSl 3l s e IS Olge 4 o il o 5l gs
Ol 5= 4 (Reomune, Ceva) S1133 4 5o 5 555,
RT-PCR Sty ples asl s eslanal e J 28
a3 A les s sl g3l b uly el 5o

Lhu»jﬂ}j:)sl ijzigid\fabu.:.u. b)j‘duj""i‘):f Olasein =) J}J;—

o PCR J gvazes o315 5'-3") b sl JIs Saa 05
Xie et al., 1097 5L i OFY F: GGTGCGACTGCTGTATTTGGTAAC s1
R: AATGGAACGATAGCGTGTGGG
jé.&.&&)ﬁﬁ)’\&b&ﬁﬁ&ftjb\OJ‘eM Laasl

e Ve 5 (s FANT) 650 ¥8 5 4 ol

ol Gt OFY ankes iSO bld 51 (o s £9/95)

03 tedean fs sladigad j3 e g po gy oo, 4 -

6‘)‘}"6‘)}: ovwk}'ﬁéﬁ\/a CMJ‘JJB- I

YyY



PNV il AF+) liaej S ol F o)lasd V5 0,0

b Ol esdle g BIS ol BB 5 s Ol
03 9 K5, Sl 5 g5l GJ-J odne o bl
polis ol 53 ;805 b 5l B el 156
Bl Sl oo glaas sl am b oo (55 5l s
348 3 Sl sladshe 5 55,58 (msn 8 2
L3S edalin odan iy (Aas 34E izan 5 (ol

(Y )

12 3 4 5 6

532 bp

o2 Ll bl Sate (V jgead) s 998, ST O3
Laws s, SL 05 dxly sladipd Sl 3 Y s

ol &l SSE 5 o 255 ax g ST
Sl sLdged 5 (KSPFL Oluld ) et -
3 u_<aA ‘°J‘—"1’L§JJIC"7 L;Lha.)\_sugk_; fodas yes
5054 Ls:l_ﬁ QJ[})‘J_?KJJ_: v.ljg..ﬂj;lﬁ Ll

o Jlasl b Oeimed s g iy Cwlbs glhls

7 8 910M

500 bp

eJ.LAJOLL./\ (W) LSLAQ}:M QT)J ASLAUA‘;J.&}}S) S1 g)j 6)[4&:,1;-0‘“\‘ axlad @ Jo};ja PCR J)M oM))}})JZQ\ Jj )‘ sz.i}‘d -\ Jg.i

AL e (Ol ) e 3Bk i Ver Sl by o M O g e J xS eiasOlis Ve Ot oo J S 4 bgy o 4 O sme i ote (Glad gal

Y
-y ’I'.!,‘",.t,q. ‘...g (;.' .
\ m' . p ANES
R RN

GAC . &L |
R s 2 ST R N Pl

aetar ON

dL@Jj\ L;Lhd}l,w)‘}«a} (u ‘(& U&d__) odxe yi SAe d&.&ﬁ @L)jjga (<l ZaJ:.AL;?_! ‘_;th".u): CJL*J“L«: &)&jﬁyﬁ)@'—" J.{&

(VX s ol (s S slea 6}2‘1&)) odra Ao 3UE 53 (G QK.::.) u‘.’)’.'féj(b)j uK._.i)

ARIA



Sl (oM de g oS s

« g RT-PCR J3Sge 129y & pladol il (2255 sty (ool odnopsiag 3130 53 Lo 998 (590t

Lhdﬂ}ﬁ)}ﬁ)sloj &‘)6@4.:}&: sl LL>J)"°.,L::J.~)J.3 Lgur)b W}—Y JJJ}

(M‘)-ﬁ) rJUJ:WA_ﬂ}a "éb‘;

pb’ 35 Cudn Ak god Sl

c-\.»:t‘;aJﬁfJu-\S

0
0

¥
Ao
Y

S
0

o <« F

<}

A

<« I O m m O O W

T O =z Z r X

Aoy s VYN 5 o 5 ol s 035l 50 o y3 AV/S
Al-) wacs oLl ccte J5STse LU 51es s
534S glasllas ;3 ooeen (Ebshahy et al., 2020
Slae,lb o La s n 5y ) p S e
S S gl oy el bl 258 Glaar
35 eilises Sl il 1oV (bl s VL
SoalS Eely oS Wals OLES sdan i 5 ol SOL S
3ol gk SaalS Ola 5o 2y 55l 5 Ad) S s
OldeaiSls B RS .(Mohamed et al., 2016)
3l daar o a s 9585 s Sl WL
odms i 55 (Bl SO sl 5 edae i Sl
slaasl | (Kutkat et al., 2010) s sal sdalis |
s e LS o s s Sl s

L8 L sdae i 53 Ol 5 sa> 5 ws s

S S o 5 Lo

5505 Sl Sl 4 ol aallas 5o
Olgtol Dbl 258 laar s sdrs iy Sl s
eSS el SSASL s IS sl
5l S RT-PCR J5S0 50 ilesl 5l ahool> =
2 La sy b gdowss 78 350 (Sl 6t
Sledl 5l 5 lgiol Sliul 2258 4 glag
R ]

P sy Ly Ses Il os s
Shessls sy gt SLAIS 238 laar o
P i s 1 A O slas-JT abesr
Ao o 58 laar s 3 s s Slac s
S s YOA 5 YO Gladla s me Ol

Y5



PRV ibrin V) lian) SF by F 0)led V5 o9

SSbjaly alleys il

i Byo Gl 53 Ll il Sl ol sl 5
J—lss s s edda s s 255 S]]
4,55 5 s g 2 se edan iy el eS|
Rl s Al e Slals ol SOT J o
Jol Lo s 8, LS e Sy w0 b Jelss
A8 o Ol a8 syls 35y (gadaie LSS L4
LS 5550l (g 5 GladiS (s s Joloe e
Lo pasten s i sdmn i el sl s 30
3555 3wl )3 g edae Sl 555 ale s
=0 bl e e g 208 p il o 2 ke iy
MJJJW}‘QWASJJ‘J&EL}B“QY)J
Taha et al., ) 55,5 o bass> i) 5 Ol
s oS 05 i S gl lap sl 55 (2017
e odns i Sladisod 53 59250 Slams 29 £ 55
S YT LY Gladle e s | oledl w0
“6,S 534S glasllas ;3 (Kimet al.,, 2015) ws S
2 r9m33 05 4SS o p el pll g
odme oy Slals a3 M &5 pladsr o odas iy
e—emen (Yan et al, 2022) coslodials 5 s 5
oS Sl sl ot 55 s (6 505 Slalllas
a9 05 =l 53 Cdar e s ool
GUY €t ) 3503 555 W s yes 5551 5 s s o958 o
.al., 1998

ol G glaasly el o Sl A
2 Lasasis b Sestl o, oo J i oSyl
o=l 52 2y Olgiol Ol 28 S slaar s
SSop s ol asle sbaul js uols e Sa sl

Sl p3Y LBl el L A2l andls (28 sdas i

Yyy

oonsss YL Gl L g by sl sl S
o adre iy Ol 4D 258 4 gladlS o
sdiSslol Jewl alse 51 S Jele cpl das o
AL g 3y ge adlils 53 edas Sl 3 Sl
sl g edle ol adlae 55 (s b
L os sy syt Lo 5l Laassed 5 S s
S LA e p i SOHAL B e lad sl
4 by e I fblie pled s A el
o 5SS s s syam Bl Sl cde Gladd sal
o 5 a3 53 g Sl ol s
Shasns i s A5k s stalie L stee iy
SSEn s Sk bl 51 Kes ol &);T@-?
bl g i Culbhs 5o gole S
o 3 B o5 L 5 s DK 4 Jlas]
Sl 5 ol 5 ) edme iy ols 5L Ol
Sluls aS ol 1S byl pl 5o e K 53
La s mosiy 3l ool sdme i Ll 5 sddiodalin
S 6N Sl 03 45 |y daeg ol
Sluls s S 51,8 oLyl s o)l oolin
5 035555 Jle sl Cmuledd iyl S elia
33 el daallas Slols 53 VAVA Jla s OlLSs
Gy SAES S oder e p ki 4 Ve slaalS
odalive |y oy f 3de 53 G 09 L odas
s~ W .(Kouwenhoven et al., 1978) s, o5 S
a0 ol A el iy 50 S5 Ll
ol 3 Al e s 5 S al et
oM\ (Lenz et al., 1998) wus jolastl oluls
s &3Pl Sluls sy s 4 S1OT o

i mlisslen 2 M Klg e s s



Sl (oM de g oS s « g RT-PCR J3Sge 129y & pladol il (2255 sty (ool odnopsiag 3130 53 Lo 998 (590t

e 3 s s S s el i o 55 5 Sde So Il 6 Sty 5 J S

Aoled e Glas 5 AT (55 s ablis Zed ol 225
. . - ./
8[:»6 U")L” (5)‘}"" L;“'
sl ujf@advu)\;@ PLd o8 5 AS) gsmedils asbolL 3l e dlie oyl
A bl JEFPSES OBt 5 sl (OF1F ) iaalOLL
@L:.a

e Allawe, A.B., Abbas, A.A. and Taha, Z.H. (2017). Detection of transmissible viral proventriculitis in
Irag. Journal of Entomology and Zoology Studies, 5 (3): 974-978.

e Asadi, J., Gholami-Ahangaran, M. and Momtaz, H. (2018). Molecular detection of Ornithobacterium
rhinotracheale in quails of Isfahan province. Veterinary Clinical Pathology, 12(45): 1-7. [In Persian]

e Al-Ebshahy, E., Mohamed, S. and Abas, O. (2020). First report of seroprevalence and genetic
characterization of avian orthoreovirus in Egypt. Journal of Tropical Animal Health and Productio,
52 (2): 1049-1054.

e Bancroft, J.D. and Gamble, M. (2008). Theory and practice of histological techniques. 6th ed., Churchill
Livingstone: Elsevier Health Sciences, pp: 100-110.

e Benavente, J. and Martinez-Costas, J. (2007). Avian reovirus: structure and biology. Virus
Research, 123(2): 105-119.

e Catana, N., Coman, A. and Fodor, I. (2012). Research on the role of avian reovirus in transmissible viral
etiology proventriculitis. Lucrari Stiintifice-Universitatea de Stiinte Agricole a Banatului Timisoara,
Medicina Veterinara, 45(3): 23-26.

e Dormitorio, T.V, Giambrone, J.J. and Hoerr, F.J. (2007). Transmissible proventriculitis in broilers. Avian
Pathology, 36(2): 87-91.

elLi, G, Yuan, S., He, M., Zhao, M., Hao, X., Song, M., et al. (2018). Emergence of gyrovirus 3 in
commercial broiler chickens with transmissible viral proventriculitis. The 16th World Veterinary
Poultry Association Transboundary and Emerging Diseases, 65(5): 1170-1174.

e Gholami-Ahangaran, M., Moghtadaiee, E. and Ahmadi, A. (2019). Molecular detection of Marek,s virus
in backyard fowl with nodular lesions in visceral organs. Veterinary Clinical Pathology, 13(50):
151-161. [In Persian]

e Grau-Roma, L., Schock, A., Nofrarias, M., Ali Wali, N., de Fraga, A.P., Garcia-Rueda, C., et al. (2020).
Retrospective study on transmissible viral proventriculitis and chicken proventricular necrosis virus
(CPNV) in the UK. Avian Pathology, 49(1): 99-105.

e Guy, J.S. (1998). Virus infections of the gastrointestinal tract of poultry. Poultry Science, 77(8): 1166-
1175.

e Hafner, S. and Guy, J.S. (2013). Proventriculitis and proventricular dilatation of broiler chickens. In:
Diseases of Poultry. Swayne, D.E., Glisson, J.R., McDouglald, L.R., Nolan, L.K., Suarez, D.L. and
Nair, V.L. editors. 13th ed., Ames, IA: Wiley-Blackwell Publishing, pp: 1328-1332.

e Hauck, R., Stoute, S., Senties-Cue, C.G., Guy, J.S. and Shivaprasad, H. L. (2020). A retrospective study
of transmissible viral proventriculitis in broiler chickens in California: 2000-18. Avian Diseases,
64(4): 525-531.

YYA



FIV-FYR sbrin VF ) i) SF ol F o)les AF 6y0 S el (alSileys i

e Hedayati, M., Shojadoust, B. and Peyghambari, M. (2012). Identification of reoviruses causing
tenosynovitis in birds from Iranian mother hen flocks by RT-PCR and RFLP methods. Iranian
Journal of Veterinary Medicine, 7(2): 135-142.

e Jeong, J.K., Jeong, H., An, E. and Han, S. (2019). The prevalence of avian reovirus infection in poultry
farms of Jeonbuk province, Korea. Korean Journal of Veterinary Service, 42(4): 237-243.

e Jones, R.C. and Georgiou, K. (1984). Reovirus-induced tenosynovitis in chickens the influence of age at
infection. Avian Pathology, 13(3): 441-457.

e Kim, H.R., Yoon, S.J., Lee, H.S. and Kwon, Y.K. (2015). Identification of a picornavirus from chickens
with transmissible viral proventriculitis using metagenomic analysis. Archives of Virology, 160(3):
701-709.

e Kouwenhoven, B., Vertommen, M. and Goren, E. (1988). Investigations into the role of reovirus in the
malabsorption syndrome. Avian Pathology, 17(4): 879-892.

e Kutkat, M.A., Hoda, M.A., Khalil, S.A., El-Fatah, M.A. and Torky, H.A. (2010). Studies on
proventriculitis in broilers with molecular characterization of its viral causes. Journal of American
Science, 6(9): 582-592.

elenz, S.D., Hoerr, F.J., Ellis, A.C., Toivio-Kinnucan, M.A. and Yu, M. (1998). Gastrointestinal
pathogenicity of adenoviruses and reoviruses isolated from broiler chickens in Alabama. Journal of
Veterinary Diagnostic Investigation, 10(2): 145-151.

e Marusak, R.A., West, M.A., Davis, J.F., Fletcher, O.J. and Guy, J.S. (2012). Transmissible viral
proventriculitis identified in broiler breeder and layer hens. Avian Diseases, 56(4): 757-759.

e Mohamed, S., Al-Ebshahy, E.M., Khalil, S.A., AbdelHady, H.A. and Elbestawy, A.R. (2019). Molecular
identification and pathogenicity assessment of avian reovirus in Egypt. Alexandria Journal for
Veterinary Sciences, 63(1): 100-110.

e Pantin-Jackwood, M.J., Brown, T.P. and Huff, G.R. (2004). Proventriculitis in broiler chickens:
immunohistochemical characterization of the lymphocytes infiltrating the proventricular glands.
Veterinary Pathology, 41(6): 641-648.

e Robertson, M.D. and Wilcox, G.E. (1986). Avian reovirus. Veterinary Bulletin, 56 (4): 154-174.

e Sellers, H.S. (2017). Current limitations in control of viral arthritis and tenosynovitis caused by avian
reoviruses in commercial poultry. Veterinary Microbiology, 206: 152-156.

e Sellers, H.S. (2022). Avian reoviruses from clinical cases of tenosynovitis: An overview of diagnostic
approaches and 10-year review of isolations and genetic characterization. Avian Diseases, 66(4):
420-426.

e Shabani, A.A., Gholami-Ahangaran, M. and Momtaz, H. (2017). Molecular detection of Ornithbacterium
rhinotracheale and Newcastle disease virus in ostriches of Isfahan province. Veterinary Clinical
Pathology, 11(42): 97-105. [In Persian]

e Souza, S.O., De Carli, S., Lunge, V.R., Ikuta, N., Canal, C.W., Pavarini, S.P., et al. (2018). Pathological
and molecular findings of avian reoviruses from clinical cases of tenosynovitis in poultry flocks
from Brazil. Poultry Science, 97(10): 3550-3555.

e Troxler, S., Rigomier, P., Bilic, I., Liebhart, D., Prokofieva, I., Robineau, B., et al. (2013). Identification
of a new reovirus causing substantial losses in broiler production in France, despite routine
vaccination of breeders. Veterinary Record, 172(21): 556-556.

e Xie, Z., Fadl, A.A., Girshick, T. and Khan, M.I. (1997). Amplification of avian reovirus RNA using the
reverse transcriptase-polymerase chain reaction. Avian Diseases, 18(2): 654-660.

eYan, T., Li, G, Zhou, D., Hu, L., Hao, X., Li, R. and Cheng, Z. (2022). Long read sequencing revealed
proventricular virome of broiler chicken with transmission viral proventriculitis. BMC Veterinary
Research, 18(1): 1-7.

¥ya



