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Epidemiological Studies of Avian Reovirus Infection in Broilers in Korea
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ABSTRACT Awvian reovirus (ARV) is a causative agent of viral arthritis/tenosynovitis, and malabsorption syndrome in broiler.
The characteristics of malabsorption syndrome caused by ARV are diarrhea, poor feed conversion and stunting. Therefore, ARV
infection has been recognized as one of the most important disease in the poultry industry because of economical losses. However,
few study of ARV infection in broiler industry has been conducted in Korea. To evaluate the presence of ARV infection in broiler
farms, epidemiological survey such as serological test and virus isolation has been conducted. For the serological survey using
ELISA method, we selected five broiler farms which were located at different area and had a history of growth retardation, lameness,
diarrhea and poor feathering. From these farms serum samples were collected at 1 day, 14 days and market age. All these farms
had no history of vaccination against ARV. In addition to serological survey, we tried to isolate ARV from birds of designated
farms at market age and collected feces and tissue samples such as cecal tonsil, intestine and liver. We were identified ARV by
RT-PCR and transmissible electron microscopy. The samples were inoculated into 9-day-old embryonated eggs via the cho-
rioallantoic membrane to observe the pock formation. For the pathogenicity test of ARV isolates, we inoculated with the isolates
to the right footpad of 3-week-old SPF chicks and observed clinical signs and pathological changes for 14 days after challenge.

Most broilers sampled for serological survey have maternal antibodies which were widely distributed at 1 day and decreased
by 14 days. However, at the market age several broiler farms showed fairly high antibody titer against ARV. This increase
of antibody titer at market age means the possible infection of ARV during the grow-out period. Among total 15 samples
for the isolation of ARV. 2 samples were positive by RT-PCR and finally identified as a ARV. We inoculated these isolates
in the SPF birds and observed that the antibody titer was increased from 7 days after challenge. However, we did not find
any clinical signs both control and challenge groups.

Based on the above results, it is clear that the ARV infection has been circulated in the broiler industry and caused
significant economic losses. Further study is needed to evaluate the virulence of the isolates in the digestive system of broiler
and the molecular characteristics of isolates.

(Key words : avian reovirus, broiler, maternal antibody, ELISA, RT-PCR)

M E et al., 1981).
ARVE XEA-5E9] reoviruseh 22| - 318H4 51 JE| o4
EAS FH3tar oK Spanididos and Graham, 1976; Liu et

al., 1997) 39to] gl o W(Liu et al., 2003), X2 O F nlo]H

Avian reovirus(ARV)= ReoviridaeZH(El, family)2] Ortho-

reovirusZ (&, genus)oll &3l FS I3 AWz 27

5 o8 79 ZFol 7+d ¥ tiJackson and Muldoon, 1973;
Wooley et al., 1972; Robertson and Wilcox, 1985; Malkinson
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2 JAR= 45 nm9] core$} 75 nme] capsid= A E o] 21,
o] capsid 9270 ¢] capsomeres® T-AE 20 A o] Fej =
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o] gltKWalker et al., 1972).

ARVE] A= 10709 #E= FA8E 25 HdF=xY
RNA(double-stranded RNA)Z =] ) ©™(Gouvea and Schni-
tzer, 1982; Schnitzer, 1985), polyacrylamide gel electrophoresis
ol 93} L(large), M(medium), S(small) 37} = -E3+cH(Koide,
1970; Spandidos et al., 1976). ©]5 & FollA S29} sS4 2
A7F o] WA strainoll Al 718 2 S0 dojut
© Ak, 74 Al Aol A] A&HD ] f=]f
##o] tiHuang et al., 1985).

ARV strain dnkH o2 gl LAY &
of thgt WA Hxol wet 2 4 J=dl(Kawamura et
al., 1965; Kawamura and Tsubahara, 1966), $3-7-#}oll ul2} 474
(Sahu and Olson, 1975), 57(Kawamura et al., 1965), 117}
(Wood et al., 1980) 5] @HFo 2 FE3}7|% gt} ARV
= AR e @¥FY 37 Fd 725 /AL e, ¥
gk o= 34 Al MRE At whgo] vERd 4= QIti(Ven der
Heide et al., 1974; Wood et al., 1980; Meanger et al., 1995).

HollAl ARV 4 Al e 94 $4c2s 349
(viral arthritis), &5 =3 (malabsorption), %<3 (enteritis),
ZFA (hepatitis), A1d<5(hydropericardium), 43+ (myocarditis),
vkl 5 & 7] A 3Kchronic respiratory disease) 5°] oM, =
Aol 7+ Al BAZHFE 23K vertical transmission)S
F3l S WolgjolAl el @ 4% IthVan Loon et
al., 2002; Menedez et al., 1974; Ni and Kemp, 1995). ARV7}
SollAl 72 735, 919 I FHeE st SA w4
ANXE A AA A} (FAE A8k AR o8& A &
A #H7E S7L T3 A )Y AL EA st
AH =4S do7)A FiDobson and Glisson, 1992; Mac-
donald et al., 1978; Apple et al., 1991; Takase et al., 1987,
Songserm et al., 2003; Hollmen et al., 2002).

Aol ARV Al el = Fr83557Y 49, 9
2 F2dol wel 8RS (runting-stunting syndrome),
2] F B (helicopter disease), 94 419 A(infectious proven-
triculitis), Z+2FZ(brittle bone disease), = (pale bird syn-
drome) 502 th2 7 Bl £3) 258 olujo] ofd |
olg]oll 7+ A] Taf|7} =tiSongserm et al., 2000). 5730l A]
5U% ool ARV o] ™ #HAbso] £, I % 10
B7EA| Al oF 30% FE7F A o] EAIF dojuiH,
1445 ool el & A-foll= 10~18%9] HALS Yo
Athe oFe] A= B vl QltkBains et al., 1974). 1ol
2124 B 3 ARV BAE O] FAl AAFoR Z
I8 E F(Hemzani et al., 1996: Jones et al., 1994; Jones et

ok o
g7

al., 1989), 2+t (Jones and Onunkwo, 1978; Schwartz et al.,
1976)<} 2H Z(Al Afaleq and Jones, 1989; Page et al., 1982)

M= 7Hdo] FelH n} ik H, Az EE ARV
S 197 "olglol TEAIAS W A 74l YebTh
+ B3 % Jti(Van der Heide et al., 1980). vlol#j2~2 &4
& o] 7-¢- H]E-Z(gastrocnemius tendon) <] Ha])dhE A
AL Holw, Bl gk d o) 5o I So] YRt

THJohnson and Van der Heide, 1971; Jones et al., 1975). ©]<}
22 A 4E Bl HEL AR 25 AF0T =dE)
Al Elo] Ax FEEH o= Ao] o2 A Aol 2 FA
2 {34 EoHTang et al., 1987).
gurx o g ARVY 7HES Aaslr] 93 ihgo 2 v
olgiz &g, A Al 2AH AAE ATHLiu et
al,, 1997). ARV &#2] ¥ RIHoz= AX ujg, Aslo}
<, RT-PCRWY o] o™ (Hieronymus et al., 1983), AlEjo} F
%5 o] &3 ARV EIHS F& 9 9FHchorioallantoic mem-
brane; CAM) 2.2 HE3&}o] Pock EA7 AZAY EQPA=
grelgk(Jackson et al., 1973; Guneratne et al., 1982; Van der
Heide et al., 1981). ©]&13F AAPH-& B =33} AJ7to] 48
e @] Slo] Trdtal wE WA YT ) =2 HAPY
o] Qg PCR HALY] 7% WL e} Solio] Eo} &
[e]

QB Qe AP VL Sla) DA 71 Qs
[e)

e

of

ol

o

A

2
l

Ry

A
o F o]8-=rHLiu et al.,, 1997). 53], RT-PCRHY] 7%, 9
A9} of9] HlolHAE TR = Q= AHo] o] ARV
748 A 8] f83skA o824 AtBruhn et al.,
2005). ARV 78-S AeE 4= Qe FHEH AAL o=

L

= A|S =9 35l= hemagglutination inhibition test(Wood et

>0

al., 1980), agar-gel precipitin test(Menendez et al., 1975) 5°]
Ao, 22wl o3t EHFIAIFH ] AUk & HE W
Ho 2= immunofluorescence test(Kawamura and Tsubahara,
1966)} enzyme linked immunosorbent assay(ELISA)(Island and
Jones, 1988) 7APHC] =T, ELISA AAPHS] 749 & 7
APFel Hlg & W=} RS 7HAAL Lo, Ttk
G AEE g3 wEAA AFsHA o8& F e ARl
I THAdair et al., 1987; Giambrone and Solano, 1988; De De
Herdt et al., 1999).

ARV tigh WA A1E-S SPF Srolut Uy 284
T e dstE 324 HFste] Hatet SA B B
o] i S wEsa, 7 A1) 59 ARk
2 ZAAFE AAE=d ARV strain, HE A=, HE A
w2} Yol thEA YebdTHTang et al., 1987; Rosen-
berger et al., 1989; Songserm et al., 2003).
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A7t FWellA ARVl gk 5= chicken embryo
kidney cells (CEKAIX)E ©]-&3te] 8~1258 9] =u] 57
o] A3 FHZHE 3702] ARV straind #2]5ke] njo]g
20| S 2 BT SR AR} Fateke] Algolell A X
U4 A9, vlo]# 29 electropherotype ZAlol| sl Hi
SO LKKiIm et al,, 1992), o} 742] =l §A]914 ARVOl
ek DA FAlel nloleie] E 4 B HAA
& A7t Bk vFek Agolth

wepA] B AP Sl SAE 4O E ELISA AAPHS
o] g-ste] ARVl thet dFE A 7} wiskE XAbekaL,
o] o= hAll tisted RT-PCR HARS AAI8H
Hpolgs 49 AR5 18t ARV AES &]lg o
& °15 A A BA7I=RE vleld s EEE AlEste]
o] E mlolE =] WA A F8l =W SA14 ARV
o] 74 AelE vsl=dl 2 23] HFo] Stk 3 &%
2 E ARVl tiE 734 54 2 A4 Soll thgh 7134
ARE Agstd Tl S 7oA ARVE] o 9 #e

o

Fysted =28 Fu4 ek

=13=E|

Az H Y

#d

1A A
oA e] ARV 24 3918 9Jsted 3TAI = o] R
3 5] Q1 tH(Table 1).
A HA) A= ARVl e = Iyt &, 53]
oA Al B ZARE 913l ARVEIAS HE3IA] 2
S S FARNE AT 8, dEE

I
A7 MstE 2AFekAL, 31~38U o] S S E

il

F 9l Aol M A%H oz KAS ARIEA ARV
2 AEHA g ¥ F FA B 98, 5 9

A
<, E3F 44 B A UeiE S 5 s70E A

ARV A7} 2A41<] 353 ] SPF Holl 32 HZE3te] HA}
AF W3l A B 2 5o A FAS BEslar, 97

w8 A7} wislsl 71914121 SPF HolX) ARVE AlkeIsial.

AR ZFo)| ARVl 7FE A}
, 89, 7H, A, e =
g/doez E3kA)7)d FFHe

3) ARV Zied Qlah Zato| BHEEl | &

A&H o2 SAE AFEAA S B, T3 AL AL
8 43l B9 B 59 I 4 UEIE 4SS B
YERS & ARV #A1S HEHA &2 A7) 8171, 4%, o
=, 7F30l AXg 57 SA F3HDH, HY, SY, YG, HP)S 4l
Aste] 193, 1499, 31~34Y 7 9] =3} A7)0 A|8E A

Atk

AN

-
3t

F2A (P)TEHANATLMNAFGA] FAAHER

Table 1. Experimental design for epidemiological studies of on ARV infection in broilers

Experiments  No. of farms Days at sampling Methods for test Remark
I 4 1, 14, >21 Serology (ELISA) Randomly selected
il 14 Market agel) Serology (ELISA) Randomly selected
m 5 1, 14, >30 Serology (ELISA) Select the farms with history of ARV infection

Virus identification (RT-PCR)

1) Market age : ranged from 31 to 38-day-old.
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B Eokiko 51133, 1733, 2408F=S ©]-&3te] RT-PCRHL.
2 32 AAE AABFAALFig. 1) 34 HEE vhole=
= 2 A8S T4 SA s7golA ¥ HIL-013 HPI-01
nlo]g 29} o] 5 nlo|# 25 13} Al vi s HIL-02, HPI-
02 HlolH =& FAISAT

2 M 52
A3 SERE JYsKA7IE ZEA)NA TIE SPF
B2 FRUG 2RYS WA Y P2

b A71= Z3A))l ‘ﬂa}o}@] F3iA 7k F-3E ARV &

| 4321 SPF 5 24<+Z Isolator(Three shine, Z5 F4HT)
3 20~33 Cﬂ}ﬂ dFo| e 2= fFAsh

HotH 3FH7HA ARstaiTh

4. NZ2o| xHZ|

1) "3 A2

A B, C, D 47119] ¥ul &4 5olx] 193, d
o|Zof Z}z} AR 105 Mehste] HolS x)F 6k
, ak S el M S5 7191 319 o] %ol 212t 10
A w292 Meste] g A ARV T o
Z4& Hole 57 A RN e 2 TAEE 199,

ox ¥ H o

[e)
o=
1493, 23} A Al 22} 2054 Aeste] BAg 2

Azt

2) Hio|HA 22|18 AR

ARV Qi 248 Kol 57 SA| B34 o)
F 9HY LS dHol 47t TR AoRRlE H 654
< Adste Ao, 53] &35 I Aldle A &
oy} 1a e 2" B AAl 59 A S4o] st
A #ZE 38 FASATKFig. 3). 4D ZH2te] JHAIE)

1 2 3 M

500bp 548 500bp

(A) (B)

Fig. 1. Result of RT-PCR using primer pairs ARV_S4 P4 / ARV _
S4 P5 (A), and ARV_S3 P2 / ARV_S3 P3 (B) ; Lanes 1
to 3 indicate the virus 1133, 1733, 2408 respectively. A
100 bp DNA ladder was used as a molecular size control
in lane M.

ELISA titers
g

L daa bl

B C D E F G H I JOK oL M N
Farms

o
> [He

Fig. 2. Comparison of mean ELISA titers against ARV among
commercial broiler farms at market age.
* Geometric mean titer + standard deviation. Ten blood samples
were tested from each farm except farm D and F from which
7 and 9 blood samples were tested respectively.
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5. Enzyme-Linked Immunosorbent Assay (ELISA)
ARV A E S35 918l AE3HE ELISA kit (Flock-
Chck ARV®, IDEXX Laboratories, Inc., ME, USA)E T-¢13}

Fig. 3. The chickens showing various clinical signs were sampled

from the broiler farms with history of ARV infection at
market age (ranged from 31 to 34-day-old). The clinical
signs were lameness (A, B, C), poor feathering and growth
retardation (D).
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of AEAPE Adehs ol whet AARSHAT ELISA ZHAL
HE QoksPH WA Kit LH o] 1= dilution buffer2 UA}3 96
well plateo] A& A& 5008 3435kt A5 E3HS
o] ZEH ELISA plateo]] 100 LA 53 g2 2L
] 3027F HES-A)7]a1, 350 pL EFE 42 welle 3~5
3 AHsA T 2] welloll o] 2} A2 anti-chicken HRP
conjugate (peroxidase goat anti-chicken 1gG)E- 100 L% &
Shar A2efA] 0% WRSAIZ] § thA] A& 3~53] AA]
3t} o] % WS R edty] $i8f 100 1Le] tetramethylbenzi-
dine (TMB) &2 1583+ Hh-&-A17] the 100 «£L2] stop
solution©. & Wk3-& A A A|Z1t}, ELISA reader(Molecular De-
vices Emax®, CA, USA)Z 650 nmol|4] &35S =43 &
xChek™ 322 13 (Version 2.20)S o]&3tad ELISA &7}
=7t

6. Hio|z{22| 22 H

k=3
5|
ARV 7 5] B

2 570 S 57 FolA RT-
PCR7AL A3} kAo 2 w4 w 227} ELISA A 23 ARV
off thgh Al 7Pt A= AA 57 53] S3td®E A9
ZAS Fi® =z} Abdel] Y3 A3 silica sandE Y3
FrABEATE A" 22 A =9 15u]ol] siFst= FAA7E
7712 phosphate buffed saline (PBS), pH 7.2 golFaL <
3] Zobr Aol A Tt A= streptomycin, pe-
nicillin G, kanamycing ¥7}3F9132, 0.2 mg/mL, 200 1U/mL
71231 0025 mg/mLe] FE=E ARSI

A A E A FES 3,000 rpmoll A 1587 Q4R35
FEhs F8l 9¢ % 9] SPF F-3lete] Qo] 0.1 mLA A
F3le] 1097 v ks tHHieronymus et al., 1983; Rosen-
berger et al., 1989). Bl %F 717t Bt Falghe] HAF AR5
23R, 1095 B FA4S A% 227 (allantoic cavity
fluid : ACF) 2 Alejo}e] 7228 2)F sk @ 9kutell A Pock
B et S g1kt Pock7t FAE Algjol= vt

oo
ol

Table 2. Oligonucleotide primers used for ARVs

olgjz7} BEE ASE 7F3H, ol A8E /A
RT-PCRS A5l ARVE A ER18HATH
7. BReverse Transcriptasepolymerase Chain Reac—
tion (RT-PCR}Z 0|&¢8t ARV & ZAt

RT-PCRE] 712 RT-PCRA]9l| ARE-3}= A]2HAccessQuick
TM RT-PCR system: Promega, WI, USA)ol| &3}e] RT 342
AR om, PCR oA =83} annealing $39] &%
= primer®] TMgkol] 3t 78tk £ Aol ARS-3t pri-
mer= 7]1&0] 2 E P29} P3(Lee et al., 1998), ARV _S4 P4
2} ARV_S4 P5 (Bruhn et al., 2005)5 A8-3lthHTable 2).
cDNA 5-3-2 35cycles (denaturation 94 C 30 sec, annealing
54 C 30 sec, elongation 72 C 1 min, final extention 75 C 10
min)ell 4] =3 =] Atk RT-PCR products 6 ULE- 2% agarose gel
(Invitrogen, CA, USA)ol| ¥ % 05X TBE Bufferel] 4] 100 volts
2287+ 7] 9% F UV-transilluminator 2 #2338} tHFig. 1).

8. ZXI30|&(Electron  Microscopy EME ol
Bt ARV Efol
ITHFAHTHAA(AE 7= g e AAENH

Aoj| Falgt HEF T FAE Pock AEE 9Fsl T
X}QU]%(HJlOOFA;Hltachl Ltd, Tokyo, Japan)©>.Z ARVZ
FRIEF3ATh Pock Al 59t SHSE 10 99] HIE=E &3t
FLE FAE A FANS Y5 S 335 vt
3,000 rpmof| A} 1413 F<t 94 28tk 223 4
oS- 10,000 rpmol| A ThA] 1AZF B3t P4 BES & 45
T ThA] 2 24,000 rpmol| A 24 2= QA B

o 531t w59 A5 E dgste S84 = A
st T3 2 Av|F o2 IFSATh

12b Bk 2

N1 12 _101.
% mlo

. 22| Hlo|2{Ae] HEY AL

oo

B2 ARV WA ZAE AselolA 7413 sPr

Target gene Designation Sequence (5-3) Position” Size (bp)?
ARV _S3 P2 CAAGCATTACAGGGCCAGC 720
5 ARV _S3 P3 ATTACGGGACTCTGCCCGC 199 >
ARV S4 P4 GTGCGTGTTGGAGTTTC 29
4 ARV_S4 P5 ACAAAGCCAGCCAT(G/A)AT 449 o

Y position relative to strain 1133.
2 size of amplified product.
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[o i =4y win
ARV $-1133 strainS- HE&I3ich vlolgx 34 ¥ 28
PockE B3 F-8lete] A8 F RT-PCR 734 o= g
o1e A] &9 HIL-0137} HPI-01 2
HIL- 029} HPI-02E S 2% Hhﬂ}ﬂoﬂ % HEsIATk vlo)
22 AE %L 10MEID QAT AE 3 2 288 E A9 &
290 &3t isolatorol] Wil ARG S A+ HolAZH-
ARVE] B4 A B EH 97t AR fls AHS 5 14
o AR Bl ek B #d Fo, AL 5 9
‘e BESAIL, 1Ak 14 Aol o} AHF o} A
ottt 1adAol= I AF 9} AT S8 F
SIANA FAE AARE 5 oupole s glS AT A
S AFeA 7 a5 AL R 3 2%, s,
AFHeFRoH, AHFHT BE A2 ELISAHAPEC.E ARV
of tigk &AZF A4S AAskaL, AFE Z71e 4
S % RT-PCRE Al&ste] njolg| s 18t

el -{ol'
-
1o

o{x
Sl})%‘ o oX
AL oX o e ofN

ta

o N

ol

10, He|Zalst ZAl
w28 ARVE A% 3 SPF So 2R AFH3 &
zadd-gYol 2443t gk
H9< AH sk
31 hematoxylin and eosin (H&E)

=
ANEee ohg_}x%o] Z2A Az

1. 7| X2|
B A9 Art B2 240 AL A8ed 5

Al 2 2] 8} tHp<0.05).

2 o

1. Et SAOIML] ARV EA|I7F 23

At SA Aol A ARVl tigk B P FAE
ELISA o 2 =43 A= Table 37 2t} 72 49 19
2 2A| o]3) 3A) F Iy} BEE 18904 28500 2 T
FHAl UElHT &, ASEY Csde 1959 2A o8 &
A Bt A7PF A AEFER oY, BERT DEFE A
o2 g AESHUTE o]y g T A7F £X9 TS

gl orolel s 7ielol ol 8 2]

Table 3. Comparison of mean ELISA titers against ARV among
commercial broiler farms randomly selected

ELISA titers
Farms
1 day 14 days after 21 days
A 2348+2739"  339+153 379+ 346
(10/10)? (3/10) (5/10)
5 906 + 477 847 + 1127 768 + 543
(9/10) (8/10) (9/10)
c 2850 + 2663 441 +411 377+392
(10/10) (6/10) (2/10)
5 189 + 498 20 + 149 13+ 96
(4/10) (0/10) (0/10)

Y Geometric mean titer + standard deviation.
2 Ppositive rate: number of positive /number of tested.

AAE G7h BES FUF PO hehda, A 1
1 Aol% Rl 198 P AEE ATE CrBe

g ZHAIG2] ZFel7t ATk Teivt Al
5 BA| o8 A A7t A Ak d
X*O}ML 149% et FA 7= AT DEF] B+
717} 3399} 2002 Y SHAIX|R] 396K T A UER O,
BsdY C5gL 8475} 4412 ¥4 AN R =4 YE)
Sk 1495 9 WA B9, DEES 107 BT o4
° 2 Vet o B 857 O E Rt 19% F
3 WA} BlaLske] xpol7h A Itk 21U o|F &
ol Fi Arhe 149™HH vsse AES UEeH, B
SN A AR HT =2 768011, LA 37 TR
&3 FHAIA oletE JERstTH
AEEE 735, 2197 B A7) 3797 A FAIRE
o SEkAIRE, 1499 o] Hit 971 339Kt =4 YEh &
A A7t Ax Frreke AR B, Y JNATE 55
21497 Al o} 2577} STt B B9 219 H
Hat A7 F AR ol Fo g YEREANE 19 HFE A
A8 s S Btk 2u, A AT B 9
21939 E% 214 7A] A WA ¥lEe] 7 =34t} C
3 AL, B AW TR AL sk A
BRI, 4 ANATE 272 A4 NA vISE Alg A

O

(o) =
Ak D) A9, B 7P} 1302 ARV FA7} A9
A=HA gkon, F NATE 107 BF S405 vE
)

U 5% el ARVZE =] A s & o ASUTh
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23} 48 A] 1471 5714 ARvVell thek ELISA &4 <
712 2438 A= Fig 29 2ok 4 P A Qs
AEFo] 143202 71 wgkal, ME3o] 67512 71 =9k
ok AEES AR 137 s B A G FA
AlX]1 3% 0]“_& Uehda, 54 5y &) v BE

A

2 At Za0| BEE 7 SWoIAMS| ARV LY

1) ARV |7} 23

ARV WAlS HF3A] 9kom, ARV 74 i A4

go] B 570 A FgolA ARvel tig dH
T 97}S ELISA A APHO 2 243 AvE Table 49 2t
195 78t Hit 7k s R gdsiAl velseH, 571
S F HP 573°] 64372 7 =031, YG F30] 891=
71wkt @A) 971 ¥ 2 YehE CV(coefficient of
variation: }Ho| Al 7ke] M= 47] F7o] 81.894 89.4=
w9 = A UERE O, HY 579 7% 45622 7t B
7t FA A= a1, o] T V)8t gk 56202
=2 Holt ole BAZRE A ARVl tidh 1Y
BA o8] A Fit Gt FHER S}Eq CVHE

of AR Aolw WS A 22 & F Ak

o, OlN

718

3T
6

=
3T

Table 4. Comparison of ELISA titers among commercial broiler
farms with history of ARV infection at various time

ELISA titers

Farms p

1 day 14 days Market age”

DH 2301 + 2962 265+ 1179 1261 £1752
(89.4)? (125.3) (95.4)

H 5620 + 2843 529 +181 2107 £1352
(45.6) (32.5) (55.4)

sy 4465 + 5036 1163 £ 1454 2727 + 2907
(81.8) (99.1) (76.3)

YG 891 +£1131 289 +£199 1138 £1118
(85.2) (60.7) (77.6)

Hp 6437 £ 7319 610 + 308 2105+ 2162
(86.0) (45.8) (76.9)

Y Geometric mean titer + standard deviation.
2 Coefficient of variation (%).
9 Market age: ranged from 31 to 34-day-old.

1497 2] 718t Bt 7= HY, SY, HP 58] B¢, 2
7} 529, 1163, 61022 A SHAIX|(ELISA titer 396°]/) H.c}
EXO™, DH, YG 579] 7%l 265, 289= tH& 37 &
3t vlal Al A JEbsTh AT 57 B B 1Y E
718k Bt A7ket Bl Al BF FFaske Zew yehd

ARVE] g A ola A7k 14207 ol F iR AalEs
Aoz Uehith, 58 198 B 24 o3 FA7} B9
S0 79, 1499 ) FA 2 3T Uepd v,

U TR Aol gk A AEgS YeRIL cv
Zro] 370 w4 60.7014 125.30.2 vj$- A VhgkA|Rk
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AZW7F Mg WA EEXFASS & 5 Af
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2 ARV

57) FolA 197l AFHT ZE Al gl théte] RT-PCR
HAALE 3 Ay BE SA0 R ARV AT AEEA &
ATk SHAIT, 144® AR HAIAME H 53¢ 713 HP
FA o] WAHT A ARV FHA7} 742}40} 144= o|A
o ARVell ZAHATS & & ATk AT, 1497 A
AZHJY HP, HI 578 & HP &gl 238 47 A9
T 233 AR AEo] ey, H FelM=
7 5

AEo] HA ZATHTable 5).

TR HE

3) ARV 22|

W S0l BEE S T AFHE A&

= 9Y® SPF F-3leto| A Pock H4 f-F-oF WHS S1sH
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Table 5. Result of RT-PCR in various tissue samples collected
from broiler farms with clinical signs

RT-PCR

Farms Tissues

1 day 14 days  Market age?

Liver - - -
DH  Intestine - - -

Cecal tonsil - - -

Liver - +
HJ Intestine - - -

Cecal tonsil - - -

Liver - - -
SY Intestine - - -

Cecal tonsil - - -

Liver - - -
YG Intestine - - -

Cecal tonsil - - -

Liver - - -
HP Intestine - - +

Cecal tonsil - + +

Y RT-PCR positive using ARV_S4 P4 /| ARV_S4 P5 primer.
2 Market age: ranged from 31 to 34-day-old.

B A ke F8h L4 Ao HP s7e] AR E
ARV #2171 AEFAHTable 6, Fig. 5). Pock dA3}
RT-PCROIA o2 g1 A= F sl HI 5789 1t
Z#] Pock Azl thek AAAwE 17 23 297t gle
O|FANE FxolH, YA} Z7]7} 86 nm<l 20 A Rk
ARV7} 2215 ITHFig. 4).

1) B2l ARVel Wely A}
dlolel s WUy ZALE 919 358 SPF wl 34 A%

A A T2 UERA] &k AR £8E ARVE
A& o aFelAe d=T 2 WA HE 157 H
o T F919] 2H 9 dute Foi7t AskA yeRsTh
49742 JER O U 5AAFE = AR,
2 HE 25 139 2004 % 4G R71A] B2 E
o, FTU= 14 B AHH Ao ARl A
AA Azt S EE o YEiETh 1494 72t 159

Table 6. Comparison of egg mortality and pock formation rate
of various tissue samples collected from broiler farms
at market age

Days at . Egg Pock
sampling Farms Tissues mortality  formation

Liver 213 0/3

HJ Intestine NT" NT

14 Cecal tonsil 213 2/3

days Liver NT NT

HP Intestine NT NT

Cecal tonsil 33 13

Liver 0/3 0/3

DH Intestine 13 0/3

Cecal tonsil 0/3 0/3

Liver 313 2/3

HJ Intestine 313 2/3

Cecal tonsil 2/2 1/2

Liver 33 3/3

Market .

2ge” SY Intestine 212 1/2

Cecal tonsil 33 2/3

Liver 0/3 0/3

YG Intestine 13 0/3

Cecal tonsil 0/2 0/2

Liver 33 0/3

HP Intestine 213 2/3

Cecal tonsil 33 0/3

Y NT: Not tested.
2 Market age: ranged from 31 to 34-day-old.

S SPF Ho 2R AHT 248 HARE 23 SoHe
LA A Sk
T4 AT F UIA 2 252 ATS 33 29 T4
=
B

OEo] HiF A5 6339 g 0F AY EH9kal, T2 1E0] 5149

(Table 7).
ELISA ZAAPHS o] &3 ARVl tigh a4 =4 23}, o)
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Table 7. Comparison of mean body weight among groups ino-
culated with various ARV isolates at 3-week-old SPF
chickens

Body weight (gm)?

Groups  Viruses”
0 DPI 7 DPI 14 DPI

Control No 402.4+51.7 502.1+253 608.9+46.1
™V S-1133  377.0+59.5 490.0+852 615.3+104.8
T1 HIL-01 379.7+424 479.0+50.2 611.6+785
T2 HJL-02 3402+31.6 4180+411 5149+69.5
T3 HPI-01 348.2+353 466.0+43.9 582.3+56.7
T4 HPI-02 373.2+457 500.8+54.7 633.9+78.9

Y Viruses
S-1133:  Reference reovirus for positive control.
HJL-01: Reovirus isolated from HJ farm.

Fig. 4. Purified HIL-01 ARV (arrow) isolated from HJ farm was HJL-02: Reovirus isolated from HJ farm.
examined by transmissible electron microscopy with nega- HPI-01: Reovirus isolated from HP farm.
tive staining. Bar = 100 nm. HPI-02: Reovirus isolated from HP farm.

? Means + SD (standard deviation) (n = 4).

AEE Fit FA G717} 396 o Fo g Frrste] FAHL
Ehgtom, 14dR e 74 A7k} vlmete] B A
g A A7 et sEARE 34 HE 2F T34
7%_‘ A B 14dA7EA] H A H717) 209 365% YA
%] o]3lZ YERGTHTable 8).

22 7114 ARV BR1S 918 RT-PCR A3, of9] #¢]
HlolH 28 T4 HE ¢ 4l 259 1 BAEEdAE
BE A FEoE YERG O, HdME B
2 YeldtiTable 9).

L
T g

4 437bp

——
——
e
e
—
—
ey
e

Fig. 5. Detection of ARV gene using RT-PCR from tissue sam-

1]

-
al
ples collected from HP and HJ farm.

Lane 1, 2: Cecal tonsil from HP farm.

H= rod I} 2ok
Lane 3: Cecal tonsil from HJ farm. ARVE 28 B&E3} 715379 7o) o] A% Bk A}

Lanes 4 & 5: Intestine from HP farm. 5 8§ A}, FkE A4, #EY, HAE 5Y I S
Lane 6: Reovirus(S-1133) strain as positive control. doy|H, o]2 QA3 FFo| B2 HAH I&E Futdch
Marker: 50 bp. (Dobson and Glisson, 1992; Macdonald et al., 1978; Apple et

al., 1991; Takase et al., 1987; Songserm et al., 2003; Hollmen
279 7T ULRAP7HA] 25 g SAIA] ofstE 580 = o et al., 2002). 22iv} A = SA AFdelA ARV ZHell
Bhton, WAl HE 059 B 3A Ve 1A & gk e 2 Aol gk A= vEEE Ao, 1o w
Aoz Jeptor) 1470l 14328 ok 3hA|%] o] ko A el miA = BAE FEFel M E of# At
Uehdth 324 HE 189 A9 T, T2, TA1E0A = 79 Ao] BarE vl gltk 3 5(1992)°] chicken embryo kid-

rob
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Table 8. Comparison of mean ELISA titers of among groups
inoculated with various ARV isolates at 3-week-old
SPF chickens via foot-pad

Table 9. Comparison of ARV reisolation rate using RT-PCR at
tissues of SPF chickens challenged with ARV isolates
at 3 weeks old

. ELISA titers L Tissues
Groups  Viruses” Groups  Viruses”
0 DPI 7 DPI 14 DPI Liver Cecal tonsil  Tendon
Control o | 316t 1667 0+0 291465 T1 HJL-01 4/4? 44 0/4
3
(45.9) 00) (21.9) p) HIL-02 44 4/4 0/4
)
v osus NT 0+0  1432x1146 T3 HPI-01 4/4 414 o/4
- (0.0) (66.0)
T4 HPI-02 4/4 4/4 0/4
- HIL-01 NT 2211+1832 4686 +1270
- (68.6) (26.0) Y Viruses
NT 1530+ 1501 4331 + 2737 HJL-01: Reovirus isolated from HJ farm.
T2 HIL-02 B (75.9) (535) HJL-02: Reovirus isolated from HJ farm.
HPI-01: Reovirus isolated from HP farm.
T3 HPI-01 NT 20£339 36589 HPI-02: Reovirus isolated from HP farm.
~ (1349) (23.8) 2 Number of positive tissue/Number of tested tissue.
T4 HPI-02 NT 658 + 426 1806 + 992
- 53.3 49.5 - -
(533 (499 ARVe] tiste] WA ZALE AASsTh
Y Viruses De Herdt 5(1999)°l 23 1¥% 54 Wolgle] 4%,

S-1133: Reference reovirus for positive control.
HJL-01: Reovirus isolated from HJ farm.
HJL-02: Reovirus isolated from HJ farm.
HPI-01: Reovirus isolated from HP farm.
HPI-02: Reovirus isolated from HP farm.
Geometric mean titer + standard deviation.
Coefficient of variation (%).

NT: Not tested.
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