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Avian Reovirus Infection Associated with Sudden
Death in Laying Chickens and Transient Immune
Suppression to Newcastle Disease Virus Vaccination
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Abstract

Forty seven-day-old, New hubbard-type laying chickens from a commercial flock in Tung yai district
Nakhon si thammarat province, exhibited sudden death with bursal atrophy. The morbidity and mortality
rates were identical, 7.93% (119/1,500). The affected flock had been administered with Newcastle disease
vaccine at 17 days of age. Pieces of bursa, kidney, liver, spleen, myocardium, trachea with lung and rectum
were taken from necropsied birds and inoculated separately onto chick embryo liver (CELi) cells. A
characteristic cytopathic effect (CPE) of rounding and pleomorphic syncytium formation was apparent in
the first and second passages 2-4 days after inoculation. The infectious agent was isolated from all of the
organs examined and could not aggutinated chicken red blood cell. Indirect immunofluorescence assay

and transmission electron microscopy were used to confirm the presence of the isolated virus.The results
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showed that avian reovirus was the causative agent of the disease and designated NK 548/44.
Newcastle disease virus (NDV) haemagglutination inhibition (HI) test was carried out to determine
the post-vaccinated immune response of the affected flock. Serum samples were taken on five occasions
for ND-HI titer measurement; the first bleed was 17 days after the onset of the disease, the second and
the third were at 14 and 36 days after the first bled. The geometric mean HI titers (GMTs) were
2.25(x1.887)log , (1:4.76), 7.583(x0.504)log , (1:191) and 1.478(x1.039)log , (1:3.07) respectively. At 103
days of age, the chickens were revaccinated (vaccination schedule) and sera were titrated for NDV
antibodies at 15 and 29 days later. The GMTs were 6.64(x1.036)log , (1:99.69) and 6.00(x1.225)log , (1:64)
respectively. The results support the concept that avian reovirus induced transient immune suppression

of chickens.
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Irgeiflasurtutlesiulsaiion @aileeny 17 uvhnisiimniitee fushesisedaaznelu
unsesuesn In fu S ndaiilevinla waenausiaen uazanl v ‘autlane el
wenigelad lumadinnziaeduaeadutizlaln (chick embryo liver cells , CELI M3aawimens
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TAtheniiasannfinidae avian reovirus Benidelad fuenlddn NKs4g/a4

AINNIIAIIANTARL UeTedszLLHANTY tnelHsvi haemagglutination inhibition (HI)
titers siaidalny 13aTaA1 1@ (Newcastle disease virus, NDV) fusaddn Taevinnnsianziden’ln
NN 7INATUIU A5 ASuan WU 17 wdsliu nsermstian AR 2 waz 3 vinsanASausn 14
WAZ 36 J1 MIIANLTTAL ND-HI titers WinfiL 2.25(x1.887)log , (1:4.76), 7.583(x0.504)log , (1:191) kA
1.478(1.039)log , (1:3.07) AINAIAL Lu@%umﬂm 103 Ju iaduilesiulsatinan @anu
fvun seanlusul 15 wax 29 nEWNIATUAKT 2 lanzidenlinsadnsedu ND-HI titers Winfi
6.64(21.036)l0g , (1:99.69) WAZ 6.00(x1.225)log , (1:64) ATNANAL ANIANELLNTIN3FAEe avian
reovirus NNANANNIAAL u@wma‘:uugﬁﬁu%mmiﬁLmu%mmq

A1 ARy : 1, @9 avian reovirus, NNIAAL WBIVBNITULNNANAY, 92/ ND-HI titers
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1Ta avian reovirus (ARV) il double-

stranded RNA virus 4meg/lungu Reoviridae

i X Lo dm
wuimeilunanassmanialanniign wings
naaenlinazlies velunidylsl ewdng
LAZAR LATLAL (Rosenberger and Olson,1997)
e ARV lu wuin Anyreslsadeuazitiey
daen, vlwln (viral arthritis/tenosynovitis) (van
der Heide,1977; Robertson and Wilcox,1986)
wazdenaldiinlsaluadaqzvatgszuuees
1 1 v d” o dl £% o
F9n1e W nandlileialauazigeuiala
#nL U (Tang et al.,1987) a1 *8nL U (Dutta and
Pomeroy,1967) l3aluszuuniaiaunigla
(McNulty,1993) il wmsnisana@aunauly
anlinszny (Bagust and Westbury,1975) 1w
NBYTD UNFTINTDINIITNII)ATHRIUS
HALNF (malabsorption syndrome)(Hieronymus et
al,1983) 18 ARV faiNasassLUNNANAY (im-
mune system) ansne Montgomery et
al.(1985;1986a) ANEWLIALTR ARVS UANY LRI
J Y ol . .
nuanldantnne aseinistaelunanangw

dl = d’j o [ 1 ¥ 1
27n19 Wanaaesanimalod fanatadngnln

o o

a1y 1 U Azl aasuudaees
a vy o :I/ % £ dl 1 A
sruuiANNUalAe fauazntii na1ame
FINANUABNILIO SN IUNAANAS (bursal atro-
phy) ‘2usuRrnaTRIu (splenomegaly) LAY
{N19A01U WAITBITEAL ND-HI titers FN97
: : o o .
nauAILAN  win nidasullasRnuaziiy
wuudamsg (transient) Aetilae ARV Ay

< dogya IV
AUk IiAANNINARANAY (mmuno-

suppression) WA uwenannfidaueni@a ARV

Taannladnmn aedenisaadalnd wuy'ly
Il ANBINIT (subclinical infection) \Hainng
~ X P o , X .
AALTDATNAU|UNTNTAU LTULTD E.coli, Myco-
plasma synoviae, ‘T8 infectious bursal disease
virus (IBDV) Wazi@a chicken anemia agent (CAA)

j o/ 1 dz/ a . . d’l
paanalmallsinds [wwmadn (coccidia) Wie
ARV #uatiueliaglugnanig (atent infection)
aziflu g linnazaeslsaguusainay
(McNulty,1993)

Tunsuani@a ARV analdlaladnusa
FIARINNZLAEN L3 lmamnnzLae la In (chicken
kidney cells, CKC) W3BLTABLNISLALNALYD
wuLalaln (chick embryo liver cells, CELI)
(Guneratne et al.,1982; Rosenberger et al.,1998)
unnsi adaiiavesdaled du e1aldnng
mnmn@uslw,ﬁ@%:u (agar gel precipitation test,
AGPT) vizannenyungeals 1w visaiia direct
WAY indirect methods 1 b 919RLia9aNEa ARV
i group-specific antigen équﬁuﬁmﬁmﬂﬁﬁ?m
SREath (cross-reaction) 9EU9N91T8 ARV
WEIAY LHTU (Kawamura and Tsubahara,1966)
D e i . 2
auadeasinldluntsuenimaled Wi 1m19
wenidalng Téannadensuane uaeIs1ens
ldunsamuasdn fu g a1l"1En e ndnw
X . 4 e , aa
Wavila wazitiayde (synovium) lunsedinng
saalsANda LL@&L@@Q%’@ (Rosenbergeretal., 1998;
Czekaj et al., 1999)

Twlszwmelnaalsanazanms (2531) A
wuRANAusaLma ARV 1neds enzyme-linked
immunosorbent assay sLuW’]ﬁ?NW@—LLs\iWu‘Jﬂﬁ

M ! =< = ol 1 A
naens, Inld waglnnsens @aldsedm lnaniwnng
nazgnwgu  Hemsnisiastyiiuindiuazla
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171 weviseliidilszdEnnsn AseInnafanan
TaewudnsIn1sfamasus 10-85% 9wl
naldvasilszmalng fasunrlazaniy (2548)
$ENIUNITUENITE ARV annlntoaiin a9
aNNuANFANTY 3 nguenis Taenulsalu
s lnla Iinsens uazlnnuides uazide ARV
Muenléng 3 1AW neutralize BNYUHIH
RUNWNZHALTA avian reovirus  LATUAIIBY S1133
=2 @ o o aa > o
dafludpdu insundanldaouauuazilasiy
Tspalalad Tuln
5 g
P18UUNAIDY NITUENLTE  avian
reovirus AN itaeil AsBINIIAENITIIL
WAZNNIABL WANIDNsTULNNANTWIeelid
g TaeldseAt ND-HI titers 1ludnLNTIR G
aziilulsrTamiluniaisedanaznaunuisail
Turiasisialyl

L4 aa
aUnsaluazIang

“milas
Inlawugtaduunsaannfuaes i
wililuaneyelug) Samdauasaisssuse In
danlafudagutlosiulsnfionn 1@auas
waanANANL URAsaATILsnde iy 17 51
C A v Y . .
sanlalndenyls 47 du u aveinigiag
LATANENILIiY InadananIlaaazmie
WinAwAa 7.93%(119/1,500) 181299 “ASN
oatiglimaaiucy 2 fa el paivenn
nunaeslsANguaIdauarWmuInIg
“Bownnsdnalalusunnulninig seanwiald
1 al v o 2 o & 0 o
fougleilongld 103 AU 1&1999 BIVINTATY
faarulsationn @ansan 2 AINANUUANIT

{laanulen

MFENTINUAZNSLATUNAIRENG MTLLEN
\galay

v asmnnlitheie2 faantudin
nsulasuudasesedaazniely uazify
Fiaaee launsenuesin fn fiu o ndna
Havinla Uansumasnay uazanl” utlane
gaslithesis 2 f1 unedenzusas ‘auuany
Nl 10% organ suspension Tu phosphate
buffer saline (PBS) pH 7.2 thaueiniinl 911
(supernatant) UNHINTAIHIUNTZANENIBIUUNA
0.45 mu Lﬁuﬁq@mq‘ﬁlfqmmﬁ -80°C AuN4NAL
uenidalny

lnnaaasuazlalann
annvie-wilimuglniidngesu Maed
nglupan “AdnaaesresgudiTuLaY
WauIn1g “maunngdniald  wazldiaavi
Feduilasiulanla thanfinluginfignugd
37°C waznun 1 LsTeN chick embryo liver (CELI)

cells Waldiniany 14 Fu

TARLNNZLA EALAT NN TLA L TAR

WiTe CELi cells maAauesdasunauas
ADLE (2536) NZIAENITARIUEN N TIAEITAR
ﬁﬂizﬂ@uﬁw Eagle’s minimum essential medium
(MEM) & tryptose phosphate broth 0.3%, fetal calf
serum 10%, twuldaauuay nsdlndedu
AN AYINE 100 giRUAT100 Nn./uA.
MINAIAL UAZ NaHCO,4 1,125 1N./H4. Aealue

well tissue culture plate @UI‘L&[%T@U (5% CO,, 90%
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humidity) Mgauund 37°C s ldiineuenise

a

o

Taf \Wemadiony 3 41
AUYUTTHUAZABUNAINALAY

TH BNy WTTNAWIZFaTe ARV LATY
#7989 S1133 WAz rabbit anti-chick lgG FITC
(Sigma® aldA ailimalay Tneds indirect

fluorescent antibody (IFA) test

nsweantdatag
o d’lj o . °
Pnsuenialed 1w CELi cells Imeinin
FiaasinaimzeNTWlALn supernatant 89AaN
wastn du fu e nanudiarala lansou
naamaN wazanl” nudans wnzuaniaaly
CELi cells ¥quaz 0.3 8@, AY0ENAY 3 UQH

'
a

aulugay (6% CO, 90% humidity) NRAsNYH

Kl a
=)

37°C W1 1 T, (RNENVNSIAENITaTIE fetal calf
serum 1% auUAlUEDY MPIANEND NINTBY
VAR (cytopathic effect, CPE) 9nduuwIw 7 41
lasetnelansaany CPE Usyanns 50-
80% IALENTIAEITaUazITad Wl freeze
and thaw 1 ﬂ%ﬂ 11 culture fluid nA BLNNT
Lﬂ’lzﬂ@:Nﬁu (haemagglutination test) AuLda
deaussreslinfanududy 05 % udn
wzitelad selu CELI cells galmian 3 Ak
qufetnefinmaliiny CPE lunismnzite
AFIUIN IALWNTIAE T aUATITAR IR 7
wRamzuen@a e limnzuenigelhy
CELI cells 3n 2 A3 (blind passage) NAUAR" 1
dmgaalinuideled lusnacines

N19AFTIANILLANLFLINE
Ysnatineadanznalulénn tam, fu,
Pla warlmlioeia agsn wzuanimai
blood agar k@ MacConkey agar @uﬁgmugﬁ
37°C WU 1824 U, MINANTTLATEYLOILTA
al A
wUATTE

nsagaatagdsanylungants 1w

1. dseniuesin n uazduzeslnloy
1;1//\7 2 6in mmwm%@ infectious bursal disease
virus (IBDV) 1meidd direct FA test mNAEN1T
VRIS ALATINRT (2536)

2. mmiuﬁumiﬁm%@ avian reovirus
4 infected CELI cells Tatimnziaeaizelay 7
uenldannusazeduazanslitaelu CEL cells
2 Ak 1Elemsaanunna@n CPE szunns 50%
VL TAGTAENLIL coverglass A14A9¢ PBS 1 pis
Wil acetone 14114 10 U7 At coverglass
N1MT9alAYds indirect FA test lazflau
FatinedatLauRTINTINIYFalEe ARV

LA19181984 S1133 WA rabbit anti-chick IgG FITC

AINABNN9289 Kawamura (1977) M39ANTTHA
dela¥ faundesigeats i

NFATIAAILNARIAANTTAUL 9 TTUAE
nansqanssAtdlannsautinaIl 9 ‘a9
Al
NNN9ATIRANTHUSWEINTURALTAS (CPE)
nRamalag Inedninfected CELI cells ALAENLIY
coverglass LAY inoculate @alad Auanldann
C . y , 5
upiazadEazuarinIzIaENlY CEL cells NNULAN

Q114914 2-3 AT LHARTANLINFRA CPE 192110l
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50% 1 coverglass AN9A8 PBS 1 ﬂ%ﬂ we L

methanol WU 5 W17 fandna” Giemsa w1 10

W AFIAMIENABIRaNTIAllL 4 99
UFUNITATIRAILNABIAANTTAL

(TEM) Liie
= . o & o o
Anmgilinauazdnsuzaeamaled Auanls

NAARTOUTUAAL 9 DI

Taemnziaaadeley iuenldannseniuesn
(passage ‘17‘; 4) 1 CELi cells LWﬂngmu’]u 18-20
4. 1A CPE Us2antub0% AN infected cells
gl phosphate buffer (pH 7.4) ‘17{ 4°C3 ﬂ%\‘] fix fingl
2.5% glutaraldehydeltde 1% osmium tetroxide‘ﬂl
4°C MANAIAL NNUALIUNNT dehydration Aag
alcohol series mﬂffu infiltrate kazembed A9l
epon mixture Lﬁ'@ﬁmﬂuuﬁ@m sinfaneina e
2UNA 700°A SanFae” uranyl acetate Q< lead
citrate 1 lipsnadaundasqanssmiidian
AIAUTUAAL 4 B9HU (JEOL model TEM-1200)
Faawnarasayniald uugldraniwainndas
TEM

NN9MTIANTTAAL  URIURY humoral immu-
nity AaLda NDV

o A 1 v o o

MnMslanziaan insugeannt “waennn
TN (wing vein) A9 5 AR 25 iz 2

Y o 4 . . .
na. Afsusnludui 17 naswulnlugalisuay
A8 ATIN 2 LAY 3 WN9AINATININ 14 LAY 36
Fupuandu (lnene 64, 78 uaz100 41 vva
waadpdutleaiuisatinan @aniausn a7, 61

o o o dl 1 o o

uay 83 Juminansy) Lialnlugeindaiu
flasiulsationn Eandah as My 103 4u
MN1TANTREAEN 2 A TN 15 waz 29
wasindatu (Indang 118 uay 132 44 A

o dal/ ldl i/?/ :J/ o
Ud3sulnnlevie 5 A% mIfasusy

£

wauALaAFADLma NDV 1aedT microtiter HI test

A6

ANNATN132849 Shortridge et al. (1982) Taeld 7
NDV 1m9u F iflulausian

UNHan19,99a ND-HI titer (log, Hl titer) ﬁ
1§A1uInuA Geometric mean titers (GMTs)
mei’uﬁmmummgm (+SD) WAYALATIZUAN
ANUUANANTRIANLRAE log2 Hl titer 4995471
1 funssT 2 uavaiell 4 AuRSaR 5 doedd
Student’s t-test

HAa

uan1sEngn lntlas
annITRnTINAgIaedaazanale w

AaNLLAFINHIUNALANAY (bursal atrophy) LA

anflidanaa (congestion) Tlnitlagiia aedin

NANITHEANLTa LS

al

annnatFegnanl (supernatant) 91
sRtanedeasans auaadlitlagsia e
mnzuenidelad u CEL cells wudnlusudi 24
wiwnsuengeley  maddureafuLEled
VeI AFDENTIFRA N ARNILEEN Tha FiL
nduidlewla densuvaenan uazanl”
‘tlany Aanens nawaessas (CPE) iy
WY syncytium formation (Figure 1) Lﬁl@ﬁ’]
ﬂﬁuﬁﬁ?L'gﬂ\iL%ﬂLLﬂz infected cells 'l freeze and
thaw WaTINNZIAEasa U CEL cells 11 passage‘ﬁl
2 m39awy CPE (AsauetnemaGannely 24
T U3 %'qrfiﬂmqm@ﬂmgm WU giant
cells ﬂ@ﬂﬂ@:iu‘ﬂ’]ﬁﬁﬂgf_lﬂl,%@ U CELi cells
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Figurel Syncytiumformationinduced by avianreovirus, afieldisolatenamed NK 548/44in CEL.i cell
monolayers. (A and C) uninfected cells, (B and D) infected cells. (bottom row) The cell
monolayers were fixed with methanol at 20 hr. post-inoculation and stained with Giemsa.

finnzinesiatnsantn asaling CPE u
passage bhan Lfiﬂﬁ’] blind passage sialu CELi
cells #T9ANWL CPE LU syncytial Tu passage ‘17; 2
Tuduil swdmeenide 3oy Aueanldann
nnadaazlivinliidaaanuasaasiiinizngs
fu Banigeled fuanlddn NKsas/a
Lﬁ'famm@ﬁﬂwmmm syncytial cells ‘ﬁl
flanmae” Giemsa wudnudamasfuvngld
inanissanaiulaadauia’lug) nielu
dsznaudaaiiala@n AIUIUNINAEATINATN

(multinucleated giant cells) (Figure 1D)

NANITLENLTALLANLSS
anNnN13unfaatnalan, fuvla wasln
Thlaevia a96n INNELeNmawUAT 311U blood

. X o
agar Llaz MacConkey agar R999 lNLLTRUWLIAT 38
VUV TALLTANS BT

HANNSATIARILIEaNNTUNgaDLs LU
annnIasansinige 18DV luileide
gasdenen iy uaglareslthea o
fia sangdmeaalainuide 1BDV Tnea direct
FA test ot infected CELi cells msaadiugiy
sfinaedelaF g3 indirect FA test WLANS
Foai wméfﬂ avian reovirus M cytoplasm
s mAgFUTIAANNIsMAATY Taemunnsieq
W vrasnguannialed danwuniiluiad

o

2UNARNTBNITAnEag U lnALALIAY

e a

HqlAAs  (perinuclear regions) ABLTARTAM

@alay  (Figure 2)
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HANNSAFIAAIELNADIQANTTAUBLAARTDY
FUARL 9 BIHIU
a1NN134" infected CELi cells MnWNziae

3y . v . C
dalaf Muenldanmeniuesinaaslniae
p3aannaynIAled Aoeundesaanssdiaian
APAUTHAATL 4 BINIULNEATIANIAITENAN
(x10,000) WLINgNaRN AL (viral clusters) 1417
e nsvantegneli cytoplasm 13lng
LALNTILARE 2B syncytial cells (Figure 3A)
UWAZLIDATIANNAINENE STU (x50,000) WLIFN
meluusiaznguilsenausaaeunialod (viron)
= 3| . =) | [
eatlung (crystalline arrays) ugﬂimﬂwn

4' . = \ = .
WARNEIN (icosahedral) § core REIMTINAN N capsid
2 14 14l envelope uazdnwAL “wenAudnans
60 nm. (Figure 3B) Tafludneouzaaadaley
1unz~j34 Reoviridae

NANTSAS2ANITAAL WAIUBY humoral
immunity #aLda NDV
AINNNIATIANIIAAL WAILRY humoral
immunity 1a<lnsangslaaldsedu HI titers sin
{0 NDV 1flusing4n Ineinnsnsaasanantian
5 A51 WA LA (+SD) 484 ND-HI titers nss
LINUAZAST 89 Bamsaalutull 17 uay 31
waanu lnTugateuazmne (ndens 64 uay 78
Ju vizenaadatutlesiulsa 47 waz 61 du
AINANAL) WL 2.25(x1.887)log, (1:4.76) uay
7.683(x0.504)l0g, (1:191) ANANAL Lilevinng
nsiAenAT 3 Lﬁ'fa”l,n'ﬁmﬂ 100 53 W31 ND-
HI titers winril 1.487(1.039)log, (1:3.07) Lm"Lﬂ
‘Lummqmuﬂmnuimmm Fansan a9
mumuumu@mq 103 51 widsanniuludui

oM

VN @ b&ed

15 UAY 29 MAINNIATYU NN1TATIA ND-HI titers
WUASIALRRE (=SDIWINL 6.64(x1.036)l0g,
(1:99.69) WAT 6.00(x1.225)log, (1:64) ATNATAL
(Table 1)

Sl Bauieuanuunnansesniede
log, HI titers 109p5e7 1 uavAXeT 2 Wudnen
1@t log, HI titers 109A5R 1 AT B9
(P<0.01)
WANFNUBIAN log, Hi titers 1097507 4 uaY 534

ae1elile ANe DR 'UAN

o o o a v P :
APIANAINIATUATIT a9 TTAuuansing
aznadile ALY (P>0.01)

3a7500

mﬂmmﬁumma*l,ﬁﬂfmimmwﬂm,%@
1n% W CELi cells 1 avlidieln¥ #ae38 indirect
FA test LL@:ﬁﬂmmmmngﬂéﬂwmL‘%@é’w
ndavqanssAdiannsaul A9dnlndead
ﬁl,wqﬂ-mm'%@ ARV Gaideilneliintenld
NANENGNEINNT Iitlagseiln asernisans
NITUY  AIvAanUseNLuasiNNIuIALANAY
Fnenizduil enpdeaiy

(bursal atrophy)

712NTUNRY Bagust and Westbury (1975) ‘ﬁl
p3nanylnengszndngl14-38 Ju uw AgeInIg
PnEnsyuRsznden 1SR LAZAIA
wuseslsafifesiueftduAuai 1gelnF
PANLTUA LT L‘d;‘ﬂ infectious bursal disease virus
(IBDV), chicken anaemia agents (CAA) LLML%@
Marek’s disease virus (MDV) AeliAnsacilsad
AantLasn IAuiy (Enafelng Pastoret et al.,
1998)

o A v a = A o o
VL"J? BANBUN ']LMV’!VILW]Q?Q“H@\TI@V’W\TLﬂu NEMIGIT]

petiunsuani@auasi  adatineaiie
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Table 1 Schedule of serum collection and mean ND-HI titers of ARV-infected chickens
Bleeding time

1st 2nd 3rd 4th 5th
Age of birds (day) 64 78 100 118 132
Day after NDV vaccination 47 61t g3t 150 290!
Day after onset of the 17 31 53 71 85

disease

mean ND-HI titers 2.25(:1.887)(0)* 7.583(x0.504)* 1.487(x1.039) 6.64(x1.036)** 6.00(x1.225)**

(4.76)9

(191)

(3.07) (99.69) (64)

Note : (a) day after first NDV vaccination at 17 day-old

(b) day after second NDV vaccination at 103 day-old

(c) mean ND-HI titers expressed as log base 2 (+ standard deviation)

(d) reciprocal geometric mean Hl titers
* significant at the 0.01 probability level

** not significant

¥ v
lunisueni@a ARV 11 a1aldlalafnvse
v

ITARINIZIAEN 11 CK cells 1138 CELi cells 71 b3

- v %, X .
TunnsnmAsatininsnazuanimaled lu
CELi cells tHavaniflustagniiaonula vsie

v
ANTUEINETA ARV AFIQAWLNENT NINUDILTAR
¥
ateadiniely 2472 auvasEamaloy
-1 o o a v

wazdaliimalod lusydu s@ndog (Guneratne
et al., 1982: McNulty ef al., 1993) Wa¥A13tiusl
- Xy o . Ry
alavandalod lumadmisiasasaniladng
ey waannanlpansadnEly CPE 9
a 49{ o = o a d” o v
NAN waznsEusuTiauaddaley fqsl
ada s
ApauyTugeals mus

1 v

Waniniswnzuanidalod annfaasing
Al CELi cells m99amy CPE il
syncytium formation ImeliadFLsINARiwWLTW

& 1 2 a a

wadaualvgnialudsznaudaafian@e

AIUAUNIN (Figure 1) 9 aAAEEITLITENTL
U84 van der Heide, 1977; Guneratne et al., 1982,
Heggen et al, 2002 TadTAnTe ARV A
inclusion bodies Lﬁm%umﬂlu cytoplasm 24
multinucleated cells 1Al inclusion azfewnnaly
Wirfug uR sz nan 09N Andelay T
s EARETRINLAINATR inclusion azlugy
wazat/lndlialpde 1 mas (Tyler and Fields,
1996) lefi _afrflaveidelhl e indirect
FA test ATRANLIANSEUZNTIFOG U84 inclusion
fansouziiludianszatsagnialu cytoplasm
2489 syncytial cells (Figure 2) (Robertson and
Wilcox, 1986; Nibert et al, 1996) uaviileti
infected cells MIIAATELNABIRANTIAIBLAA
ATAUINAATL 4 896U Wudne i inclusion

v
dsznaudnsaynialed 8 capsid 2 du i
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envelope HUUIAL “UNNAUINATG 60 nm. FeN
siatdunauuy crystalline arrays (Figure 3) L%’ﬂ
¥ ﬁLLﬂﬂiﬁ’ﬁmﬂﬂluﬂ@:N Reoviridae (Glass et
al., 1973; Nibert et al., 1996)

AINNNINA LAY uifFreadelh’ sie
nsnnznguiutesdanenuasll neaals
Wuﬂﬁﬁ?m haemagglutination agnanaledn
Felef fuenl@liltidelnd 1saflaan 1ia
(Shortridge et al., 1982) L8 ARARBINLIFIENIU
2489 Robertson and Wilcox (1986) ﬁﬂ@"]’)')"u%@
ARV T Iiulaaenaunsaasliiniznguiu

Tumsmnzuenideley annlrthaseil
pelinLideunATiZe usnsanLde ARV
mnnn@iﬂqzﬁﬁfmmwmmﬂL%@(ﬁi@mm@féﬁ’]

A
383 6000 I S i

Figure2

Intracytoplasmicfluorescenceof CELI
cells 24 hours after inoculation with
avianreovirusstrain NK 548/44. Indi-
rect fluorescent antibody staining.

% v s o v
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'qutlane) @9 aAAAaaTLNIIANMI8Y Jones
et al. (1989) N AADITIALLTEE ARV 1R91 R2 1N

. - W 8
" IR

Figure3 Electron micrograph of ARV-infected CEL.i cells. (A) Low-magnification (x10,000) of part
of multinucleated cell 20 hr. post-inoculation, withviral inclusions(arrows) intheperinucl ear
region. (B) Higher magnification (x50,000) of one of the crystallinearraysof ARV, NK 548/

44, (N=nucleus)
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AINNNATENENINNITANEN AIUETUN 2 Na
flowda ARV Taewunteled luseau siisiew
WastmauAdun 1-2 nastlawde anduly
TnmefazAasjanaeusimsanLTe lFauneium
12 Gafudu™u annmeaes wananmasaa
d” [ % al' o =2 2 o
WulEa ARV lunnadensivinnisAnsnudn €9
X o Ao o fo A o
Araanuidalnf TudFufauAdun 2-3 nas
NDALTE Tang et al. (1987) waZ Jones et al.
(1989) nanvanlnnlasui@e ARV Taannsiu
WWalad aziinanuudunaiawsn  (primary
replication) NFaxlUa st uazNIiaan] “neli 12
. y 5 4
nu.nastloue Ingmaayiiu M cellsiaguiu
Peyer’s patches 10915980} anniiuaz e
Tu epithelial cells uazimalad azdi nsvw
wanldfvedanrsineaesdianie aunisex
westaalad aziinaiuawlibursal epithelium
. . L Xy e w
uaz lymphoid follicles slannitalad aeudin
= = 9; A o [
nszl W@emAvTanszl Wwaeslldedaay
fl19229319n8 Y IHAANT9E vikemia 4
neoanuludun 25 nassameley  AatilAg
¥ y v o
FIranLIEe ARV Tdannynedenziivinnisuen
T8
srantuasiii central lymphoid organ
o o N I
Anuawiglu “minlwihm Anyneadeaiy
izuugﬁﬁuﬁu(avian immune system) ALl
LUAIN1HAT8Y B lymphocytes (B cells) Faiflu
IARNNMENNEAR humoral immunity (antibody
producing cells)(Pastoret et al.,1998) @alay 7
MlfAana s nnaesrenuasind Ay
Aunvia IBDV wuazidia ARV (Sharma et al., 1994)

Kerr and Olson (1969) NARBINLLN INNFALTD

ARV aria1uat lymphocytes l1nszl, 1AaAANAS
(lymphopenia) LL@%Lﬁmm?Ld}@wﬂm lymphoid cells
Tusiauiuasdi (lymphoid cells degeneration)
Sharma et al. (1994) naN99Ta ARV v AR
satTsATRiALHARNE (necrosis) TA4GRLILIAST
N@‘ﬁ'lﬁmmummwﬁm@uLuai‘rﬂﬁﬂgnﬁmw
AANIIAAL UBNUBTULNANAUWIY TuBeq
humoral immunity LINW3a4 Lmuﬁmminmﬁﬁu
(immunosuppression) Iuﬂﬁiﬁﬂﬂ’]ﬂ%\iﬁmw
WUABNILAFTNNUUIALANAY  WAZAINNIS
%ummﬁmmm@"biwm%@ IBDV luslasiuadin
TneA3 FA test wazannmaimnzuenizeley u
CELi cells ms9anwiia ARV annsiesiesd
Lm:@iﬂq:ﬁujnn@ffﬂf;zﬁﬁ’m’quumﬂL%@
9% uaziilednennnImey uedwes humoral
immunity VLﬂ'T"mQ\? Taeldg2An ND-HI ftiters
TS AUALYNNNIA99a8 Y 5 ATalagl 2
pFausnmmandenindulen 17 uaz3l fu
PVNFFL WUANILAL HI titers AALINAZAN
ninAsed 2 eensilide ATUTne BR (P<0.01)
yailenaiiesannisnsaniausn Inefaaglu
srelzAANTUgNNAAIN ﬂmramiﬁm%@ ARV
waniielimetasszuunfAnfunduiu |
UG AsWUAsEAL HI titers Tim39aNL
Y e mﬁummﬂnﬁ NN AN
AINNeNIATUAzAatanAd(Alexander, 1997)
FaaziiulEdnsed Hi titers 189N13AT99A5T
3 fmmadieliflengld 100 fu iedendu
protective immunity a8 lugnauindmEiv
flaanulsatiann L%@%’] (revaccination) RN
s & HI titerssefumn s2AU HI titers 294
nsasaansel aef aduduldlfifindy
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1a9aNnnN9AAa NDV Rahman et al.(2002)
naaaInLIn AR Saduilasiulsationn 1@a
‘oLl 1AsU clone 30 LA 10 Fu AxR994
WUTEAU HI titers Winfu 2571.52(x60.10) 1Haln
- o = = o o o
#a1g 60 Ju uazialndenyld 120 dusyau
nANfuazanaslaadsziu Hi titers wiaiy
50.30(x17.76) Alexander (1997) na1241 AN
e NDV WALIamARIEazmIIany ND-HI titers
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al,,1994) 1HanN19AA HI titers AN 2 ATINAS
0 o a o a a i’/ d' dl' 1
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{818 103 31 WuINTZAUHI titers NAIIAATIN 4
WaY 5 lumnFANeiY (P>0.01) Montgomery et
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. T 2 .
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2 Y Y o o .
waguwasnalase Frauazninnuasmnan
wesinazilunuudinsialaanwulusseazuen
IINTIRALTD 10T
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"9 AAARRIILIINENNLURY Sharma et al. (1994)
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WUULREILNAY (acute disease) LAINITHAY
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X . v e DXy .
walod  engues mfilag waznneidaeld
Wi '919nne
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liengdesazlifenisfinite

0% uazguussndnlianguin (Montgomery et
al.,1986b; Rosenberger and Olson,1997) ‘114019
Aaupailsnlugiinuide ARV u esannide
ARV flaonumumiuse ninuandessaiil
definunisinidelad uenaindnlntagi
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Kl
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Olson,1997)
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