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Isolation of Avian Reovirus and Staphylococcus aureus

from Broiler Chickens Associated with Arthritis
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Abstract

A virus was isolated from hock joints and rectal contents of 38 days old broiler chickens from Krabi
province, Thailand. The lame birds showed signs of depression and bilateral hock joints swelling. Autopsied
lesions of affected birds were accumulation of purulent exudate in affected joints and inflammation of
synovial membranes. After primary isolation in allantoic cavity of embryonated chicken eggs, the isolate was
grown in chick embryo liver (CELI) cell cultures. Haemorrhagic embryos with slightly dwarfed and necrotic
yellow-green foci on the liver were the main lesions observed. The cytopathic effect (CPE) characterized
by syncytium formation were detected in infected CELi cells in the first passage within 24 hours
postinoculation. The isolate virus was adapted to replicate in Vero cells and the CPE was characterized by
focal areas of cell fusion occurring 48 hours postinoculation. The indirect fluorescent antibody test
demonstrated viral antigen and granular fluorescent masses in the cytoplasm of multinucleate syncytia.
Cross-virus neutralization test revealed an antigenic relationship between the field avian reovirus isolated

and the reovirus strain S1133. Transmission electron microscopic study showed the nonenveloped virus
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with 60-80 nm. in diameter and icosahedral symmetry and it formed crystalline arrays were observed in
the cytoplasm of infected Vero cells. The virus, designated Kb538/40, was classified as reovirus. Coagulase
positive, Staphylococcus aureus, were also recovered from affected birds and considered as a secondary
invader. This report confirmed reoviral arthritis/ tenosynovitis in broiler chickens in the southern Thailand.
Key words: broiler chickens, CELi cells, Vero cells, syncytium formation, avian reovirus, Staphylococcus

aureus.
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and malabsorption syndrome) (Rosenberger and
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Anogflungu Reoviridae H capsid 2 Tul3H envel-
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1. chick embryo liver (CEL) cells Leiaeis
Tnenanzsiu embryo lailidneng 14 Ju vawn
gineilis 0.25% trypsin LHiTeIN 0.3-0.4 % cell sus-
pension TuawnsiaeaTadTisznandas Eagle's
minimum essential medium (MEM) & tryptose
phosphate broth 0.3%, fetal calf serum 10%,
WudTaauwar sl indaduaoindudu
AYINE 100 gHALAZ 100 1NL/NA.AVHANALLAY
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Kidney cells) NZiaealia v ALLTAGTIE
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rum 5% L’@gmlfm@ﬂu 6-well tissue culture plate
@‘uslucozincubatorﬁ’mﬂ%uﬁﬂL%@”Lf;i?” Slowrad
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fluorescent antibody (IFA) test
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24 allantoic cavity (AC) a4lalidnang 10-11
U Wa3az 0.2 WA, FiatNay 7 Nae A9anIg
wasuuases embryo L% chorioallantoic mem-
brane (CAM) laifinAimemasdn 48 dalua 1
allantoic fluid M @UM’]L%@ Newcastle disease
virus (NDV) Taeidd Haemagglutination & haemag-
glutination inhibition (HA&HI) test 'aUAL embryo,
CAM uae allantoic fluid 1NALIAsaNRY TTuuen
1l een andn AC seslaligalual vinsedn 2
passages Lﬁi.ll,%ﬂvbf? [N passage ‘171| 3 ‘171| -80°C
e N zuenigeli CEL ells

2. nnausniE@elu chick embryo liver (CELI)
cells

vihdnetnainl sedsy embryo, CAM WAz
allantoic fluid AMn@aasinauanidallelidn pas-
sage 7 3 uATLULATIN IR Y CEL
cells 873 TUNGUAZ 0.2 NA. FAIBENAY 3 QN
aul 37°C 1u CO, incubator 11U 1 dalua G
mmﬂ,@mlﬂmm fetal calf serum 1% ausalu
CO, incubator MFIANENT NAINUBILTAR (cyto-
pathic effect, CPE) Vgﬂf?ul,ﬁ@ A3ANL CPE Uszannd
50-80% LAl culture fluid 1agl freeze and thaw 1
A vhanwnziRzeseT CEL cells 7im 113ian 5
passages Aawnnziasslu Vero cells

3. nasuenigelis Vero cells

111 culture fluid 289 CELi cells 11 passages
71 6 mnziaelss Vero cells a7¢) 1 94 ¥quaL 0.3
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NA. FIBENAY 3 NQH auft 37° C lu CO, incu-
bator Wt 1 Falue B NsAETeE fetal
calf serum 1% ausialu CO, incubator M99a CPE
NN §1MPIANLCPE Useann 80% 1naas bl
freeze and thaw 1 A3 udth culture fluid ld
LWW:L%@TL& Vero cells sgmsl‘vlli 11 serial passages
114 Vero cells fiadn 6 Afa A5 A7 e
1o 7 -80°C

nsagaalazdsanylunganls Liumn

1. dlm S wazmeniuefinveslnog
mmq@m%@ Infectious bursal disease virus(IBDV)
Tmeidt direct FA test (fa9nnA uaziiling, 2536)

2. P39ANIAAITE avian reovirus 114 in-
fected CELi cells wae Vero cells ‘Emmwwugm
el Tuenldlu CELi cells 2 A% UAZ Vero
cells 1 A%a 1Eeams9any CPE vhimadTiat LY
coverglass Memdeendely CELi cells 24
dalaauazlss Vero cells 48 . 1N&N9dae PBS 1
A%a wdautlu acetone 1% 10 1T A1
coverglass NM39lALAT indirect FA test AN
33N13184 Kawamura (1977) A399N"3RAIER avian
reovirus ARENAeIWgoals 1w

N19%1 Cross -virus neutralization test
1475 alpha-neutralization test L1l con-
stant-serum variable-virus nlaf Aanalaw
dum 7 2 faede Ae @elhF #1989 avian
reovirus 1T S1133 uavidedeciinuenld
LAYARINIINA DL T 2 LATUEALANIINE
el Vero cells i 7 A%a thideled vt 2

L91 HLABANNNTIY tenfold dilution BIauA
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aziy 107 B9 10° 0 wdelh¥ wsiay wmsuiy
lawesBuyuTsuanizaeide avian reovirus
A1 $1133 7138419 5 Wi1 Auawwini 1
aun 135010 wtlu waterbath figauvnil 37°
C UM 1 1. WAT inoculate AUN NUFAE dilution
30704 0.1 Na./MQN UU Vero cells 818 1 U
Fiaealis 48-well tissue culture plate 'K HAY
4 vigw Wevidely Tivaundesy vdseulu
CO, incubator WL 1 4. WFixeNMNSIAL T
T8 fetal calf serum 10 U w0 13004 05
Na./mgu ausa’li CO, incubator 31 virus control
vwaeaiu usld MEM unulaesduyud
5lufui 8 ghunanisiin neutralization test
seadelh usas WU UIHIATUILAN TCIDg,
UaY neutralizing index (NI) AMNAEARY American

Association of Avian Pathologists (1980)

N19ATIAAIUNADIFANTTAUBTTHANLAE
NARYRANTTAUBLAAATAULLILAIL 3 B9
NIU

UFUNIIATIAAIUNABIqANTTAY
§9904A1 U1 infected CELi cells Lae infected Vero
cells ﬁLgﬂ\iuu coverglass LAY inoculate L%@
1§ Auenld Famzideslu CEL cells Wae Vero
cells 2UAD UM 4 UAY 6 ANIANNAGL
Lﬁ'amwwumﬂﬁm CPE 50-80% %41 coverglass
1NEN9EaE PBS 1 As Ul 10% buffered forma-
lin 24 9. WnAsaNmae” haematoxylin&eosin
(H&E)
NABIFANTIAUFITNA

M39ANFLNA inclusion bodies A9

MFUNIR9IAANENABNANIIALIBLAR
AIDULLILANL 9 'B9ENU (TEM) LiNeAnmgL
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SnauazdnEuraedeln nuanld Wi
fmeina infected Vero cells NziAtade s

Fiueinly passage 7 7 INNIAEUL 18 T3, (AR
CPE 321101 50% A19698l phosphate buffer (pH
7.0 7 2°C 3 %4 fix §98 2.5% glutaraldehyde Uaz
1% osmium tetroxide 71 4°C ANNANFL K
A191N17dehydration a2l alcohol series @fm‘ﬁu
infiltrate WaY embed A9l epon mixture L‘Wlfaﬁ’]
HuuRen 6in section 19 ldaunm 700°A flandae
~ uranyl acetate WaY lead citrate 11 lmnsasag
NABIANITAUBLAAATDUULILAIL 4 'B9HIY

(JEOL model TEM-1200)

nsLeanNLdaLuANLZe

Ypnatineadansnalulaunlen Wqla
s 1m WAy swab 1eauanAeludean Wi
{7811 blood agar k@< MacConkey agar aL7 37°

Z// A dd‘d o

C WU 1824 Tx.antuanniAlalNNaN Lo
NANYY ~ 11909 a9 J hemolysis 1L double
zone L blood agar uazluia3yLu MacConkey
agar ¥1EANTUATN WATNA AUN1eTLAN A
S aImNNATURY Carter and Cole (1990) LAY
Barrow and Feltham (1995)

o X Y .

daanuenting auniaannlafasn
FuaaTn tneRd agar disc diffusion test AN
NIRNTFIUURY National Committee for Clinical Labo-
ratory Standards (1997)

NSATIANINIANELNFINE
o o X 4. 4,
fqetilattieadaarnie luiiwg i
10% buffered formalin 4a3 embed MeN131WL
FAlANANILN 5 luATauuAdtanGas” HE

99an191 At ULl aIN19qanensIne s
NA839aN97ALIEITNA

NAa

Qy Qs
nan1suenidalag
A o % A o
annsansiatieinl reuteydeusy
24 o v
geamalnielu vaenan Suuazls uwazanl
qutlae W AC veglelidn wudnlalidnd
al o 1 £ o Yo
Anfietne aenan fuuazla wazanl” au
¥ 1
lane meFaLs passage k3N TUduUR 3-5 AU
3 Wes aulddniandaediuteydeuas
gaamalnigly anely passage N1 2 uay 3 lu
JUN 3 Uaz 5 UAdRA AWK 4 Wag embryo
WATZLN5Y HAFR " WAY (haemorrhage) FLLAY
¥ = 1 1 d’l a A
ufiaunalvn aranuvdenilane” waes
dla s dl 53 a
VRGN CAM FI39anLAALLieRAIe " 119 1uIA
danandinvyanszataun CAM  auldiingisin
iU 7 1893 ATANL embryo NUUNALAN
1 a o 2 a ] dslj
ndnUnd Fusazsniaualn nuvdenile
Ae RS
AINN13ATIA allantoic fluid 1AEAT HAGHI
4
test M999 bWL T8 Newcastle disease virus (NDV)
d e e " oo
Wanfaetng embryo vedlelnfninng
v
Tu passage 3 wnzimalu CELi cells m3aany
N19AACPE agesamdanialy 24 u. T pas-
sage 3an Huuuy syncytium formation (Figure 1)
A o ralla il/ o a
Aocslasadnanmeley azunglyl Ae cell fu-
sion Tuiudnlilazaan wu giant cells antiag/lu
4 v
BVNTIAENLT
%4 ]
wananiliesn culture fluid w89 CELI

1 k4
cells lu passage 7 6 wnziaealy Vero cells
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Figurel

RIanLl CPE Tusuft 2 ndvigenide Wi
syncytium formation W‘LIL‘ﬂuﬂ@:u cell fusion 11U
monolayer Lﬁ’ﬂﬁ’] serial passage T Vero cells CPE
azifnatinemni daus passage 7t 2 Inemsaa
WLl 24 T vAsa il syncytial
cells azflaunaluey wun19Aa CPE 11490% 284
monolayer (Figure 2) Lil‘l’ﬂﬁ'] infected CELi cells
WA infected Vero cells flanmae™ HYE msany

eosinophilic intracytoplasmic inclusion bodies ey

Syncytia-type CPE in avian reovirus-infected CELi cells.
a) uninfected culture b) infected culture.

multinucleate syncytia IBIVIARY BITHA 1D
a5 PuanldBandn wew Kb538/40

HanIsAgIanIzIsaNytuganls 1un
1. annsmseaside IBDVIwEaide
f wazseniefteslritoefa e As9a
siwuide 18DV 10 direct FA. test
2. ANN13U infected CELi cells WAY in-

fected Vero cells NIA3IAUNTA avian reovirus
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Figure2 Focal areas of cell fusion of the adapted avian reovirus strain Kb538/40 in Vero cells

a) uninfected culture b) infected culture.

TeA3 indirect FA. test MTIAWLINTTIFALL 3
ﬂﬂﬂL%ﬂ avian reovirus 1 cytoplasm LaZENawL
n9Gagl vaasnguaynialey danwuziily
il (granular fluorescent masses) nszae’lu cyto-
plasm 284 multinucleate syncytia 114@@25%@ N
UM (Figure 3)

WANTSYIN cross-virus neutralization test

a1nn19v ey danalataduin &

1 d’l’ o all Y o a dc\l/ 1
semanaitaled Auanlaiulanlefauyudsuse
L%‘ﬂvl,'ﬁ/ #1989 avian reovirus  bAT1 S1133 WU
FNTANININA 8L W1aRN AT LauR
FFUANNLFADLTD avian reovirus  LATW S113316
ImefAAT NI WU 2.0 9% homologous antiserum
o . . v 2
qAn NI Wi 25 A1 NI aeaialnd wia ag

e C Xy e v &
WANANaT 0.5 1 Add@alnd Nuanladluige

avian reovirus
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Figure3

Intracytoplasmic fluorescence and large granular masses of syncytial cells inoculated with

avian reovirus strain Kb538/40 a) infected CELi cellsb) infected Vero cells.

(Indirect fluorescent antibody test).

HANNSAFIAAILNADIANTTAUDLAAATAU
WLUAIL 3 BINIU

A NN13UN infected Vero cells £129a11
ayn Aty fdoandesqanssaidiannsanuLy
a1 9 29U AgaanLngNaeteunialed
Geafluunoaglu cytoplasm 89188 Fhuide
105 Tunguaee Reoviridee HAnwouziilumn
widat (icosahedral) & core agjM79NA"9E capsid 2
143131 enveloped Rl “uringueinane 60-80

nm. (Figure 4)

HANNSLENTaULATISE

annsinten la fu e way swab
yaamann e udiaunredlntasnmi L blood
agar kA< MacConkey agar N1TOUENLTR Sta-
phylococcus aureus ldannynadengiwnzidia tng
X PPN Py Aa A
WdanuanEannizlanlalat~ masanes

hemolysis 11 double zone U4 blood agar (Figure
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Figure4 Electron micrograph of reovirus strain Kb538/40 isolated from alame broiler chicken in the

cytoplasm of Vero célls.

5) uazlaita3eytiu MacConkey agar #3tl319nau
a a A o a ey
AR~ WNINLAN WaKlNne  aunieaaai ina
Mobile (-), Catalase (+), Oxidase (-), Oxidation-
Fermatation (F) WAz Glucose (+) Bau Aedniilu
4 4 1
\inlungw Staphylococcus uazimanuen i g
19nAUN1INA AU Coagulase, Dnase, Mannitol
4
waz Maltose W madnilui@a  Staphylococcus
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Figure5 Saphylococcus aureus (B-hemolysis) on bovine blood agar.
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