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SUMMARY

A total of eight strains of avian <reoviruses were isolated from chickens with
arthritis or stunted growth. The isolations were made from broilers or broiler bree-
ders under 12 weeks of age.

The viruses had a typical morphology of reoviruses with double capsid layers
and 81nm of diameter. In agar gel precipitation tests, the isolates reacted with
antisera prepared against S-1133 or R-1 strains of avian reoviruses and cross react-
ed with S-1133 antigen. They did not agglutinated RBC’s from day-old chicks,
adult chickens, guinea pigs, and horses. The isolates showed strong resistance aga-
inst the treatments of chloroform, IUdR, and heat.

When infectivities of the.viruses were titrated in cell cultures of chicken embr-
yo fibroblast, chicken embryo liver, and Vero cells, similar end points reached four
to five days after inoculation, regardless of cell types and virus inoculation time,ei-
ther inoculated simultaneously at the time of cell seeding or on confluency. Mean
times of mortality of chicken embryos inoculated with the isolates via the chorio-
allantoic membrane ranged from 54 to 59 hours and that of S-1133 strain was 73

hours.
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Avian reovirust: 195413 Fahey$9} Crawley
7} 58124 dshiE Held g WA
2 Halstz 1967y PetekFo| of H{ YA & reo-
virus2 @FES ole) deiuvetelq o Bagut
gltt ( Carboni%, 1975; JonesE 1975; Kawamu
ra%, 1965; Mustaffa-BabjeeZ, 1973; Olson %,
1966 ). 28y} oA 7kx] o4& avian reo-
viruse} ¥2m5} gk AL HFAY A
HqAZ A4<g avian reovirus 2gEHF  fAHE
829 JeiEe go2dE £F9  reovirusz}
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I. M8 o A&
1. REAM. Hlol2i2 ¥ Hmn

ulolel A el 3 iRl 483 BEKHL
dut F3bgol A FEube o g4tzAl Fag AY
Ao) A Hslsld A A}g-5tg oo avian reovirus
®&Z3 S-1133#k ( van der Heides} Kalbac,
1975 ) (SPAFAS Inc. )&, avian reovirus 49
g4 E7 A 2E HR -1k (JonesE, 1975
o9 $;S-1133#% MmiFS Dr. R.C. Jones (Univer-
sity of Liverpool ) 2 & Tojulo} A-2-81%ch

2. ERREN

Chicken embryo fibroflast(CEF ), chicken
embryo liver(CEL) % cell lineq] Vero cell
o oFH 25 AHE-StA ot CEFvl¥2 Kim
(1982)9] whol =t wioksigion CEL wjobg
14932 MAPARFARE 0.25% trypsine® 37
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oA 10874 4~53) dEasec L3
HAEE 439 Azz stz Ca®s Mg+
freeql Dulbecco?] phosphate buffered saline
(PBS)o.2 23 AHstz @Rl $F,. 1500
rpme 2 1027 Y% st packed cell vol-
umeZ 243t} FAfAle] 1: 20022 A
o stk Vero cellg antibiotics-trypsin-
versene )02 A4 513ln M HJYE F4u|A af
3 Al Eg7 5 X 1007 A ZAHst] FEsA
AZEH] £FE Ay (8oz)dlE 20med, A
3 ( 13%100) o= 0.8 nf4, flat bottom mi-
crotiter trayo+ well¥ 0,14 3t onf A4
W Adge 37°Co LukukslelA, microti-
ter tray= CO,7} 5%=A FFs+ humidi-
fied CO, incubatore]4] vjefslglcl, Monolay-
er §4.& CEF s 2 ik 19 #of, CEL
5} Vero celldiofd = vl 2~3U Fo P45
ek, Awst AYsie] okt 4| LE monolay-
er7t PAHF 2~43d AACE #FHHE 2
3l ov microtiter trayy wix] 23 gleo} ulekst
et

ZAu) 2] = modified Eagle’s minimum ess-
ential medium (Earle’s base)e]] calf serumo]
10 %, tryptose phosphate froths} 10%, gen-
tamycing 100 pg /msl Al F7t8ln 7.5% F&
(NaHCO, ) §o 2 pH7.2574 =Aslslen #
A R = ZA A9 Y calf serumg 2%
pHE 7.42 ZAsto] Astglc)

3. vjolqA Rejuy

upolej = Fel@ 2AAEE g 1000 #g9 gen-
tamycing 83 PBSe] o 10%7} siAl %A
3% 1500 rpmoE 10 ¥7 Y4%3std CEL
Wi oAl £} 9~113 w-RAlz MREE (CAM)
ol AFatgch AFTY Al Zejdol vt USATL 6
~797 22 § CPEY CAMAo| wWio] &
Yot g+ 3d7xl ER#MREI

4. WHRARGDE

A w] Aol Ay vlolalas B Ay
wj okt CELw| oM 2o ulola| 2% #Felz 37T
oA 3Y7t WY F el dAE AHE (0 m)
3000rpme 2 20 ¥7r 4% stk 4E34E
11000xg oA 4587k A4 E st AL 0.2



2] PBSe| 284713 %4} 2L carbon coat-
ingg gride] 4847z AZFE 2% pho-
sphotungstic acidZ } %7} negative stain-
ing 3t EHBWFEHEMmE ( Model JEM-100 CXT,
Joel) oz mamsiic}.

5. BXE KRB
URRER 0L volal~g 9~1198 4%
A2kl CAMo| #ME3le 37 wWiopdts CAM

4 #Isled PBSZ 43n CAM 1@EE 1m9]
PBS -chloroform 2% (1:1)< 7lstd £

st 2,000 rpmo® 2087k YA E2std aque-

ous phased H3te] G URKES A
4557 8% PBSoj Difco Noble Agar&
1%5A &g Ag Argstdct. sme AL 3
74 60mmq] Plastic disho] Pof 23]z well&
SEQc. Well ol 171, sk well F¢j]
6742 wello] F53 7HAo] HE& wix sl
o wellel A2 4.5m, dRwelle] T4z 7
# wellel F471e] 7142 9mz sigich, Well
of YA AL AT FHAA 96 AT
g7l A Egst s,

6. MBS

BEFEESR REMEE UENSY 2L HEe=z
vlol |~ & #efgsle] 2 WS 1,500 rpmo 2
1047 44 sty 4548 MRGERER T
Yoz FHEIEcE. Macroplateoj4 PBSz 23]
B AHE vlolelAHHe 0.5% mMKRE FAREoS &
&sln 37T, S8 (18T) © 4TAA 1AL K
AT OREERFE feEstdot. #£AT mR
€ 1Y% wolel, 4A, Jlugz, ¢ mEKRYc

7. Chloroform0i| L3 Zt4d

Rovozzo 9} Burke (1973) o FHiko| ksl &
et vlolB AHHE 2585ld e g2
EXZo 10%HA gE®ilz & F%He azz
25 BET A ¥ dzz FRSA. Bma
HHe 1,500rpmeg 1027 948esle A&
G vlolelx HHE EREY. 282224 o
T A RKe Gad ArEdel e vlelgx
( Newcastle disease virus, A4 ) o} st
tgo] A+ wulolegl~ (avian adenovirus, 83-5#)

£ Ae yikoz gmmeld o zsidch. Bkl #
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ARl BB microtiter trayo] &3l CEF
EEMBA oo avian adenovirust CEL sz
M E EAstAdc.

8. 5-iodo-2-deoxyuridine (JUdR) off 2| 8t
Sl 3 #oll ChS Rt

IUdRo| g SmmuiRe s o ok
R#e Rovozzos} Burke (1973)¢] Fikol wsk
o] IUdRBEE 5049 /m2, MEEE 56T
A 30 ¥7 Ko TR#® ZF microtiter
trayo] %% CEF safimol 4 Eusisi o).

9. BHEMIPERFERE

BEBPEILEE #AZA #ERE dlolels+ CEL
AR A 5~10t Aldulokgt HoZ 1098
9] CAMd 10%9TCIDg9 wuto]la]2~8 g@msh
2 37 TCollM st 8BER) 71do2 497}
Bt BIERMS AESINch wolals &K
30 2] BEBH S FEASI.

I. #R % %

1. Avian reovirus2| 48

1982 3AYE 19854 3 A7} 8 #9°] avian
reovirus & S ustgict, Table 14 ¥ +& ulo}
7ol EE reovirusy 1258 o]y A 4
#=lgles 8#F SHe BEIL ¢ e =2
ZAdHEBAA, UolA 3#E BEIFERS ¥
oldA A% BREx, B, LTk, = o HRE
RS BdFe BadeldAy sl S
82~ 883 84~63-2 HMEMRET ohizh
=, §F, B B AX reoviruss} Fagsigl o},
=& JEHKR 84 -75¢ Frie] ATRARE e Uy
23 ¢ YEE RESA vholds SEE Axdv
T EFolA reovirus& SEEY 4 Ak &
HrAA ¥ g vloldAE FRAs] We A
ks HBRS AXsAEs gotovt AT oln
@slul 9l (Jones, 1976; Jones S, 1981; Kou-
wenhoven S, 1978; Mandellis-, 1976; Mustaffa-
Babjee 5, 1973; Page%, 1982; Spradbrows} Bains,
1974; van der Heide%, 1974, 1980;Vertom-
men$, 1980) reovirus o2 zAsE ofe
7t 4EE BeiFe wWAdA fmEdte Al



Table 1. History and organs of chickens from which reoviruses were isolated.

Type of Age

Isolation system Materials from

Isolate . Clinical conditions an y W ich virus
chicken (wk) passage levell was isolated

82-14 BB 3 Femor head necrosis, CAM, 1st Tendon
nephritis, air sacculitis CEL, 1st

82-22 BB 7 Arthritis CAM, l1st Tendon

82-84 B 5 Stunting, proventriculitis CEL, 2nd Proventriculus

82-88 BB 8 Arthritis, swollen foot pad, CEL, 1st Tendon, foot pad,
necrotic liver liver, bone marrow

84-63 BB 9 Arthritis, swollen foot pad, CEL, 1st Tendon, foot pad,
intestinal hemorrhage intestine

#-75 BB 12 Arthritis CEL, 1st Tendon(2)

85-26 B 5 Stunting, enteritis, CEL, 1st Intestine
pericarditis

85-44 B 3 Stunting, liver necrosis, CEL, 1st Liver

pericarditis

1) Passage level at which virus isolation was noticed.
BB : broiler breeder; B: broiler; CAM: chorioallantoic membrane of chicken embryo;

CEL : chicken embryo liver cell culture.

A Tl reovirus i o F Q3 HEE
2 e ed Hasd.

A HRdl4 BEde| @2 Hadelo A
S#=l reoviruse] 7} Aol olg EIEHEA
gl HedA Q&=L Putk ol BEddeE
Tt A sl Agol . F4bo) K& FHIA T4
Ao wlsle] FA4o] FHIA L BERRE
o e Ay Asts Aol we diez Fol
At

vlol 2|~ 4Bt systemo 2 JFHH/ICAM &
g2 CEL &R E FiAstd s vt 28 #alA
5 systeme] S#EFEMES HEIAs oy
82- 14 #%2 Flel4E CAMa} CEL stmiifuc] A
25 gEel sEgEdet 85-448%9  fle A&
CAMo 4 & M=zl odokeovt CEL %53 difgol
Ae pEd s#AU%. 53 CEL s#ame 43
£ & 1389 "ol 2 SMHH BEAANA 16
(82-84 proventriculus )& B#adlae =25
MEEE A vlolds HE BELSF A
CEL #m®MmRye CEF, chicken(embryo) kidney,

chicken embryo lung % duck embryo fibro-

blast #RMlEE c} reovirus W] F& #
ot otz ( Guneratne 5, 1982; Jones 5, 1975;
McFerran%, 1976 ; Mustaffa-Babjee%, 1973;
Spradbrows} Bains, 1974 ) CAMoj u]%}c] #
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SRR 2 S BRYFT Y& vH A
o] reovirus 4l FA&E systemoZ 715 5
et

2. FERS AR Y SRR 2

Reovirus S S HE BHEHRIY CAM
gl CEL m#dfiol4d 59 reovirusg
BB CAMo sy & AbdAl si4bst
slglet % 5~7 HMY RS A
Adct. £5% BHLENY CAME EfERMs 45
A EEds 2 BT Aot #8m Wi
A ol ol #BE Rwe BRYs oddid. SKRe
Egsn A% 8478 HHed e #fEod
MES AV HEes du dden Le £ml
Brs, 22n B FA4Ec A%y A4S
Ak,

CEL EEARN AT 2 3ARALH HEHd
BEXARS BRilgen mgekiol #imsldA =
Bt ®insty ERMAREZYE doixlyes #MLEE E
T Aok, 29E HREAKE giemsa HEIH S
o giant cello] Bz 7 HFA L] ¥
o] MggEel AitAoz sk A=Yt F
g HA#T Zolu ARE oddAdx BEYT
glolch. ol2idl BWHERS 2 M) Wk Ba-
gust 8} Westbury (1975), Guneratne $-(1982),



Hieronymus % (1983 a, b ), Kawamura%$(1965),
van der Heide$(1981)9 #4%&9} x| 31ct.

3. WARAGREEO] 22t viruse] 8B

CEL %ol 33 vlo] 8] &§ negative
staining 5lo] RFEGAHEoE Bz &= WY
o] reovirus? S Ho FYcf (Figure 1),
Viriong 9 MEE: iz e nucleo-
capsideg 259 Mo Mo glen olad 2%
atF+Z= nucleocapsids} w117k empty par-
ticle (SH4HE ) o A o & TSl BEAAS. 2
F2d uigde oA 4H 22 wed: Atz
Aorn WY nucleocapsides €% Soi7t 4R
orol capsomere@ W 9lgich, Viriong ER
o Z¥g 80.7nmz. H-—3t9 o).

Fig.1. Electron micrograph of reovirus iso-
late 82-14 negatively stained with
2% phosphotungstic acid. One of
the particles is empty{arrow).
(Bars represent 100 nm)

o]z}t viriond] W KAEY Haet dAE
U 2 3vleE g4 & "ol 3.
Heide 5(1980) 3 Vertommen¥% (1973)-& avian
reovirus virion? 37| & 58-65nmz, Hiero-
nymusZ- (1983 a,b), McFerrang(1976), Mu-
staffa-Babjee5(1973), van der Heide$} Kal-
bac (1975), van der Heide%-(1981)-% 68-75
nmZ, Baroni$(1980), Glass§ (1973), Jones
5 (1975) & 75-85nmZ. #@&EPul Uk

van der
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& FRojA ZE o ¥al reovirus gt ofy
2 EFEvlolel g2 AL S-1UBHE 2F P
2 AslE BodFozA virionazld A =Hekil
#Es vole]atk7le) ERel] Hole BTEEM
BES AY HEEmE ERATY TEHl %
< Aoz 4A4drc

4. BRY LRGUE SREHES
BRBiE

#RA UEREAN e SE%E KERR-L
B Y S-1133 % A ¥ P HMRE BRI
o] S-1133#% HEA —BEE (reaction of ide-
ntity )& BoFoc, A4 FE ®SARXE
B Ausig oyt 964 LFAE KERES o 43
et

Avian reovirusy EXAUBRREAA FE9Y
B L sAed) (Leers$, 1968; van der Heide
S Kalbac, 1975) & Fotsld e velas

Lo @ERfiimEo: AMEs R-1#%k 2 S-1133
# ddgd A KEY Eatohel S-1133#% HE
3 A—-RES 29 Fo84 AgH 2R avim
reovirus & & 4 A+,

5. Smike] ik

S5 reovirusigye 19329 Wolel, KA\, 7
vz 2 2 WTE @) wskes Table
204 Hube} 7ol chloroform gz, IUdR

Table 2. Characterization of avian reovirus

isolates.

Treatment and infectivity titer

fsolate Untreated Chloroform IUdR 56 €
control 30 min.

82-14 5.17 5,38 5.50 4,50
82-22 5,83 5,83 6,17 5,17
82-84 5,67 5,17 5,88 5,00
84-75 5,50 5,23 5,67 5,23
S-1133  5.50 5,20 6.12 4,71

« log TCID 4. 0,025 ml

BRE 2 56 Cold 3087kl smugmel cf{sted 7
3 HEH%S HodFUct. A2 RE HEN 9E
2 A% FAsurol A(mAYHkK )T 2ER
TZREES o= doked Addss 1 TCID,
002500 4] mEE 1025 TCID 4,/ 0.025mfo]
st2 79 dr}7 445 uwed avian adenovirus



(83-5#%)F A2 2L /A 3 sl
ol 99t (1073 TCIDg/0.025 7 ) | ol2iqt &
2o 44 EEY @ES Y sgo( Desh-

mukh$} Pomeroy, 1969; Glass %, 1973; Hi-
eronymus-3, 1983; Jones 5, 1975; Kawamura
=, 1965; Mustaffa-Babjee %, 1973 ; Sahu %,
1980 ; van der Heide®} Kalbac, 1975; van

der Heide %, 1981),

6. BIHIMER HIEMP2| MEE

8% reovirusye CEF, CEL 2 Vero cell
2R MMl 4] syncytial type CPE% ol27 9
A FYstgon 2AYEAA cell typeolt
BHES B4 = ERERS BREUSH 25
StAV Tl WhE Aol gle] 7 4~5H%KS] end
pointE ®B.oF 9} (Table3 ). Sahug} Olson
(1975) & 2| 7}=] line cello4 avian reovi-
rus?] Z2 48 zalgtul Vero cell line o4

& FA8dd e #Es9 o Guneratne 5
(1982), Jones5(1975), Mustaffa- Babjee &
(1973)e CEL, CEF 2 chicken( embryo)ki-
dney 5o E®#{iMl4 avian reovirusg F4
£ #udsl CEF mifdiist 3440 714 R
stgictn BEat. 2t & REelAS 2ol
wpolelx 249 Hegel ohizt P el HEksol
£ cell type Zbo] HcohE 4 ERE Ho
A Fge2A virus? 44zt FIAEE. R
W= @0l 7183 CEFu Vero cellg o]
£ AgPut ohizt AZEF el F Al o] g
2GS REYS Ydors AR #Eme B

& =83 #HE @vds de 3Hel ddd.

Table 3. Sensitivity of different cell types in
reovirus infectivity titrations,

Cell types and inoculation time

Days laﬁ_er CEF CEL Vero

1noculation ST CI SI a CI
2 UD Ub UD UD uD
3 3.1 4.5 4.2 4.7 uD
4 5.8 6.1 6.4 6.6 41
5 6.0 6.3 6.4 6.8 5.5
6 6.0 6.3 6.4 6.8 5.7

CEF:chicken embryo fibroblast cell culture

CEL:chicken embryo liver cell culture

SI: inoculated simultaneously at the time

of cell seeding

inoculated virus when cell cultures

became confluent

UD :no detectable cytopathic effect at 1072
dilution

*x log,, TCID,,/ 0.025 ml

Cl:

7. BEMI BEesha

B S%s 3#(82-14, 82-22, 84-75) 9 S-
1133 %2 1093 BEHie CAMd ##@I
2 (EER: 10> TCID,, /embryo) ZF#H%H
FEFs RS RAS M7 53.8-58.9 Al elded
S-1133 #h 72.8A7to 2 BASEHgECE 128
f9 o)A ZATH(Tabled). siAs BABNL
CAMSl s FRsA wskert dopst o el
A% wHmATRS 2o FU

Table4. Time of mortality of chicken embryos after inoculation wvia the chorioallantoic

membrane with reovirus isolates.

Isolate Inoculum No. of Hours after inoculation
' (log ,TCIDg) embryos 40 48 56 64 72 80 88 mean SD.
82-14 5.0 29 0 15 8 S 1 0 0 53.8 7.1
82-22 5.0 29 0 12 9 4 3 1 0 56.3 9.2
84-75 5.0 30 0 10 8 5 5 2 0 58.9 10.4
S-1133 5.0 30 0 1 3 6 5 ) 12 3 72.8 10.6

Hieronymus% (1983a).2 5498 avian re-
ovirusg 993 SPF By MRELE, MR
Rk 2 OFRAZ 2ED SR (2EE:10%-
1°°PFU /embryo ) HIFERMS SEERC] &K

glel wlssbgl ot wloll kel wheba] HIEEERIO)
2~3H =& 4~60 2Ezsz @3t X W
wollN SEANFE BEHN MRR Lo gES
e 5~78 5ok EEMMP AP L%
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Hor CAME EHme ot A3 EBEY #ES 2
A He b BWHRFFEREY G /e
o #itrl S8 wgol vlstd BESHI KIEEHM
RRNA BEY vlolel 29 Fo] W7l HTU=A
T+ CEL #®dKR Adsisrt #nd £8H4%
(5~10% &R E AT A4 Helstd &
faRRel A mEkel #BKH HFAE BRI 2
of, ¥l oh]aet WiaRd E mEM FaiAe
el dolvt BEFMETI O] of" MBtEel A=A ¢
o2 F3aiyt JFEZ 2o

N @& =

WEis (EE BEA), BERRES Molb 12
F8 o)ty vEoe] @mHmol BRUdA 89

+ HWMoZ viriong AR glnmPeos HX
AR A @2 reovirus (S-1133 %) 9
FmeE (M S-1133 8% 2 R-1#) 3 RESHAC.
SHs) reoviruss mEREMEETC) glg.om chlo
roform, TUdR ¢ #E®@ (56T, 308 )¢ 73
BHES Jebisich

Reoviruse] 74 RiEs: BRRABRESER 2
Fipggsl Vero cell oy Mlmsast 5
Aol wlelg} A% AV HBER/E HRY &
BE7 7l EohE 2melel P9 4~5 A%
o} end pointo] &=},

SBtE reovirus & WAASATMMEE] 5~10R
BREEFF 10°°TCID, 2 wvolaj 2% 1003 B
HBRY MRE L A UL FHBIEER]
BRI SEKRE 54- 59 BERIQIY ulsld S-1133#%-

ulo] 2] A8 St avian reovirus 2 Fsgslych 3Rz k7 A

SREY reovirus BT EMKSIA “EEL 2
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