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Avian reovirus (ARV) and fowl adenovirus (FAdV) were evaluated for pathogenicity in specific patho-
gen free (SPF) chickens. ARV was isolated from the broilers with history of malabsorption syndrome
(MAS). FAdV was isolated from the layer breeders with inclusion body hepatitis and hydro-
pericardium syndrome. Total 6 inoculated groups including 1 un-inoculated group were organized and
inoculated with the ARV and/or FAdV by oral route. The minimal pathological lesions and lower viral
gene detection rates were present in the ARV inoculated groups compared to those of FAdV or
ARV/FAAV inoculated groups. Common gross lesions in the ARV inoculated group were distended in-
testine with foamy contents and in the FAdV group there were foamy cecal contents and hydro-
pericardium among the evaluation methods such as gross and histological lesion, viral gene detection,
body weight and serum chemistry, histopathological lesion score was reliable especially in the liver le-
sions such as hepatic necrosis and lymphocytic infiltration. However, we did not success to evaluate
the synergetic effect of mixed infection of ARV and FAdV in this study. Therefore, we need further
study to reproduce malabsorption syndrome of ARV infection using different viral agent such as rota-
virus and using different dose of virus.
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Hol dwkHolal, 23174 ARoA= reovirus, ad-
enovirus, parvovirus, entero-like virus, rotavirus, nephritis
virus (McNulty &, 1984; Decaesstecker -5, 1986; Decaes-
stecker 5, 1988; Shirai 5, 1990; Goodwin &, 1993;
Montgomery 5, 1997; Lenz 5, 1998) 52| t}okst Hlo]
228} Algtolut 7|50l & s Aol St
(Goodwin -5, 1993; Montgomery &, 1997).
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Q1 Avian reovirus (ARV)+= reoviridae family/ortho-
reovirus genus®]| <3kch Genome2 107§9] double
stranded RNA segment® ©|Fo{x|1l, 71 H7|of whe}
L (large), M (medium), S (small)®] 37}x]2 & Hrc}
(Spandidos®?} Graham, 1976). ARV Eof A viral ar-
thritis/tenosynovitis (Van der Heide, 1977), malabsorption
syndrome (MAS) (Decaesstec ker 5, 1986; Goodwin 5,
1993), inclusion body hepatitis (McFerran 5, 1976;
Mandelli -5, 1978), hydropericardium (Jones, 1975), res-
piratory disease (Simmons?} Lukert, 1972) 59 o]
A3t swEol QAT o] F b AEAl B
7F o e 2lEel A4rH AW -2 viral arthritis/teno-
synovitiseh MASe|r] o] s @ A 4Helel

Fek Gel vl 42 AAH NS F2 gt
(Dobsoni} Glisson, 1992).

MAS= = 13559 ofg] SA oA 43R <,
AEED, AAF 59 S Holw, A AAHe=
WA B 317k E31 Qlti(Songserm 5, 2000; Songserm
5, 2002). MAS= gt 7HA] Q1A ofsfiA] e
Zwo] oftje} o7 URIAIY] = Aol aliA
B i34 dor deA Qlow(McNulty &,
1984; Decaesstecker -, 1986; Smart 5, 1988; Goodwin
5> 1993; Montgomery &, 1997, Songserm -5, 2000;
Songserm &, 2002), FFe+H EFF ol £=F, T
=9, 2EH S 59 o] osfjA MASS| S-S
oL o3t @ 4= 9ltHGoodwin 5, 1993). £3| ad-
enovirusi= MAS®9] S4F Walof oA a3t
A= ofAH, 23]d the HadAE9 T 8ol
3}7A| 35+ enhancing effect7} St L&A Qltt
(Kouwenhoven &, 1988).

2T =l A ARjlell 2 vsiE derla e &
5

+ hydropericardium syndrome (HPS)©] It} HPS+= 4
ol 55 Kol AWom F2 35589 SA
A 60~70%71A] HAE Ydo7ltiAhmad 5, 1989).
HPSE & ©7]= FAdV= 127]9] serotype < serotype 4
o &3hH(Hess 5, 1999) HPS+= 17| ABHKhawaraja
= 1988), ol=(Swati 5, 2002), o]2}(Abdul-AzizS}
al-Attar, 1991), ¥X(Abe 5, 1998; Na kamura 5, 1999),
o) FH= 2 (Mazaheri 5, 1998), A &|(Toro 5, 1999) 5 ]
2 utol|l A o] HuEdTh S A AbdolA
ARVE} FAAV 7 9] S84 HAF ARAL QUA|RE, of
2] W A7t o] oA A] etk o] dATolA = o]

A A5 Sl = SAY ARV ol tigt o5t =
A Bt =] SA o A= ARV g o] oju] gheix]of
Qch= AMS efelalgion] HPSH] ojghel BhofA] &
2l FAQVE] BAk 4B 54 9 el A o
= so] ¥Waet vl YriKim =, 2008).

159t ARV, FAAV 7Z17te] W dof #et A=
Q1 A THVertommen 5, 1980a; 1980b; Montgomery &,
1986; Tang 5, 1987; Ni&} Kemp, 1995; Lenz 5, 1998;
Nakamura -5, 1999; Songserm &, 2000) & H}o] & A 9]
5 7ol diE A7 Bl glolch whebd el
A9 vt Aol TR FYEY| = o
(McFerran 5, 1976; Decaesstecker 5, 1988; Lenz &,
1998) Z|- oA W A& o718kl 2= ARV
9} FAdVE] &3t 7Y mdS Fof 1 A 9
A& 85t o] A Shlth
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149 Specific pathogen free (SPF) & 93545 ©] A3
of ARgSFow o] Holgli= SPF AlghS SPAFASAL
(North Franklin, USA)oflA] +Qlsto] 2 AAHS] Ha}
71E&ARE] Be, A7)olA RIstich SPF H2
Aol FAIsE7] Aol ARVE} FAdVel tglh mA|o]dy
A AAIA 4= HERA AT

Hiol2{A

ARV:= MAS 5742 HQl 1047 SA19] AollA
H2]5}9 0, primary chicken embryo liver cellof| 4] 43]
Ahujor stk HE A TCIDs S &4t e & 1
2 1.6x10°" TCIDsy= &3k

FAdV= HPSE Hold 3738 AFtA Q] 7hof| A e
gt @AY 43 diolgXo|m(Kim 5, 2008), primary
chicken embryo liver cellof| 4] 23] AculeF stsch A
Z A TCIDsE ZA3s19on & 143 10° TCIDs 2

Mtk

14 SPF & 9B+E 5709 "S5/ 3 1A
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Table 1. Experimental design to evaluate the pathogenicity of Avian Reovirus (R) and/or Fowl Adenovirus (A) in the SPF chickens

Group Number of chickens Inoculation Titer (TCIDso/chicken) Day of inoculation Sampling at DPT*

RO1 15 ARV 1.6x10°7 1 day 3,7, 14

R14 15 ARV 1.6x10°7 14 day 3,7, 14

A01 15 FAdV 107 1 day 3,7, 14

AO1RO1 15 FAdV 107 1 day 3,7, 14
ARV 1.6x10°" Mixed

AOIR14 15 FAdV 107 1 day 3,7, 14
ARV 1.6x10*7 14 day

CONT 18 PBS 1 day 3,7,14,17,21,28

*Days post inoculation.

b B |

& A& Fol stk 24 WERE F volela)
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o] 3} tH(Table 1).

< A% g2 19
J

o,
ol
2

o A% 2Hst
on] g HpolzglA HE AE I 3, 7, 14 DPI(day
postinoculation)@] Z} 544, H}o]H A H|HELQI
230 252 3 7, 14, 17, 21, 28 DPIY| 2z} 3424
492 At A3e S4sn. 4A A%
Fakel 2AL stk A AREL A4 G
A

AR 5
sl o], 2HF

gt
transferase), CPK (creatine
T

shich g

2t dn &

r
N

=5
o

mlo

ol
N
- 3R lj

o oY YYFHL BATGON

=
Z 1
dyor=

AST (aspartate amino-
hosphokmase) TAE =4
14_7,::,1._4 2o HHE 3

= =

m
8‘
Q.
[
w2
O
0101'
r_>a
mlo
)
N

Q&I == X PCR (Polymerase chain reaction)

21212] Z4EtolA vl2] A2l DRI He kR Es
AFstol FAIE shAlem, 2 A2 3,000 pmof|A]

15E7E 4] Bl 5 AF5o) 0 25E] Viral Gene-spin™

(iNtRON Biotechnology, Inc., Korea)2 AM2-5]07 viral gene2
22319tk PCRE A& o 2 Thij| )= AccessQuick™™
RT-PCR System (Promega, WI, USA)¥} TaKaRa Ex Taq"™
(TAKARA BIO INC., Japan)& AR&3}3ITH

ARV primer+= 7]& =59|(Bruhn -5, 2005) ARV _S4
P4 (5-GTG CGT GTT GGA GTT TC-3), ARV S4 P5
(5-ACA AAG CCA GCC AT(G/A) AT-3)2 A}g3tglon,
FAdV primer= 7]& =5 9|(Meulemans -, 2001) Hexon
A (5-CAA RTT CAG RCA GAC GGT-3")2} Hexon B
(5-TAG TGA TGM CGS GAC ATC AT-3)E AFg-3}%tt

ol A z} DPI E&
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of Ajol7} the: o] Al 7k EEUA] ulsto] St
THTable 3).

Table 2, Mortality of SPF chickens inoculated with Avian Reovirus (R) and/or Fowl Adenovirus (A) isolated in Korea

Number of dead chickens at days post inoculation

Group
0 3 7 14 14+3* 14+7 14+14
RO1 0 1 0 0 NT** NT NT
R14 NT NT NT NT 0 0 0
A01 0 0 5 0 NT NT NT
AOIRO1 0 0 0 0 NT NT NT
AOIR14 NT NT NT NT 0 1 4
CONT 0 0 0 1 0 0 0

*14+3 means the samples were collected at 3 days post inoculation in the SPF chickens inoculated with designed viruses at 14 days old

of age, **NT: not tested.

Table 3. Comparison of mean body weight of SPF chickens inoculated with Avian Reovirus (R) and/or Fowl Adenovirus (A)

Body weight (g) at days post inoculation

Group
0 3 7 14 14 +3* 14+7 14+14

RO1 41.0 3.97)**  45.1(3.79) 75.0 (7.92) 127.9 (9.53) NT#** NT NT

R14 39.0 (2.50) NT NT 149.6 (12.59) 178.6 (12.68) 253.8 (13.74) 319.2 (19.67)
A0l 39.8(2.27) 48.9 (3.10) 58.8 (9.29) 136.4 (29.11) NT NT NT
AO1IRO1 40.1 (3.94) 51.2 (4.04) 69.7 (4.05) 141.8 (8.83) NT NT NT
AO0IR14 39.5(3.84) NT NT 142.6 (15.51) 178.2 (28.92) 216.6 (19.81) 342.0 (46.81)
CONT 40.1 (4.16) 49.3 (5.72) 76.7 (5.96) 131.9 (8.92) 160.3 (11.83) 215.1 (20.53) 272.3 (117.95)

*14 4 3 means the samples were collected at 3 days post inoculation in the SPF chickens inoculated with designed viruses at 14 days old of age,
**Mean (SD) in a column with no common lowercase superscript differ significantly (P <0.05), ***NT: not tested.
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SPF SHoflM 2l2ufo[2{Ae} ofel|icHl0[2{AL] T S2 =dizicdl| w2 WalM blw
HIOIA QXX S AABEAH. 1 A3 A0 HEolA HF $ 394
L5 T 1olA HAEENeU AR A= 4
ARV ©HE HZ3} ARV (RO1, R14)9} FAdV ©%  ZHX 9tk 1 & HE 56U FAH4< 797
% 3 HFWA0L, AOIROL, AOIRI4)] 7kt W of AXgh 23k WHHEA AL Ak 54 5 55
Aol A ARVl tieh F4AF HEs AAsHT 1 5% FAAV F427F dEE3ded HF & 1494
A3k ROIZAA BE F 304 AH 8 55 F 3 oA A2EA YTk FAVE ARV EF BED
9] 2Hp R oA HERE ARV gt At ¢l AOIROIF M= HF & 34A M= d=HA &
b AEEtloy ymA ZFEqE 9 dizdedAe ey J1E 5 74419 s F 1, WA E s
ARV 427F A& HE EA] 9FUTHTable 4). % 4ol A FAAV 447 AEEH30H £ e &
FAQV 944% B HE2A0DI ARV 23 2 FHHEw ANIRI4FOIAE HE T 6 8UR] 7
S(AOIROL, AOIR14)9] Tt} Wit d oA HES ARRE A ] ZE WA B HE FHUAL 10
Table 4, Comparison of ARV detection rate using RT-PCR in the liver and cecal tonsil of SPF chickens among groups inoculated either at 1 day
old or 14 days old of age
RT-PCR positive ratio at days post inoculation
Group Tissue
3 7 14 14+3* 14+7 14+14
RO1 Liver 3/5%* 0/5 0/4 NTH#* NT NT
CTH*** 3/5 0/5 0/4 NT NT NT
R14 Liver NT NT NT 0/5 0/5 0/5
CT NT NT NT 0/5 0/5 0/5
A01 Liver NT NT NT NT NT NT
CT NT NT NT NT NT NT
AO0IRO1 Liver 0/5 0/5 0/5 NT NT NT
CT 0/5 0/5 0/5 NT NT NT
AOIR14 Liver NT NT NT 0/4 0/3 0/3
CT NT NT NT 0/4 0/3 0/3
CONT Liver 0/3 0/3 0/3 0/3 0/3 0/2
CT 0/3 0/3 0/3 0/3 0/3 0/2
*14 43 means the samples were collected at 3 days post inoculation in the SPF chickens inoculated with designed viruses at 14 days old of age,
**Number of the positive/number of the total tested, ***NT: not tested, ****CT: cecal tonsil.
Table 5. Comparison of FAdV detection rate using RT-PCR in the liver and cecal tonsil of SPF chickens among groups challenged at 1 day old
of age
RT-PCR positive ratio at days post inoculation
Group Tissue
3 7 14 14 +3* 14+7 14+14
RO1 Liver NT** NT NT NT NT NT
CTH** NT NT NT NT NT NT
R14 Liver NT NT NT NT NT NT
CT NT NT NT NT NT NT
A0l Liver 1/5%H%% 5/5 0/3 NT NT NT
CT 0/5 5/5 0/3 NT NT NT
AOIRO1 Liver 0/5 /5 0/5 NT NT NT
CT 0/5 4/5 0/5 NT NT NT
AO0IR14 Liver NT NT NT 0/4 0/3 0/3
CT NT NT NT 0/4 0/3 0/3
CONT Liver 0/3 0/3 0/3 0/3 0/3 0/2
CT 0/3 0/3 0/3 0/3 0/3 0/2
*14+ 3 means the samples were collected at 3 days post inoculation in the SPF chickens inoculated with designed viruses at 14 days old of age,
**NT: not tested, ***CT: cecal tonsil, ****Number of the positive/number of the total tested.
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AR HAREE HA 1geollA = Zhell AT HEE AT
1‘415&3011*1 Z71F 08 Y23 7t WAE o A=

FAQV 94217} 727 oFokrk(Table 5).

279l CONT## v o) §-o4 oA 278t
o} 71 0]9]2] ARV 32 FAAV HEAE 324
= 3l B2 A] o)t Table 7).

3lAuF E3 CPK 422 ARV 3-& FAV HE27 &

T o2t vkl o fod s Bsh
] QYK Table B).

ER

o Q7= U] He] ARVE} FAQV 5 HUA|S of
B3to] SPE Bl 4% Al FUAe] diT A5t of
52 2hlsly] iste] SasAleh 375E ARV &
= 249 Al ARV B4 QB4 F shtel MAS

24 Bero] g4 et AL ohigr.
P3| SAH| EFo] AdH AH(Vertommen -5, 1980a;
Montgomery &, 1986; Rekik 5, 1991; Songserm -5,
2000; Songserm &, 2002)%= QAR TF TR E O] oL
o= SA EF°] AHAHA A THDecaesstecker
5 1986; Kouwenhoven 5, 1988; Songserm -5, 2003).
ol MASO] A@ A EAI7E Qo] trapat A7)

o

o|N

4L

Table 6. Comparison of histopathologic changes of lymphocytic infiltration with necrosis in the liver among groups

Histological lesion score at days post inoculation

Group
3 7 14 14+3* 14+7 14+14
RO1 1.6 (0.55) ** 1.5 (0.58) 2.0(0.00) NTH** NT NT
R14 NT NT NT 1.8 (0.45) 1.6 (0.55) 1.6 (0.55)
A01 1.2 (0.45) 2.4(0.89) 3.0 (0.00) NT NT NT
AO01RO1 1.4 (0.55) 3.0(0.71) 1.8 (0.50) NT NT NT
AOIR14 NT NT NT 2.3 (0.96) 2.7(0.58) 2.3(0.58)
CONT 1.0 (0.00) 1.0 (0.00) 1.0 (0.00) 1.0 (0.00) 1.0 (0.00) 1.0 (0.00)

*14 43 means the samples were collected at 3 days post inoculation in the SPF chickens inoculated with designed viruses at 14 days old of age,
**Mean histological lesion score (SD). The lesion score was classified as follows: 1 Normal, 2 Focal, 3 Multifocal, 4 Diffuse, ***NT: not tested.

Table 7. Comparison of serum AST level of SPF chickens among groups

AST level (U/L) at days post inoculation

Group
3 7 14 14 +3* 14+7 14+14
RO1 500.8 (133.27)**  252.8 (58.56) 216.3 (17.63) NT#** NT NT
R14 NT NT NT 288.6 (104.16) 268.2 (38.93) 238.4 (41.53)
A0l 803.4 (428.74) 984.2 (378.34) 264.0 (39.04) NT NT NT
AO1RO1 1,036.8 (473.34) 307.4 (76.58) 235.0 (25.27) NT NT NT
AO0IR14 NT NT NT 272.0 (75.54) 238.3 (25.38) 261.0 (47.84)
CONT 613.5(118.09) 265.3 (107.10) 240.7 (27.93) 307.7 (22.72) 268.0 (53.36) 231.0 (49.50)

*14 4 3 means the samples were collected at 3 days post inoculation in the SPF chickens inoculated with designed viruses at 14 days old of age,
**Mean (SD) in a column with no common lowercase superscript differ significantly (P <0.05), ***NT: not tested.
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Table 8, Comparison of serum CPK level of SPF chickens among groups

CPK level (U/L) at days post inoculation

Group
3 7 14 14+ 3* 14+7 14+14

RO1 2,378.0 (850.34)**  2,397.8 (1,140.76)  3,155.4 (6.34) NTH** NT NT

R14 NT NT NT 2,938.2 (618.51)  3,613.2 (406.63) 3,036.4 (1,470.80)
A0l 3,952.2(2,015.50)  2,160.8 (824.17) 3,704.7 (938.35) NT NT NT
AO1RO1 2,540.4 (1,078.48) 1,777.8 (328.68) 3,387.8 (1,201.50) NT NT NT
AOIR14 NT NT NT 2,389.0 (569.34)  3,631.0 (461.01) 2,928.7 (596.42)
CONT 5,575.5(3,754.03)  2,664.3 (1,117.67)  3,447.7 (632.46) 2,538.7(423.91)  4,561.7 (1,363.55)  3,099.5 (195.87)

*14 + 3 means the samples were collected at 3 days post inoculation in the SPF chickens inoculated with designed viruses at 14 days old of age,
**Mean (SD) in a column with no common lowercase superscript differ significantly (P <0.05), ***NT: not tested.

Ao2 WuHAT, oy
o}y th(Decaesstecker 5, 1986;
Goodwin &, 1993; Songserm -5, 2000; Songserm <5,
2002; Songserm 5, 2003). webA] o] ¥Lof| 4= SPF
92 o]&sto] XL oAl HleE AP HAYRE
A7F EAL Q= ARVE}F FAIVE ©= 52 & 4
= &0l SA Ed= A HaA} sl o
Aol A SPF Ha ARESE o] RheF Ut A8
AHESHE ol ofn] thE Aol YA HE
2o gk ®Ao)dY A7t e 4 7] wiEol sl
tH(Montgomery %, 1986; Rekik %, 1991; Songserm
= 2003).

o] dAolA= ARV T= FEHROL, R14)e] oJgh
HAbs BEEA] Skt BA 9] AtolAE & Aot
o] MAS 34 Hol= HollA &2]3 ARVE T
o2 AFAAAFHe o HAPE Y wEE= A2 of
YUK Vertommen 5, 1980b; Montgomery 5, 1986;
Kouwenhoven 5, 1988; Rekik &, 1991; Ni2} Kemp,
1995; Songserm %, 2000). L o]8= ARVE =31 v}
ono) £7, UF AR BF U 5ol webd ¥
ol t=A dAdtal deA 7] wEolth. ARV
Hio]g 2 FRof| o Aol YHHH O = viral arthri-
tis/tenosynovitis@} -2 A5/ T A oA £
2|3t ARVZ} MASE &3t o 2R Fefgh ARVE
o} BelAdo] Zstrtal oA ltHGouvea®} Schnitzer,
1982; Rekik =, 1991). 3L HE AR wE HYA
2 v st 74 Gouvea?} Schnitzer, 1982; Montgomery
=, 1986; Nie} Kemp, 1995)0)| 4= ARV 7L o]
AR F AT AP0 AR 1) A U

| oFt Alom waEYT. Aol Wede] &

[e:

sl
O wx ol

—

O

olfi= o7 7Fs/dol Atk A= A Hgol
Aze) 7w} vjojelse] Muje} 2 Lol
ofZ]7] wiZolthNi®} Kemp, 1995). &A= 3+ &
o] % ARV At i aaso] #pAdol 7l o
of Tkt aar; A A Al ofste] el
okl 4= @ItHGouvea?} Schnitzer, 1982). whafa] H
Toll Al ARV T Zrdtol| 4] HAZ} AR o o]
G B olo) 4 A8 MAS 22| ARVE) oFh 1
A3t A AR AT dol7] o o,

o] Aol = HEIA AL AE s = 5
A& A4 50 MAS Sold Sape vk 4 glolck
o4l MAS aof #ltl= 532 Hgle) tisto] 5
23] 9s) A7) eeeh A% Pol4 ARVZE MAS
ol trigger TS Fth= ARAe] Harel ®F Qlrk
(Kouwenhoven 5, 1988; Songserm 5, 2002). wa}A] o]
H Aol A= MAS A&o] o] FoJA|A] QE AL, =y
o4 £ ARV 9 FAVE EFsto] mepujole]
25, ofnERulolel s 5 Thorek UelAle] o)F MAS®]
o] oA &S A7 B8 A o= ke

FAAVE ©= =& ARVE} 23 &3t JFHA0,
AOIRIOIAIE 217t % 155 % 554 Al
sholeh. bk WSk B9F RA9] FEe] gl
AOIRI4 HF0] 55, 1909 SPF Bol o] Hagee
oF 33%= FRIEGlrh dRbAog HPS F2f FAdVE
A7E T HE Aol w FL HF vlolzae)
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