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Fowl adenovirus (FAdV) and chicken anemia virus (CAV) have gained much importance as an im-
munosuppressive and economically important emerging pathogen of poultry. This study was carried out
to investigate the prevalence of FAdV and CAV infection in chickens. The groups were divided into
Korean native chickens, broiler, layer hens and broiler breeder and set up groups according to age. As
results, 12.5% of the native chicken, 2.5% of broiler and 6.7% of layer chicken were positive, re-
spectively by PCR for FAdV. Serological test showed that 84.8%, 79.0%, 97.7% and 96.1% of chickens
were positive for antibody to FAdV in native chickens, broiler, layer hens and broiler breeder. The prev-
alence of CAV infection were 20.0%, 7.5%, 16.7% and 10.0%, based on CAV gene detection by PCR.
In serological test of CAV, 40.6%, 35.9%, 84.8% and 73.9% of chickens were positive in that groups.
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N = 2 oY 5o dAEAe molth Ry sdom:
7vo) A1 HAlet o, WA W WA 2R Fuke
go] meld AslE el AWQl Fowl ad-  th E 24 gelsomt 1E v Wy ¥l
enovirus (FAdAV), & ¥4 W& (chicken infectious A& EH o= qhri(Fitzgerald?} Hess, 2013). 9] |
anemia, CIA), 7FX =" (infectious bursal disease, IBD) oFo HAE o] F=Q {oloj L7} FAET &=
of A o] WAW AAA WAZ F2 Ak WA AEAS woln] 29 9 L Wel 2A5A
A7 obdlutol e AFAIVIE Adenoviridac®] ad- O BAA AT ARAIEAA WY FAAE
enovirus$: 2.2 avian adenovirus group 19| fowl ad- TS = e, 2011). FAAVE] 4L o9 o
cnovirus® FEET, 1250 BHFC] Y AR ok AOR UA AUtk BE A 4 ARL 4
A lom, HollA= BUAd ZF4(inclusion body - W2 mofshA|nt FHAAQl WA A THE
hepatitis, IBH)Z} 4l'd<=Z(hydropericardium syndrome, HS AAA AWQl IBD, CAVE} A gdE A%
HPS) W 7}ed 7| A 4, #7 ARt 9] vlst 5 & Ao HAlew fgeEo] HUdE U=
= YOoXIth(Hess, 2000). IBHE ¥o7|= EHFS Aoz HuEo] Utk HAHE Folie o7 FR/e
theFeln = 3~7goA 4] 24, S E ¢ Aol EejEw AE FACNA Fo Hop|2
A== 4 dupet AdE 59 2520 JFo
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ClIA= S 94 HIE vpol2|&(CAV)ol A4dd & Tz S 2
oA WA == vlo|H A4 P olrt. CAV= Circo-
viridae @] Gyrovirus<& 9 2 25~26 nm =7]2] envelope -
SA=

0] Q1= circular single stranded DNA virus®]|tHMcNulty,
1991, o] AHo oJHo|A Yuasa S(1979)0] HZ=
Hgk o] A AA oA EFRIE|aL glom, =ufjoll A
T 1990 Zof A WY HiE o]% SAHE F4
o7 W Ab|7F FF Rl Il @ TH(Seongt Kim,
1991; Chu 5, 2010). CAV:= o] dyoA g A
FAI Pl SiBom Qg Hat wWel A, W
FAT 1 2% 9 e B8, 9 WA 5
W TS Btk 2~457 9] HollA #HAEo] 10
oA 60%71A] LERE 4= Qlem 20~28Y ol &
=W e Aol ARG oA} Al 9 HfolE A
e APEe ASE Ok 5, 1987; Toro 5,
1997). =2 9 o] 7Hest 35 ad Al 4
H 5~7F o EROE Hio|HqAT}F ujEE A
4 3575 Foto] daol o]Fo]xthHoop, 1993).
AN = DS UERA AT FEE F
Ae A9 F 4~65 58 vlolg A5 S Wolg]o
T2 Aapst QlygAoly sHS FaAE Hd
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a1 Qit}h TS CAVE 56°C 1A]7F 80°Cof| Al 1587t
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AP AR FO ZF R HE AV]E Ho PBSE
AFE5te] #23}sE & Maxwell RSC viral TNA kit
(Maxwell, promega)E ©|-8-35}0] f-HAE ==+t
FAdAV gene®] FZo| AFESF primer= H3 (5-AAC-
GTCAACCCCTTCAACCACC-3")2} H4 (5-TTGCCTGT-
GGCGAAAGGCG-3) = Raue®} Hess (1998)9} Eola}
A A5k PORS Theat e 20 Saaly)
T} 94°Cof|A] 28 Whg- 5, 94°Cof| A 60%, 55°CofA]
60z, 72°CoA 90x9] Ato]Zg 353 wHERLF 2,
72°Co| Al 24 H HERSAIZATE CAV gene®] S-Fof A
23} primer+= Carterina 5(2004)3} F Y514 435t
o] forward primer (5-GACTGTAAGATGGCAAGACG-
AGCTC-3")9} reverse primer (5'-GGCTGA AGGATCC-
CTCATTC-3"& AF&3}o] 94°Col| Al 55, 94°Cof| A 60
Z, 50°Cof|Al 60%, 72°CollA] 274 353] WHE 3,
72°Co| A} 24 REZAI7l= 202 PCRE 435130
tl. PCR &= 3 ethidium bromide (0.5 pg/mL)7} &5
% 1% agarose gelollA 7| Q5 AT & x}olA
S ZAFSte] ZzF 1319 bp, 675 bpollA Eo] Wi=9

=
= 3L O = o) =]
& 75 sk

SH A

GA Aol FAB ARE 579 2044 AR
e ol §31elek. FAQV A7k HALE SI5F ELISA
7l E = BioChek (UK)AFS] Fowl Adenovirus group
antibody test kitE ©]-&35}%ch ESH CAV A7}
A= IDEXX (USA)AFS] Chicken anemia virus anti-
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body test kitE ©]-&5}H o HAPYH-L ZF A AL
REAY S48 uuth A4 AR FHEL P

ratio2 2HFsFlon ELISA %7h= Kito]l A A|&3}

L &aog AASte] FAIVE 1,070 o]Al, CAVE
1,000 o3 W A FHo= WA EF

o Ao uz} FAJVE 1,070~2,999, 3,000~5,999,
6000 o0 = 27 A A7te] e FEea
t}. CAVE 1,000~2,460, 2,461~5,050, 5,051 ~8,660,
8,660 O|AF o2 =23} 5131 1,000~8,6600] 3|71
moderate protective titer, 8,660 ©]A+2] &A|7}1= high
protective titer= G55} T}

Table 1. Prevalence of FAdV from tissues of chickens based on the
breed

Breed Age (weeks)  Viral gene detection (%)
Korean native chicken 1 1/20 (5.0)*
4 4/20 (20.0)
. 1 0/20 (0)
Broiler 4 120 (5.0)
Layer 10~20 1/20 (5.0)
20~40 1/20 (5.0)
>40 2/20(10.0
Broiler breeder 10~20 0/20 (0)
20~40 0/20 (0)
>40 0/20 (0)

*No. of positive farms/No. of tested farms (%).

FAdV PCRE F35lo] FAAALE AAIRH 43t B
o 40571 T 55 7H12.5%) 8] AlZolA FAAV 3]
e FPEE o] Se o 15" oA
11205 7H5.0%), 47 ollA 4/20-57H20.0%)°l A &
= Hth SA= 47" AA 1205 7H5.0%), 1575
oMt welol AEEA etk AR & 60557}
% 457H6.7%)0ll A FAAV #H¢lo] &l =glon 3
HHEE= 10~2059 1/20°57H5.0%), 20~405= 1/20
E7H5.0) 4052 o] oA 2/20°57110.0%)o A 3
= Utk $Al= 6057 BF SR 2ely
1 TH(Table 1).

FAdV S| ZAH Za}

FAdVel izt FAHA dit BFEH 2057 2 &
A 20557F 5 4FPolA 25 7FE AlQlskal B A
o2 yeigton A A FEES 157 lA
77} 95.5% (191/200), 92.0% (184/200)2] F43&< 1}
R AT o] vlsl 4% F7tolA=
(148/200), 66.0% (132/200)2] H] 2] Lo
ek AFAS} FA FrtlAE 2AF
oA A AL How A4
94.0% o14o] & FATME el
A7tE SHEete] BlastgS of AbghA et
10~20% F7tellA "2 A7k 2ol A

o

Table 2, Serological survey of FAQV infection in the chickens based on the breed

No. of ELISA titer

Breed Age (weeks)  No. of farms (%)  Individuals (%)

<1,070 1,070 ~2,999 3,000~5,999 =6,000

Korean native chicken 1 10/10 ( IOO)"< 191/200 (95.5)Jr 9 32 41 118

4 8/10 (80.0) 148/200 (74.0) 52 48 29 71

Broiler 1 10/10 (100) 184/200 (92.0) 16 36 29 119

4 8/10 (80.0) 132/200 (66.0) 68 75 34 23

Layer 10~20 10/10 (100) 191/200 (95.5) 9 42 48 101

20~40 10/10 (100) 199/200 (99.5) 1 1 1 197

>40 12/12 (100) 235/240 (97.9) 5 3 2 230

Broiler breeder 10~20 10/10 (100) 188/200 (94.0) 12 29 27 132

20~40 10/10 (100) 197/200 (98.5) 3 0 197

>40 12/12 (100) 230/240 (95.8) 10 0 3 227

*No. of positive farms/No. of tested farms (%).
"No. of positive samples/No. of tested samples (%).
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=gl o 2058 ol Frbol A= iR Al
o)A 6,000 o]Are] =& FHA7FE H ¢ ThTable 2).

CAV 2t ZAL Zut

CAV A AT EFH 40571 F 857H20.0%)
o] A|RA CAV o] AZEQon =5Hz
ol B2 w15 olA 12055 7K5.0%), 45 ollAl
7205 7H35.0%) 014 S et A= 15
& 2/20%7K10.0%), 458 1/20%7H5.0%)1 4 7+
o] ZFolE Q] AltA o A= 10~2057 857K40.0%),
20~4055 1/20%7H5.0%), 4055 o]AtollA] 12057}
(5.0%)°llA CAV = YERSItE FA A= 10~
20323 4/20%7H20.0%), 20~4035 2/20%7H10.0%)

ANA FHol AEEHAIL 4057 ol F7holA= A

Table 3. Prevalence of CAV from tissues of chickens based on the
breed

Breed Age (weeks)  Viral gene detection (%)
Korean native chicken 1 1/20 (5.0)*
4 7/20 (35.0)
. 1 2/20 (10.0)
Broiler 4 1120 (5.0)
Layer 10~20 8/20 (40.0)
20~40 1/20 (5.0)
>40 1/20 (5.0)
Broiler breeder 10~20 4/20 (20.0)
20~40 2/20 (10.0)
>40 0/20 (0)

*No. of positive farms/No. of tested farms (%).

Table 4, Serological survey of CAV in the chickens based on the breed

7t SR FRIE G TH(Table 3).

CAV SHH| ZAl Zat

CAVOl tigt A GAL Ao EFHT SA 1577
A= 20571 3 11°57H55.0%), 957H45.0%)f A 3
A P Hon] MAERL 85.3%, 88.4%2] H|S
= moderate protective titer =%=(1,000 ©]AF, 8,660 1]
whe] FAZES F2 eyt 470l 457}
(20.0%), 3-57H15.0%)°N A F/d-= Vet 15251} H]
Wolo] W P4 Bk ARH BrloAE &
A A A 7oAl 95% ol4Fe] & mg o]
NAE A FAEL FHH 77.0%, 88.0%, 89.5%=
a0l wlesto] ZolAlt o= selsich. F4
7hol A= 1020525 w70l 4] 56.2%2] FAEa= K
Lot 205 ol4re] BAoIAE 842% ol4ke]
2 FES BT NAE A FHE E1I FF
of ulE|ate] 58.4%, 78.4%, 82.0% H]EE ol
Aoz SIFCh ARbel SA0AE EEET &
Aol B]13}o] high protective titer (8,660 <)S LEFUY
= HE&o] =& o082 HEE QI THTable 4).

0!

r

FAdVe} CAV Tl =8t HEE

FAdVe} CAV ghglo] FAlo] 4
S 158, 459, 54 459, A=A 10~2055, At
A 4057 o4 oA 2+ 1205 71E YERTH =
AFSE & 2007} = FAdV 3go] A& %71= 10
57H5.0%)01H CAV o] HEH 7= 2757t

No. of ELISA titer

Breed Age (weeks) No. of farms (%) Individuals (%)

Korean native chicken 1 11/20 (55.0)*  224/400 (56.0)Jr
4 4/20 (20.0) 101/400 (25.3)
Broiler 1 9/20 (45.0) 189/400 (47.3)
4 3/20 (15.0) 98/400 (24.5)
Layer 10~20 19/20 (95.0) 308/400 (77.0)
20~40 20/20 (100) 352/400 (88.0)
>40 20/20 (100) 358/400 (89.5)
Broiler breeder 10~20 9/16 (56.2) 187/320 (58.4)
20~40 16/19 (84.2) 298/380 (78.4)
>40 18/20 (90.0) 328/400 (82.0)

<1,000 1,000~2,460 2,461~5,050 5,051~8,660 >8,660
176 114 49 28 33
299 27 18 17 39
211 119 28 20 22
302 79 4 6 9
92 63 70 74 101
48 65 72 58 157
42 108 59 52 139
133 22 19 40 106
82 43 42 54 159
72 44 21 50 213

*No. of positive farms/No. of tested farms (%).
"No. of positive samples/No. of tested samples (%).
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Table 5, Co-infection of FAdV and CAV from tissues of chickens
based on the breed

Breed Age (weeks) Viral gene detection (%)
Korean native chicken 1 1/20 (5.0)*
4 1/20 (5.0)

. 1 0/20 (0)
Broiler 4 1/20 (5.0)
Layer 10~20 1/20 (5.0)

20~40 0/20 (0)
>40 1/20 (5.0)
Broiler breeder 10~20 0/20 (0)
20~40 0/20 (0)
>40 0/20 (0)

*No. of positive farms/No. of tested farms (%).

(13.5%)0]t}. TAZFFo] EelE 7= 20057 &
2.5%0°] 3F3l= 5572 el THTable 5).
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