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Abstract

Avian adenoviruses are diverse group of pathogens and recently hydropericardium
hepatitis syndrome (HHS) is an important, emerged disease of poultry. Particularly
2-3 weeks old age broilers increased mortality ranging from 20-30% and brown
native chicken 3-7 weeks sudden onset with mortality 20-50%, typically development
secondary infection. The infection chicken shows liver enlarged, pale and straw-colored
fluid is present in the sac surrounding the heart. Histopathological positive samples
have necrotic foci and basophilic intranuclear inclusion bodies in the hepatocytes and

polymerase chain reaction (PCR) was useful for detect the fowl adenovirus (FAV)
associated with HHS.
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ZUl FANGLE 22 AEFERAE Y 2
TEE7L o] FAAAAN AMSEAT A4
o] Eolx HAZ WMAZZ I 23 AA
A #Ert o)A v Y AL
TE27F ARl wet 4% 2o ©E #xt
fo] o, 9 ERT HIHAY LA
o] F7tetn U3 HAWE vhFst =Ho| A
S7he AudEutoz AW AL Aol
1ol ojggo] Uvk. HAEXS FAEvhe
2006 ZFJAEFAA FFoz A3 AW
WA gt #del st Hol glen

7 2 $05S Wy, 2% 59 %

7t BASA o] FAA L QU

a8y E3std AW ZEFQA dde
Ay AAG A 2 FIHE Qg Ao
AtEHEH, Wogg A AW F  infectious
bursal disease virus (IBDV) & o3 £H/2
WAl Sol AdEoe] dupAo] o]FojX 1 gl
O, H WA e otdulold A A-
B A7+ (inclusion body hepatitis, IBH),
A34FF 5T (hydropericardium syndrome,
HPS) 9 ¥ HYA W E (chick anemia
virus, CAV)ol ogde] digt Iu A7+
ulu] gt AAgo|r}.

Hydropericardium hepatitis syndrome
(HHS) & #¥sts Aoz <8d Adeno-
virus= family® Adenoviridae®l™, genus
o] 9& FFolA adenoviruses® EFFL
mastadenoviruses® T35 ™, avian adeno-
virus (AAV) group ¢ fowl adenovirus
(FAAV), group I #WZE haemorrhagic
enteritis virus (HEV), group I egg droup
syndrome virus (EDS)7} AAAcw ZFQ
A= gtk AAV group [ 2 tdedo =z
envelopeZt 9l 70-90me o]+ % DNA
vlo]g] ~olt}, FAdVE 12F9 Aol
o1 genotyped A-ER EFH=H 71, IBHS
HPS ¥ 71844 718A4g, A7 Ak &4

12
=)

A

lo @

HP 5L goy|E RAow
3 AFA M E A A
A}, A5 AHAN, SAE 7
o] Yehpr|E dtcth, Yol u}
B3R govt AR AT

W FAAV-12 WFg o)A 718X ¥, FAAV-

4= HPSY 23 ddAeld, thE strain
L WS 9AslE= CAV 2 IBD7F &7]
Zrg A Agdaol 7Ed Aoz dEA 3
q_l—S).

FAVY Z+go) 93 IBHE 1963d #l=
o Heru? @ T o8 yaes i
ov AAVSE #FEE S-S 19509
HFe FTE7|AWA TS Aoz
H3t}, [BHE F2 3-7F39Y &AM
Z47] BAste] AFES 10-30%° °l=2H
A 3-49 HuE 7Bty BE 2 5
AR ZAad} HEF 2-3F7A AESHE
AYE Ut} olHEL dou AedE A=
Sady, $E7 9EEH 4823 ol
AASIAY &Y, Wz LA T
1 HA Eo)A basophilic intranuclear
inclusion®] #& %1, IBDV Zgo| IBH &
AL &3 AR dHA oo HE
g3 olddc @ FAA= A= IBDVY
do] QIE SPF BelA IBH7} As4om
CAVSH FAV ZdA] #HAatgo]l ZFrtetes Ao
2 1u® g

T3 FAVE HPSSEE ##Ho] glend,
1987d 7] A® Angara Gotholld A& =
1%o] Angara disease, Litchi heart
disease® EI$H, w2 HAEH A4
Zas fasty AARCRE Fot AW #
299t o]gka(1991d), FHolES 4
(1998), HAJoF(1997d), FH Foo}
AoF(1996%), &£=Zut710F(1991d) FollA
DA, v D dAFZAA = Frt A
Z+sk IBH 7ol #9549 t®. HPS$ IBH
E HARE A Zolst v 20-80%2] w2
HAIE S Rolal o|H&d e Aog ¢

A Qth. ofAlo} W H|F 59 Bye) oA
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HPS& FAAV—-49 Ad#4S 2w gloy o
T XIS CAVY #2& ddoda o4
ol Yr Aoz LA JAg'Y. H
FAdVE HHS 5374 $4& Holw Iy
NME 1997¢ o) FRE] SAA LAEALE
7F FAEeH, 53] B3 oFe Frtst=
BEE Holn AEZ oM 2006W5-H
EZTH % SAAA 2ol Frteta ot

Adenovirus® &2 Hejslz EAow
gt AAPr|H oz Aty A9 haema-
toxylin eosin (H&E) @4Hoz A ElA)
o] &l 59 wo] glovyt welHA A glo]
specific group? serotype? ZAAo] o5y 3
@A wdd PR A9 (indirect enzyme-
linked immunosorbent assay, ELISA), 3%
"I (immunofluorescence assay, IFA),
Z38tA13 (neutralization test), IH-LAH
(agar gel precipition test, AGPT) %o]
AREE L 9T, HtolE AAS o] &3 A
FTEIH (PCR)F AgE AW (restriction
enzyme analysis, REA) 5o°] AlgHo] &
ol e A9 2o g A7k &
A o] FoIR 3 k07,

2 doME A el AT IBH-
HPS E3zdde] dist A AE¥S &8tz
A& A Ag F3bo] JE257F WA

=9 7x Ang G&stuA AT
ME W
A W&

Az 3444 93 57t § A
Hgog Add dAETrY AEE ol4st
o §4 9w #F, 2HP4 3 PCRE
o] &3t

¥ 7HEE dRbAQ 3 Ede] W
AL ANEEA ez gYHE 248
AF ke ¥g mastel PCR A $A)8)
R, ZAAALE el ¥HE PR A
st 10 % F79 ¥2dwo] 1istel dukd
A Bl wet setd Zo) F 5me) FA
E zAd8S AFste H&E2Z 448t

PCR Z&A}

4 & AdA7 G, v, A% 9 H)E
AN & 5% PBS E&AL 4275k
AEHe —~70To RFSYI, Viral Gene-

spin Viral DNA/RNA Extraction kit (iNt-
RON) & ©]&3 DNAE F&39 ).

Table 1. List of primers to detect adenoviruses

Primers Adenovirus genes Sequences ('5—3") pr%)gtl;ct
D
H1 FAV1 hexon TGGGACATGGGGGCGACCTA 1219
HZ2 AAGGGATTGACGTTGTCCA
H3  FAV] hexon AACGTCAACCCCTTCAACCACC 1319
H4 TTGCCTGTGGCGAAAGGCG
MK89  FAV1 hexon CCCTCCCACCGCTTACCA 421
MK90 CACGTTGCCCTTATCTTGC
Fadl FAVS8 Ila/ penton TACGATTACGGGGGCTATGGA 1406
Fadz 05 TGTTCCGTCCACCCGTAGG

- 315 -



3%, o™,

O

5|

OB

Primer® Table 13 o] A&slg o,
%%3 nucleotides 3 49} Z+ primer 1
(10 pmoDE PCR premix (Maxime PCR
Premix, iNtRON)el 3718t} 96TCelA 5
B, 94T 28, 60Cel 1% % 72T 1%
3024 353 wHE WAL & HF 72T
A 28 7F wEAF Y PCRe] $8HY ¥HH§
B 10 o} loading dye 2 uE 1.5% aga-
rose gel (ethidium bromide 0.5 ug/mé in
DW)o] 100bp DNA marker® 4 1x
TAE buffer’} &88 A7]9% tanke] gel& 3
AAZ % 100 V/cm, 40%¥7F (Owl Easy-Cast
Minigel system) 7|9&& AAsto] =ke]A
st A B9] band 5F F5F-5 s

2 i

27 A4R7)9 $HAQ YA 39 A
Fd, Fu% 329, DARAT Ao
Age AF, A2 AwAa, 2%

29, 49 Fovt #2309 (Fig 1.
gelzy dA4 2

Wio) #dd AL s #EY A
DAEY A g A, F2E 243 ¥
W Hholg o) g FAA, A ALzA s
AZAR 89 Fd 2 w53 284 ¥
3, AF 289 AAW "ET A&, A4
289 9279 Fgol #FHJ (Fig 2).

Oft mNr

P

PCR &A+ 21}

2 AN AFAA7elA DNAE F&3t
o T4 AE s A2 primerg ©|&
3 PCR &974A 23 H1/H2E 1219 bp,
H3/H4¥= 1319 bp, Fadl/Fad2¥& 1406 bp
A FEZHPOot MK8I/MKIOE: FZo
Q9% 9y Fig 37 45 By TYHE

oA H3/H4 primer7t 7}8 B ZFZo] o]
FojAE FAdstgith

L

HAA7MA QT8 2o odd FAVE &
HAYPo| wWE vakdt WAool FAHI,
BDVY CAVE 74 glo] ddzgel 753t
o CAVS B394 B Frt dAast
9o} wiale] wo] Fyte] tidt AFrt &3
A m Qo g2t = FAVY ¥
A e A EFAA ¥ 2 A
ol 3t A7 wulgk AARolrt. FFol
wel okzte] ol 9oy Helx FAVA
9§ HHS7F 9 9™ 3-65 #A47] w4t
7} HAH D HARES 2-10%04 40%7HA
Ueha wpolgia A FH) 3 #HARES
W3l = 4 9ler, IBDV ¥ CAV 5874
A HAMES B8 SUEHE R ZAEL
ek =3 HAES 7E 3-49A° Has
o] ZIFA IAFHW FEstm, I3
o WAy Az A 23 AFEHEel HA
Y715 g AE AN 27 BHEeE 3
Zoe} FW Fokst 7 Agel &34 A
3 9 g9 AYgert EAEY A4S 2
A Hwo] #F HAvk E3, FHT FAVY
3P g3 A @H G2l U
AF7} o] F A3 Q.

ZY A & adenovirus® IE A
1979 o] 5209 myd] Jad FAE
AR 21.5%, AA#A 13.5%2 JEgoH
SAAANA EEE 16F F serotype 19|
125, serotype 27} 13, serotype 47} 2
F71 2AHQ9 L 1F:= T8 K3sT
HZ AEZJ HHS 24 &7t F2 EF
g 9 &AEtlA Ahe] FIEHoH
2-350l HAF 343 EABs] 20-30%
9l HAFES Holi, EEHAME 3-7F
A= 20-50%9 & #HAMES HoU|E
s ole EFEY AMS7|Zrol 70-909 A
T2 SA v doj 2ar8Q AlgHder
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Avian adenovirus 3 AMe+ES-8dxMUH EF2 T

(a) (b)
Fig 1. Liver enlarged pale (a), with petechial haemorrhage, heart excessive
fluid in pericardial sac (b)

(a) (b)

Fig 2. Liver with necrosis and intranuclear inclusion bodies of hepatocyte(a), heart
congestion, hemorrhages and degenerative changes in myocardial fiber

RA 200 3d s TEr RS

<i

. . . .
Fig 3. Detection of FAV virus using Fig 4. ?}T;egili(;le:fMI;{AQQ/l\\]/iggol(l}S\j?g
the primer H1/H2(A), H3/H4 (B) Fadl/Fad2(B)
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Ad A&AQA HALE F7te] Atk IS
F3 9 Rz AT oy ATA
HHSY A¥AQ Sty 24ty 2A4S
#F & 4 93 PCRE o|&3t9 H1/H2,
H3/H4, Fadl/Fad2¢]A Aol &A=t
H3/H4 primer7} 7} Ag&¢E ¢ & UAA
o ¢oF PCRE o]&83 Al&3 XJ%O
2 F71 94 g dRywt £8o] H9l
o st wpgolx, FuolE HHSe digh
s A3, dFAANE T AEE 2 T
oA Zdoz A% ARG L IHHo

Wet A7} ol FolHok & Zoltt.
4 £

#u FAEZAA BEE
H AGFZ-BAANE FF T dE HA
e BelEta A&d AW A9 A
& @4—% ddrt.
*‘%#Z —EJARE FFZ 7
& Fde 23 9 AR

adenovirus #
=%

@ d
Eu&
E

A Q‘.J?J <, i‘i‘ﬂr <32
I A9 283 x99 Heol #
PCRS ©]&3}o] H3/H4 primer 1319 bp

A %"iﬂ, A%

={
1
32
°

A4 FHo| Hel¥o] HHSE 98 el
Aol ATHE FABHAT
H123
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