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Abstract

clinical pathological changes of diseased chickens were pericardial effusion and hepatitis. In recent years, the related cases were reported from dif-
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Fowl Ankara Disease (FAD for short) was caused by Fowl Aviadenovirus (FAV for short) species C,Strain serotype 4. The typical
ferent provinces in China,and the incidence and death were different. FAD caused huge economic loss to the poultry industry. FAV was able to

been transmitted by vertical and horizontal ways,and infected a variety of flocks. Combined with the latest research at home and abroad,the virus’
biological characteristics, epidemiology ,diagnosis technology and prevention and control methods were summarized to provide the important refer-
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ence for further research and clinical application.
Key words Ankara disease;Fowl Aviadenovirus;Research progress

BREE(FAV) KRR 1, 5 R ZX R E
A BRI AR o 1987 ARAE BT SR T R
A 2Rl DX I s 2 5 | S & O L BRI T 56
Shy BI5GB AR AL B 5 0 UL FR 7K 26 4iF ( Hydropericar-
dium syndrome ,HPS) , NFR% R i % 5F il (ADV) \F5 8%
i O RLBUR TR Z8-G i ( HHS) , 2288 0I5 & i 7 4
RI(FAV -4) , 28 SRS, UHE RGO R0K ™
A, 5 A AR T3 [l i, w5 S S e 4 o], 36 JpL
TARKTYE T 1) BB 107 2 2R IS, A BRI A R P AT TR S 5
IR R 3 P ERAE TR I N, 2 FAV -4 25
FEI AR TP E G E . ZEH N FAV -4 Bl 2R
P A T 27 KI5k K B 1A A5 D T RIS e A T 45
I, HREF A IR R L A 2%

1 RFAREF

BARNREE N R TR S IO TR (1R & RN )
BIRREE C BEINLYE IV (Fowl adenovirus serotype IV, FAV —
4) ., FAV -4 fiahi O3B, R ERIE 20 AN FRE5 1, B
70 ~90 nm, ZEIR A9 XU DNA 58 288 F B i H A2 60 ~
65 nmHEL, B HE TR KN, A 12 A HABAK (Penton) |
240 4>7S4R A (Hexon ) FIZF 582K 14 (Fiberl il Fiber2) ', 7145
PRFNEF S 3k 35 DX AT 5 AR SR TR 1 2552 IR 45 4, TR BRIk
Qe it ferb e AE W AR . PR R, Hexon 251
SRt FE ARSI A4S O T 3 HLTE 1 PR SF A AR
TENG 1 R S IR, &4 5 0 T RIS e 3 o J2

EEWB A IR L ™ L KR R E b > 4] 37 B L5 420 B
(HBCT2013090203) ,
FARMAI91—) , %, Bl REFA AL, FRLF @
W ERMAN R LB 42, « BirAEE, R R L, ,F
+, AF Y IEA G BRI FRE, R, A F
TR 5 S AR

2017 -09 -21

EERN

WimBH

FAITLA AR o

FAV -4 55k 7 AL L2 M 0. 1 wm BRERE
FEOYERDAT 32 80 pH 3 ~ 10, 5 HABRRHE AL, FAV -4
AT 57 60 °C 30 min 8{ 50 °C 1 h,{H 60 °C 1 h =% 80 °C
10 min 8 100 °C 5 min A I K&, oM, 5% EA5 L 10%
CBERT IR, R e
2 RITRE

1987 4F4z-R R A8 L3 30 22 R P b X 1 IR 9l & BT
A4 TERE R 1 AR, 200 T A 4 301 £ 5 07 40 b X 11) 2 80
PRIAFASHE . 1989 4F A5 PH A Queretaro M58 A% , Hifth 5
MRS IR R X F 1990 45T 32 KA %00 . 1994 4 EIJE
725 L X A 00 , AR R R B R T R R B o
VT JLAE , TR 4648 AR IS T 3820 3208 3 A0 T B s 175
B, HBES G T AL T 4 AL T O 22 T S XY
37 H A 55 H R 2248 7 A ARG 15000 H, BRYL R T
FREE,FETS 6 500 H FET-#0y 43. 3% 5 Tl i 45 #2311 4%
TR HB X AN [ FRFE 7, IR R 10 ~ 30 H A9 XY 30 ~
80 H A FIEEAS 20 ~ 60 I # 14 JBRXC Ay AT A0 i 1G4 46
iRkl 2 4y B 21 10 BRIMTE 4 YRR 7R, X SPF XS HH 1R
SRR s RIS 451 HOE AR S X A0 T 22 1 i
B RGIR N o B B AR B 4 AL SET-% 0 28.3% . MLAN, T
ML AR TR VR R SR I R R TA T A
KA,

FAV — 4 B IR VALRE IR BLALHE 2 Foy =X, L G RE 4%
B o MY ASRER S RO R 2 & T IS, SR T L
AR E R RBN RIS XS RGP =R
G (E N B VR R L Y PR v S A ) O TS L= R P73 ]
VR, — T2 d,3 ~ 5 IR R ZEARAE T, FET- R
K 80% ™ HRgE 1 R A AT, LUR BT B TR IG I b, e R



45 %33 FRAF HRFEATLLR 101
9~15d", A N LS T I A 25 A, mT DL B | G 48 I 1) B3 82 1o

— PR, BRI T A R — Ak R R B
AR R B PR A T 5 0 , LG IR 37 RS A B A
B SRR . (B2 I H AT IR B FIRFSE % , FAV -4
AT RLRUR MR X T3 [ BB T ST JLAE A
T E 2 R sy TS
3 BEHE
3.1 IGERISHT ORI e R A KBRS L, R
bl FET G, S R K e I PR . R AT XY T Ly
TSR , o JULAA St o PRI R0 5 € B, TN A VR R
P, ARG TR AT 35 10 ~ 15 mbLg Ji B 352 10+
IR 5 S U B8 A A L s S i | s PR I
ZU 5 M , LR 26 11 A AR Rl B2 B 1 1 I s IR 6, A 199 52 L
bR 5 4 590085 O b i 25 11, L™ R F A PR R R TR 46 I ]
AL A FC A 3R 4
3.2 FHERRBRFEARYE AR 1 i
SPF 35 AZ G Al PR R R SE T, 8 3 R &
ARRIRTE I PR ARG S S 5 1 0K A R B I
PRAEEAR, HH BT Fy oA PO T 48 S5 AIE , o B 1) F
PR IR R AF 3 2 R ) FH L PR 3 7 242 b 3 A
SPF X, FE XS g JE T I, HUTF I YD H % € J5 i 2% BAR 7] 9
A5, SPF 3R I 212 22 R RO 1) A %% T B, IR HIE A
PRI T LA R S RS B BE T

JEYL LR R IET NG FTPER ) A e (5,
WEEENVF Z A B EIRBE X, PR HES 25 0L, T 155
BAE  FEIL AR L, JF 200 ) S0/, 30 43 T 400 41 300 g s A
P, 853 I AR B e, T LI B M A DR LSO A 1 i
UAFIE PRI AS A . 53 4h, O TR U A — i 2R
SRR,
3.3 BESBELE NEOELEEEG 2 Mk, I
TS B RIS 85 00 85 IS b e B
3.3.1 XYPRAMES. I PRSI PCR %5 BHME s BEAS , B
JFFRERIFIES , o B RA B, SR B B IR A T T R 6 ~ 9 H il
SPF X% ,0. 1 mL A, 37 CHEB ML 24 h J5 LSRG IR,
BIRFEHE,S d 5 RIAMNR 2T E T 4 Cal i, A I
JREEFITFIRAE, RIS IR WA BIRBEE KA B E
R ELA S [ 3080 T2 X0 VR 2 7 S B, Bz ok o B S 1 11
LA o BRI X6 VT I ) B, [ 0 IV B 0 W — S A T
PCR S5 , B I 32005 75 IAXE R A 800 52 41 205 o
3.3.2 ZNESYES. ZHCE MR R T LATE XY R R A, 7 XY
VR 4 RS A RS TR R Tt
V5 240 LA 5 5 M TR VT IR A3 B bk, 45 SR R S5 A L
AR F SR AR TH AN L P B B ROIR,, B B 7%, HUA A7 T
AT A R HES , /N 70 ~ 80 nm f) B 75 TR
RS OR B MR R R 2 T 2Ll X SR 4 i A X
TV 5 240 LA 3 45 R SRR LA o B 355 TG I 2 5
R M T I B s 2 0T LA 1o 40 3 40 B AR 3

4 SR T 1 X R PRV 7 S 2 S L T

IR 2 T 96 T X6 T e 0, A1 T WL ) 52 20 TG 1A £
TEORE , SRR, BA IR TR T i S S5
3.4 HFEMFEHE  FAV -4 2 DNA G, FIH] PCR )5
T LA A PR SRR TSR, SO A S sk
B S OE B AUS HEFT PCR. B8 |4 e B B
J2: hexon JEDN, 2K 2 800 L0k, 7 U791 45" MR hexon
SEPRAZATIRFS, Bt 5 19, BUR L DNA 89 /5 755 hex-
on FEFMER M BB, P43 #1225 EI PR & 2% F:4k FadV -4
ONI1 [ hexon FEF 5 BA e R P vE . £ R4 X+
FRERHRRSEE 10 HH 1 hexon LD AT R G5 AL AL 2 | 1% 25
B FAV -4 ibF R0 32, BT ARt 22 i
PR B 2L PR BRUR R D47 434 45 B J3E 43 8 b A 1 R [
HEIE 99. 4% (¥) hexon LR F BE, WF7E M, PCR J5 B fgUsk
s R ET R DG AL RS, FUE T Se a1 fiE
] R TR R
3.5 MmiESHAR
3.5.1 BT, SERSEEE RE PCR H AR T X AL S
SCPE A . [ NSNS R B AR KN 4 B 8 I 7 B 4
s, SCHARY A ARG S AR AL IR A AR SE I 51 35
S T AIITRE B NP 59052 B PCR Rl Jr ik, 25 58 s
T AT R B R AR 2 T 1 x 107 ANHE DL R bR
DNA , AR5 AETRES Mo 15 4 A 38 USRI, I B RTRE B 7
KO 3 (T 5 M 245 200 L 55 3 00 , 465 SR 2 g DR A ey
BERN Ix 10° ~ 1 x10° $E0/pL, Wy ks e &
ST, T L T RGN , (L e P B, T B
R,
3.5.2 BEIRYEOE. BURAPRT (E RIS EER 5
PR AT J 76 T B B, Y0 BT PR SR B AR X R
6 T B 25 5 T LR — B A A, 40 T i AR 83 o, 50
R, B AE SRS VR TP R T B, 7B O L
{37 BT IR A T LTS , R UTE 2 Rk A B E b Bik
(AGP) , KRk FIXY ARG T T AUHERN O I X0 I f 4
1, T 1R P X R PR A2 TR0 4% B0 S R B, %t
B N T e O 5 B MR AT A 33K oy e Dl |
5 THRAE (RSO 2 , A R 85, (EL2 T LG i A
W A LT 2 i e R
3.5.3  JEEE G W MR B (ELISA) ¥: . AR M AL i e 0
ELISA 200 J TGN FAV — 4 YL 38 (45 A2 27, BRI |
L R VAL D U v ) 5 B TR T B SR — O UK
LEAAE(IBH - HPS) . BRKE™ HI4lifk Y Fiber2 20 & 1
VERABE TR, 157 T A I FAV — 4 Bk il # ELISA J7
B 5 AGP BN AR L, %00 5 1 0T URR, O HL B AP
PRI 5 S VE O, SR SR , 075 S 2 1 L B R A i3t
SE BT A2 T R AR A
4 Bk

FURT, % TCAR A 1367 250, %8 22 R BT S 800
BT K I 48 BRI, 5 SR SRR o, 3o T



102 BAR AL F

2017 &£

T L SRR T AR R BN s I R SR T s, v LA
AR 2 i s 2 i o DN E AR SCRIRAIIE , G285 Hh XS 22T
I H BRI
4.1 ZEJRBEM LR IITH S 2 R
J PR R BRI i SR v, AT 5 S R BE AT AU AIRAE
TR, M7 B e EER ISR L)z N, JF U AL
SRR B A P O A RS R A S B AR 2R 45
BIT, AT LIS B AR AR
4.2 ®HBEE APE B IR ARA A Re s,
Tey ikl O BREK o YRYTIEOU R < TR , iR
FPu ik, FIKIE . BRBKE S B AR BT kR P
2 AJEN FEE AR RN IRERIERC R R B
HARYT RIS T RAFRYITRL, TS %
4.3 WEeRBEERF,BREIERRS RERZEGG])
RN L RPN RPERRT , R MG ARG = SR (4, S 30
PENE ST R, R, RE R S e AR T, R Fixs 37 i
A i R (S E bR A N A Sy R E RS
RPN ] SPF SR HIVE AR o ITAFOR BE IS Y2
B2 OV G RRL T W] I AR i LA AT3E o B A
BE (P VPG B A% e 20 (TR, DT RTG XS B E VB TE ) s
B, ARG o B DR v o, T 5 X5 v A g
JE 7 1 PR A G2 T 3 AR AR R . PR, 3R
FITEWSRBE R N, — 8 SR E ML R B i . 53 5h,
SN R AR T (0 A 37 e e S X i [ o i ok
o BEIMRIVESS , W IBD MD ND AT( {24 H5 \H9) |IB 4§
M B R e S ROR , B TSR B BEIR U OR I . TR fR 0%
bR AR BT RS S G
4.4 hSRERFFERE, BB LR RO EE G g
Tk oK S A P BT K PAZ G , I As 5 9 A1 B Jo Fl
WL TR B A4 e BTSN = s ) P 2
251, R M ARIEAR DS, DU ST e R 1 4k
S Fo A 20 TR VIR, UL AS I AR bR R
o BT DA BUR BN 2 RAE T B R
, DR IHG RRATR A) 52 JBE H4 fn 67 P X 2 A2 68 1y 480 LA
ARBERIET 2, SERRUENT, R 6452, o] A %0E il %
TR AE | BN RN Ko, (H AR ESE TR HIE 5% LA,
NI 17 S
6 RE

FAV -4 258 & 2R 5w, Mo B —IF R 256
( Hydropericardium-hepatitis syndrome , HHS) ¢ 3= 255 7 . JiF
B AL X VR B A0 LR 200 B P S8 5, 5 7 A X8 S R 40
Al YRS BB A TR T B . KRB EE T 2R
e AR, W] BEYROK M 25 I S5 KT AL BE 14 46
FEMR, R SET o BER IR I R IR, 2 R P
WA TR S, 25 FR AV B T P AT R . HET, &
KR LW ARAT 5 B AE PCR SOEHU A g
S AT USRS (BAERC , BT A IRy
25 R A AR MR, HRBIKEE A ) I v SR e At

FTERIATT AHHIE AR — IR A - T RIS B . 1 )7 VR R
ANREMARA IR @ , AR 2 T TFRED, HAFAE
AR SRPENIAFfE T . B, o TR RPR A R &4
PRI TR , L S ARAS | R ELISA A6 75
T WK B ik AR 4 A5 R A TN 12, LA R B B T A
PURTE 25D A4 5 A SE DT ) B 25 1wl

S 3k

[1] JOUBERT H W,AITCHISON H,MAARTENS L H,et al. Molecular differ-

entiation and pathogenicity of Aviadenoviruses isolated during an outbreak
of inclusion body hepatitis in South Africa[ J]. Journal of the South African
veterinary association,2014,85(1) :1058.

[2] SATF Y M, 7580 R, ifd, . @R M. 1 i et REfR LR

t,2005.
[3] W, PRl SRR AR LI ] AR SHEEER,2014(12)
27 -30.

[4] AFZAL M,MUNEER R,STEIN G. Studies on the aetiology of hydropericar-
dium syndrome (Angara disease) in broilers| J]. Vet Rec,1991,128(25) :
591 -593.

[5] H¥e B Fhomais ] ] EHEEREIE R ,2016(5) 105,

(6] Falum, 3ks, W20, . | IARA NG 4 BEREN s EEsET]. &
ElstumsR,2016(5) :1 -5.

(7] B2 /b2, 355, 4. SR aE4 RO SRR ] rfall
2£41%,2016,31(10) 11020 - 1023.

[8] ASTHANA M, CHANDRA R, KUMAR R. Hydropericardium syndrome
Current state and future developments[J]. Archives of virology,2013,158
(5):921 -931.

[9] FADLY A M, WINTERFIELD R W. Isolation and some characteristics of
an agent associated with inclusion body hepatitis ,hemorrhages ,and aplastic
anemia in chickens[ J]. Avian Dis,1973,17(1) ;182 —193.

[10] gz OERUK — HFREEATERBE ) . FhIERIIR{E,2015(10) «

49 -50.

(1] =780, 50, S, % QORI - FREEEIER I
[J]. PESEER,2016(2) :157 - 160.

(12] Bk, it iR, 5. — PR somihiig 4 ZEiRmEn s s 5%
FELI]. PEZE,2016,38(19) 25 -28.

[13] B, Bl s, 5. SR Iz T ]. SR
(5 E.,2010(6) :1.

[14] JERR, AT, XU, 5. SR RE L5 BORR AR RS- ) ]
B R 4,2005,28 (2) 140 —143.

[15] mus, e, k. 3Rs SR 7 S : FARGAR AR R
s RE R 1], SLhahRl AT, 2003,20(3) :54 - 56.

[16] 2787, 5k, R, 5. SRS aE 4 24 PCR SIS AR, S H
[J]. PEETRE 2016(5) 72 ~74.

[17] 2, X258, g, — @ISR homammizial 1], Zekly,
2016(8) :33 -34.

(18] SCHER 41201, £52, 55, TRFES RS SYBR GreenlZ 't PCR G757
IERGEEZ[)]. SRR, 2008,38(9) (753 - 756.

[19] krRk, MEkTT, 25840 SRR DURHI &R ]. d
FEE S E5Y%,1988(3) :53 - 54.

[20] B I 4 BUEIisas GX2013 SR A RS e A
TEEERZ[ D] N N2, 2016.

[21] BALAMURUGAN V,KATARI J M, TIWARI A K, et al. Development of
sandwich elisa for the detection of fowl adenovirus 4 associated with hy-
dropericardium syndrome in experimentally infected chicken [ J]. Acta
Virol ,2001,45(2) :95 - 100.

[22] ROY P,KOTEESWARAN A, MANICKAM R. Efficacy of an inactivated
oil emulsion vaccine against hydropericardium syndrome in broilers[ J ].
Vet Rec,1999,145(16) ;458 —459.

(23] B, 2558, 520, 6 IR L RRR IS S TR T ). &1
ERHYEE,2016(7) 111 - 112.

[24] BRRKHNG AT R, REBEYHIEG TR 2 RAR” [T ], hEE
99, 2015(6) :52 - 53.

[25] T, EAR &% RhoRapsiisir Seha 1], 7 51k, 2016
(9) :85 -86.

[26] 2548, 1R MRIRIBO R 2 s MO ERIR & G
[J]. BREHRHL,2016(8) 4 -5.

2
=)

®



