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Detection of psittacine beak and feather disease virus from
a caged blue and yellow macaw (Ara ararauna) in Korea
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A eight-month-old blue and yellow macaw (Ara ararauna) with psittacine beak and feather disease
(PBFD)-suspected signs, such as, abnormal feather, depression and diarrhea, was presented to Animal
Disease Intervention Center, Kyungpook National University in 16 April 2014. The partial ORF V1
gene of PBFD virus (PBFDV) was detected by polymerase chain reaction (PCR) from DNA templates
extracted from feather, blood and cloacal swab sample of the bird, but no other viral DNAs that often
infected in psittacine birds including avian bornavirus and avian polyomavirus were detected from the
samples of the bird, indicating this case is due to single infection of PBFDV. Nucleotide sequence anal-
ysis of the amplified partial ORF V1 gene was confirmed to have 96.7% and 93.6% homology with
that of previously reported PBFDV strain (Genbank no. HM748924 and FJ685980). This report de-
scribes the first detection of PBFDV in PBFD-suspected blue and yellow macaw in Korea.
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Psittacine beak and feather disease (PBFD)= oA 4 E JAEA) Qlo] FARSHY, 280 ALy ofH <
g BT FoIA b B8 MAek: AWoR W TAA et 3439 A9l AR s
A A AR R wAstal QlrhPare9}t Robert, 2007,  Foll, MAR &8 4A A AL, HAL 2% T
Sarker -, 2014; Varsani -, 2011). PBFD&= A & 9] ARG Holm, 2~3391 Jﬂ/\]-o}7]5 o) Wb
of At “**“OPU:l 7“"“3 BT FFH A% H B, AR 4T Arole due AR slol
srol WemSe wel 7@sl AWl GeAY  REdls HBEA wAges Ausie] 2He)
(Pass®} Perry 1984; Raidal®} Cross, 1995; Todd, 2000). Q=3 WAt =4S ey, 2 EA HEau)
Fol WHHE YelHTHPare@} Robert, 2007). THeF ™
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(Ritchie, 1995; Pare2} Robert, 2007). PBFD2] ¥ ¢1A)| ¢l
PBFD H]-O] HA(PBFDV)= A 28] 2] d| 2N Circoviridae)
of £3k= DNA Hio|g A2 THE RoA th=Fe
=2 HH’SQ% ool it Aol Astr] uiw
of et ol ElE PFAY Htol A AAStE =
&= YERHTHPare®} Robert, 2007). o]} o]
PBFD= AAA Sz thefeh JrafEolal EAystaL
Aoy gliollA= AAH7HA] PBFDof gt why K
a7k glgdk ol¥l FElolAl= PBFDO d4SAS
et e d7FAdra ararauna) 258 T
2~ A2 5F-8-(polymerase chain reaction; PCR)©. &2 =i
%2 PBFDVE #H&35197]0] Hisl= vlo]t),
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201491 490 72 A4, 2ok 9 WE F4T A %
99 ol Uetll= s7ld" o a7 FFA(Ara
ararauna) 1527} 737152 QbeF &4 G s=H ol W
deloieh. Tt BRAE B9 A 4

staow, 53 Wis 7k @ =
wggolrt AZekelm, %
@ o] WEEUKFig 1). T F=E U l iL 2
A4 Q1 A A ogstr] fls HlErl SgA Ao &
A Al (amoxicillin-clavulanic acid, Doxycycline ¥ fluco-
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e SREA got 20141 49 169 Furfst 4
g A e o ATre o=k S FTA
29 YABHEL, Ak AL AE 24, 25
of % 71§02 Kot U Y7} PBEDO] o|3kel

e —%é‘ UL S AR A, Y 9 FHj
A7 EEARE ARkl Al d4EE7]| E(RNA
extraction klt, Inclone biotech, Korea)E ©]-835}4] DNA
%23 042, Ypelaar 5(1999)2] o] w2 PCR
AASETE. PCRO| ARE3E  primeri= PM-
F1(5’-AACCCTACAGACGGCGAG-3")9}
PM-R1(5>-GTCACAGTCCTCCTTGTACC-3")&2 ©]| pri-
merE ©]-§3 79 PBFDVY] F4]o] ojsli= ORF
A 5 717 bp GHS FE51HA Hrtk PCR =
A2 95°Coll A 287 AA et ok, 353149 PCR
Z3Z 3H(95°Col| 4] 30%7F denaturation, 55°Coj|A] 30
7t annealing, 72°Coj| 4] 45%7} extension)S # %l ©}
72°CollA 1087t 25 M3t PCR SEAHE
15% agarose gel H7]9F2 AAsto] B3t o}
UV trans- illuminator (Bio-Rad, USA)S ©|-&3] &
o] 947 thle] 2= ojng skelatqcy. 1 Az,
s ATAe] A, ol 0 BwA RN B3| 717
bpo] ol *7\}7} Zxo] s 747} PBFDVe]
A= N2 &olsk 4 QU AthFig. 2). =3+ PBFDV
0] 9] °“”*H oA &3] u"‘ﬂh Aoz gy 8t
ojlgiAdg AW I oRE Eelsty] flsto] oA
AFAE2] "ol w2} avian polyoma virus (JohneX}
Miiller, 1998)%} avian bornavirus (Guo %, 2012)9] 4
E2 913t PCRE AHAIRE AIKFig. 2), PBFDV ©] 9]

ol

do o do fy

Fig. 1. Clinical signs of a eight-
month-old blue and yellow macaw
affected with PBFD. (A and B)
Loss and deformity of the contour
and down feather. (C) Feather dys-
trophy on the neck. (D) Loss and
dystrophy on the wing feather. (E
and F) Mild and severe dystrophy
of feather.
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Fig. 2. Detection of psittacine
beak and feather disease virus
(PBFDV) and avian polyomavirus
«— 717 bp (APV) and avian bornavirus
(ABV) from the PBFD-affected
blue and yellow macaw by PCR.
Lane M, 100 bp DNA ladder; Lane
NC, negative control; Lane 1, 2
and 3, amplified results from
feather, blood and cloacal swab
samples of the bird, respectively.
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AACCCTACACACGECERGRTCGARTTCGTCCGTTCTCTGGGGCCTGACGRATTCTACTATGCCATCGTTGGACGGGAARAGGGCGAGCRA

I . . . . . « « « « « s s« s oo s sosssanescannssnnssssnannsens Cuicivinain Bl s i
91 180
GGTACCCCCCATTTGCAAGGCTACTTTCATTTTAAAAATAAGAAGCGACTGAGCGCGCTTAAGAAAATGCTGCCGCGAGCACATTTTGAG
..................................... GO i elBa it sk shaiis wstas it R s s
.................................................................. o S - S —
181 270
CGCGCTAAAGGGAGCGATGCGGATAATGAGAAGTATTGCAGTAAAGAGGGGGACGTTATACTTACCCTGGECATTGTGECGAGAGACGET
.................... Py uBroereaBoreosenssnassassonssarsseConnesossanssnassasssnsoansonsnnes
........................................................ Gak A T R el S s e
271 360
CACCGCGCTTTCGACGGAGCTGTTGCTGCCGTGATGTCCGGACGCANAATGAAGGAAGTCGCGCGAGAGTTCCCAGATATCTACGTCAGS
............................................................................. G
361 450
CATGGGCGGEGCTTGCATAGTCTCTCGCTATTGETGEGTTCCCGCCCACGTGACTTCAAGACTGAGGTTGACGTCATCTACGGACCACCE
................... L T
................... B s s s S R R R R R e R e S
451 540
GGGETGTGGCAAGAGCAGATGGGCCAATGAGCTGCCTGGGACTARATTTTATAAGATGCGCGGGGAATGGTGEGATGGATATGATGGGGAG
.............. I e B N SRR B e R e R Rt D R R R s (SR R R
.............. Ry S SR e L S PRSI P
541 630
GAAGTCGTCATCTTGGACGACTTTTATGGGTGGCTACCTTATTGCGAGTTGCTCCGCCTCTGTGACCGTTACCCACATARAGTGCCAGTT
- W Guivueran . Bivernns Tevens o ...
W bl IR YR e B e e S Bty o I [ E R R Gl s s
631 717
BAGGGCGCTTTTGTGGAGTTTACAAGCARGAGGATCATTATCACGAGCAATAAGCCCCCCGAGACCTGETACAAGGAGEACTGTGAC
........ CouvronnoosaCooCrnsnsrrocnanrsnsacsarssnnnssssBoBonsssssss S
........ CovrionnnsnersoBuasnsrracnartsnsasssrssnnnsssnsannesssssss R

Fig. 3. Nucleotide sequence of partially amplified ORF V1 genes of psittacine beak and feather disease virus in this study. The boxes indicate pri-
mer sequences for PCR.

Che vpol2iats ShelE4] gkol ol Z2i PBFDV  Lasergene (DNASTAR Inc. USAYE o]-galo] 7o
whEgtedo] ot Ao shelE|girh ZEE DNAS  ilE PBFDVE] ORF VI 17ke] sl 7] A<z}
A BA AE YA (Cosmogenetech co Inc. Daejeon, H| W E A% A3} Varsani 5(2011)¢] E 113+ PBFDV

Korea)o] 2]

o FE3%

3lo] @71 ge B3 thS, Genbank S A A E(Genbank No. HM748924 2 FJ685980)}t
1(Genbank No. KM409545), DNASTA 96.7% 2 93.6% < %5} thFig. 3).
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PBFD:= AA|Z 02 TloFst ofl @ A}S oAy
Zof A YA B E 31 Q) O 1i(Sarker 5, 2014; Varsani
S, 2011) FA7HA] gh=tol| A= PBFD Z:,P?g Ap|o]| o
3 ®a7h glglch 20149 49 16Y0] PBFDY| 54
A AE &4 d 7)Y 2dS Eo]g 8
ML FF7 FEA7E Aokols AEHE 4
Ao AE 2 o F ¥ ) 1 (Fig. 1) oHEl-
, 20—11 gl OHH*“P E“U\]EOH mo}oq
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PBFD= 1970t ©520] iAol A A& HilE
O] % (Pass®} Perry, 1984), 3, ofAlof, &Hu, ofg]
7b & AAR ez o] ghelE ¢l em(Jackson 7,
2014; Katoh ‘5, 2010; Khalesi -5-, 2005; Kiatipattanasa—
kul- Banlunara 5 2002), o<t JFAjQ] =7}7F
of wzt FFME Attt A ““”
5lal )& Ao 2 FHE thHarkins 5, 2014; Varsani
011). gh=oll A= ok FFAY Ak QIE7F 5o

l et o s RE O] PRA fqlo] Fojuhal
EP FTHSAAGERY A5 E FA Ystd
j 7H2011~2013) 15,580=2] JFAj7} ofjdt,

Ugsts, 2991, vj= " Ayt SA =R
P Ao} oA 429) PEARE] Aro] tf
ooz =il 74/\}‘— 0]—[—01X]X] o}ﬂ oh;].
UJr‘D'H Qo] &} R 2 fEuEtE 44
BFAE Foto] o] AXo] FAHNS Aor 4
B, FF 7 JFA ol gt A HAPE e
ojof & Ao g A7t

PBFDVO| ¥ A= 28, Y HE, 2
BBE Ol vloldAg wjuste] £Buu
golstnl, e Fa AT EG
PBFDo] o|ghel Al 3j2E & 477t wiole)
28 WjAsHe BRZol Hol ARAT el A uto]
E’i/\e Aalst= AgdYoz 283817 Eh(Latimer

, 1991; Pare?} Robert, 2007; Ritchie 5 2003). PBFD
4 AE717F 35~ 19 9& 1123 wf(Paree} Robert,
2007), o] Zd o] 87| LE ] PR AFSA7) ¢
A517] o)A PEAY ALSAo|ut T Alo A 2 E]
of g M54l £g AR WAL ol oW
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7F AFEA AT A AARITE wEbA S =
W FA FellA 9] PBFD—J oS AP XP%OM
Sigt AAHQ 2At Wag How e
PBFDE: 7l BRAS QAEAT Wuvony
1329l Aleko] JHsshAR a5 WHoRNE ol
2ot volas P Ei HAS 2
Zgtc(Pare?} Robert, 2007). |
Ao o= B RZ OEHE-] AAE w7
2 QA AESH
ol Fhse W, Aok 3]
A5 W7 A7 o
N Aol A Blo]E A FX 1}
E'Oﬂ*ﬂ NSz Hiolg 28] EA
st = Sch(Hess 5, 2004; Khalesi 5, 2005;
Pareﬂ- Robert, 2007). o]¥H Zd|oA = s YR 7}
sobolis Abglol9l7] whie] A, Wol @ Fujag

TUAREE 2 5}lo] Ypelaar 5(1999)2] wWre o] ula}

PCRE AA3lg L, dlld A &EoA] 23] PBFDVY &
o] $HAE AET 4 A UcH(Fig. 2). Hess 5(2004)
= A" Al diste] BAHeR AdE, I
2 a7 EHARE FF5te] PCRE AAE 2
o, Y A|F2oA 71 P o2 ulolHAE HE
% 4 SIsiein Basc. e B E A
A AFeRTho] sk AW ZARE AAE Ao A=
9] AE & A FH sl PCRE AA|l= o] 713 9
drew nejgolop ¥ Aew Melrh

ol Z# o4 PCRE ZZ¥| PBFDV ORF VI 974
2} T T3l A F7)A DS BAE}] Varsani 5
(2011)0] HII%} ZH‘J TR BT Sl A 2Rt
PBFDVS] ORF V1 S A%} $1AF 67| A3} v)wst 2
3k, 2008 gopzeE|7ke] opuE WA (Amazona sp.)
2.2]34(GenBank accession no. HM748924)2} 96.7%=
Vg e AEAS Uehiglon, 2006 HE74
TAfol| A Ee]E efatie]3(GenBank no. FI685980)%}
£ 93.6%2] vjwA e AHgdS e tkFig. 3).
PBFDVE: 271 2 ¥ 2 thekst 9-x2 wHo|&7}
ZA5}0], BAA Yol HE AR The JEAIZ7o|
M} ool RA A Tl WS e Ao
2 BE Q7] wEof(Bassami 5, 2001; Sarker 5,
2014; Varsani %, 2011) o] thE JZA| B2|Fe} A+
B0l Uit e A3 ol d]l Aok ohel
A Zv= e}, o}7] shato]l= PBFDV] tf3l S-AR} HH
7 o]l Zell ol 9ol g7 el W I AR
E7FssHARE Skom  theket AFA Foll gt
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PBFDV ZAReL ] 404 A E7F SHETH 3=
NAE thekslt S84 o] PBFDVY} E90lE 7154 0]
=S Aor worEh

74 =2

g ol Me 9 AAF S & psittacine beak
and feather discae (PBFD) &4 A Hol= 871¥
wo] Y7k RAZE AR ol A A oA
Eof o= =it s AFAe] 2d, dof Bl Ful
M7y EUAREEE DNAS 2Z35to] PCRS AlA|
ah A3}, PRFD] 9141 PBFD ulo] 2| A7} 72
om, FFAQFl S8 AddE= o HholH A

>

O!

il

AW =, avian bornavirus, avian polyomavirus«= HZ&
=]7] olo} o|¥l Zel= PBEDV WEZ ol o3t &
g2 gHolE il $Z% PBFDV ORF V1 {3710
gl s14} 9174 BAAT, o] Ae| K1 PBFDV

i

9] 3 %< GenBank no. HM748924 2 FJ685980)
o} 96.7% 2 93.6% AA|FH= Aoz BHelE gL of
WSS Foke] =Wl ofigk Al Fol A PBFDV

7 AEoR BelE S Huste, g5 S G
MZo|| A 2] PBFD ¥ &3}t ulol vlo|g] Aol EAXR
AL Al £ AT 913 4rlE A S o
F AAZ QL AeF AP} o] Foj Ao & o= A}
ERZl=g

Zael 2

2 ATE sHFARIER EdEYSTIed
AFJ(FHAH Z: 313060-03-1-HD020), A HAFY 71470
AR (@A 311007-5) W 52X ATARY
(ZAH 5 PI009410)2] & Lof o]5}o] o]0z A Q.

L

iR

HHEAAAAEN, 54 54 A8 S hipy/
eminwon.qia.go.kr/statistics/statistics_ No2.jsp

Bassami MR, Ypelaar I, Berryman D, Wilcox GE, Raidal SR.
2001. Genetic diversity of beak and feather disease virus
detected in psittacine species in Australia. Virology 279:
392-400.

Guo J, Covaleda L, Heatley JJ, Baroch JA, Tizard I, Payan SL.

2012. Widespread avian bornavirus infection in mute

swans in the Northeast United States. Vet Med Res Rep
3: 49-52.

Harkins GW, Martin DP, Christoffels A, Varsani A. 2014.
Towards inferring the global movement of beak and
feather disease virus. Virology 450-451: 24-33.

Hess M, Scope A, Heincz U. 2004. Comparitive sensitivity of
polymerase chain reaction diagnosis of psittacine beak
and feather disecase on feather samples, cloacal swabs
and blood from budgerigars (Melopsittacus undulates,
Shaw 18005). Avian Pathol 33: 477-481.

Jackson B, Harvey C, Galbraith J, Robertson M, Warren K,
Holyoake C, Julian L, Varsani A. 2014. Clinical beak
and feather disease virus infection in wild juvenile east-
ern rosellas of New Zealand; biosecurity implications for
wildlife care facilities. N Z Vet J 62: 297-301.

Johne R, Miiller H. 1998. Avian polyomavirus in wild birds: ge-
nome analysis of isolates from Falconiformes and Psitta-
ciformes. Arch Virol 143: 1501-1512.

Katoh H, Ogawa H, Ohya K, Fukushi H.A. 2010. A review of
DNA viral infections in psittacine birds. J Vet Med Sci
72: 1099-1106.

Khalesi B, Bonne N, Stewart M, Sharp M, Raidal S. 2005. A
comparison of haemagglutination, haemagglutination in-
hibition and PCR for the detection of psittacine beak and
feather disease virus infection and a comparison of iso-
lates obtained from loriids. J Gen Virol 86: 3039-3046.

Kiatipattanasakul-Banlunara W, Tantileartcharoen R, Katayama K,
Suzuki K, Lekdumrogsak T, Nakayama H, Doi K. 2002.
Psittacine beak and feather disease in three captive sul-
phur-crested cockatoos (Cacatua galerita) in Thailand. J
Vet Med Sci 64: 527-529.

Latimer KS, Rakich PM, Steffens WL, Kircher IM, Ritchie BW,
Niagro FD, Lukert PD. 1991. A novel DNA virus asso-
ciated with feather inclusions in psittacine beak and
feather disease. Vet Pathol 28: 300-304.

Pare JA, Robert N. 2007. Circovirus. pp. 194-199. In: Thomas NIJ,
Hunter DB, Atkinson CT (ed.). Infectious Diseases of
Wild Birds. 1st ed. Blackwell Publishing, Ames, lowa.

Pass, DA, Perry. RA. 1984. The pathology of psittacine beak and
feather disease. Aust Vet J 61: 69-74.

Raidal SR, Cross GM. 1995. Acute necrotizing hepatitis caused
by experimental infection with psittacine beak and feath-
er disease virus. J Avi Med Surg 9: 36-40.

Ritchie BW. 1995. Circoviridae. pp. 223-252. In: Avian Viruses,
Function and Control, Ritchie BW. (ed.). Wingers
Publishing, Inc. Lake Worth, Florida.

Ritchie PA, Anderson IL, Lambert DM. 2003. Evidence for spe-
cificity of psittacine beak and feather disease viruses
among avian hosts. Virology 306: 109-115.

Sarker S, Ghorashi SA, Forwood JK, Bent SJ, Peters A, Raidal
SR. 2014. Phylogeny of beak and feather disease virus
in cockatoos demonstrates host generalism and multi-
ple-variant infections within Psittaciformes. Virology
460-461: 72-82.

Todd D. 2000. Circoviruses: Immunosuppressive threats to avian

Korean J Vet Serv, 2014, Vol. 37, No. 3



Korean J Vet Serv, 2014, Vol. 37, No. 3

224

21

[=]

lo

o

M - 2ol - Zeo| - Zex
species: A review. Avian Pathol 29: 373-394.
Varsani A, Regnard GL, Bragg R, Hitzeroth II, Rybicki EP. 2011.

=~

0|55 - o4

Global genetic diversity and geographical and host-spe-
isolates. J Gen Virol 92: 752-767.

cies distribution of beak and feather disease virus

Ypelaar I, Bassami MR, Wilcox GE, Raidal SR. 1999. A univer-
141-148.

sal polymerase chain reaction for the detection of psitta-
cine beak and feather disease virus. Vet Microbiol 68:



