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The strategy for infectious bursal disease (IBD) control and its success rate under field conditions de-
pends on hygiene management, IBD field pressure, level, and variation in maternally derived IBD
antibodies. This study investigated the level of IBD-specific antibody by ELISA and the prevalence of
IBD virus by PCR in broilers, white-semi broilers, and Korean native chickens raised in Jeongeup,
Jeonbuk. IBD-specific maternally derived antibodies were measured from 698 chickens and the mean
titers of maternal antibodies were 3,572+1,402 in broilers, 1,262+762 in white-semi broilers, and
1,932+912 in Korean native chickens. At 2 weeks after vaccination, the geometric mean antibody titers
of broiler, white-semi broiler, and Korean native chicken were 582+427, 3255+1,080, and 1,023+499,
respectively. According to sequence analysis of the variable virion protein 2 gene, 4 isolates were found
to be very virulent IBDV, 9 isolates classical virulent, and 2 isolates intermediate plus vaccine strain.
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5, 1988). IBDV:= double stranded RNAZ % 79
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&0l &3tk 2 EA-Ql segment A:= 2709 open
reading frame (ORF)E 7]‘Z]J_ Uil o] = large ORF
+= polyprotein®. 2 HHE & viral proteaseo] 2|3
VP2, VP3, VP4E 7}REICh VP2 %320] 235184
2 gEoi FARYRAS 1 FrRUwAR of
2 Acc I-Spe 1 E4(205~350 amino acid)o] 3|33}+=
HOl= t}hoFst o7} &= o] hypervariable region
(HVR)o]2}al R-EtH(Bayliss 5, 1990; Kibenge =,
1988). 71 9FZ& L Hojo|i x4 E.o)(hydrophilic
region)7} £A3}=d]|, IBDV antigenic epitoped] F+=
Fol = Fol FeAd E HAA ¥ol9 Ao
2 283l Aog HiEo] QJtiBayliss 5, 1990;
Heine 5, 1991).

IBDV+= serotype 17} 12 B2 %9 serotype [I= &
3 Az Peiol Yot FUAS e o
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a1, serotype I0] 2 HojA HAUHS YEFHTHBoot
5, 2000). Serotype 1 IBDVE= HAAT} &2
o] W&} classical IBDV, 34 H 0|3 (antigenic var-
iant subtype), YA o] & (pathogenic variant sub-
type) o= FEE 4= O‘E]-(Eterradossiﬂ- Saif, 2008).
LA Ho|g = XARZo| & =& very virulent (vv)
BDVE 1987516 §olA] A8 Has olF Fuhs
23 A AR SR SRl 9lon gel Holg
= o] Huwy gltkKwon 5, 1995; Lin 5,
1993; Snyder 5, 1992; Van den Berg &, 1991).
Classical IBDVE= 719 % Hof|A Fgo] gd= Ak ¥

mag FAFR WelelR|sh HAkE gurat

Ay oz FHAES 7dd" 2 39 ]14101] EJ
of o]=Aqk 8~10U7MA| = HAZE Al&E o] A
A9 20~30%7kA] HAREO] oI TH(Lukert@}

Saif, 1991). vwiIBDV+= & O & classical IBDV%
SAfelA 1BDO] WAl WHE Aor|n, £o
T Ao ﬁiﬂé 7H WA o A 5= 60 ~100%
7HA] wAREo] WAYE 4= th(Brown 5, 1994; Van
den Berg S, 1991). E?‘f_h IBDV= 9Juto] gl= 4
2 dut &x5Aef 255, pH 52 2HE A%l a4 A
FeE 7] dfZol sl e Ut AL W
oA FAET HHsHE FAIsk] A
olel A1 | shupolt). uehy ERHo o
st W WA FEske 2 eld IBDVZE F= A
9] subtyped} H 7J|9] antigenic subtype©] o] HHA]
AHgLe 2 IBDE Wofstr]= A ghth(Jackwood 2}
Saif, 1987).

EBuR ol /\FTEJ% Zdoll EAsl= IBDV Y
antigenic subtypeo] SH= ZA37t wiAlo] Mefo] FG
stk Faelcha lzlon, B 27] of2l Wolel
27139E Aty feliAe SAE HIAA B

ekl Exﬂ 1% 6“417} vﬁﬁ %‘—% SR HA|o]

oE:

Aok shct. Aol A HPOlEii el 27
WolAHkE e Aol Ad4s A% 24
o) of7]e] BMAHES stol YolgAE WA

) Ee orbe mAjold FAE Abd uf wAl
gt mAjol® wAel ofs) Walutelel st B
shejo] mAJol® A7} Adlo] Webxm s}
7} wropzick. webA ojsl Aol 4ol BD| it =
Aol A < Mokshs Zo] WALZRIRE
A%t wo] Bash, mAjola A sze] wi
g WA A71E shebsls o] FashrhHair

Korean J Vet Serv, 2012, Vol. 35, No. 2

Bejo 5, 2004; Block 5, 2007; De Herdt -5, 2005).
o] ATt Y57toll 4] IBDVe] Tieh ube w4
< % FFTE Ao FA = Il e

A AP, SAEAAS stekstol sial
B34 o= Aol ojat FARAel BelE GaR
@71 S EAske] IBDVO] $414 S4S ula &
skt
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2011 1~ 129744 A& HS2) 4 Il 84S
74], A, BESE) AFSET 5 FRIRIE 35 571 698

¢ 2AF] mAoldY FAAARE 3+, IBD w4l
% 6~14d45e) 12 AFS& ¢ 57t 5 FFES &
MRS AR, WA F A3 WA E 14?=l o] %
FAHALE stk FeAARE AT oFd A
% IBDV Zde] o4

Brel F
IBDS| §AHAE H7PER PRl 24 o

S
el
=
-
-

IBD Ml ZiAt

IBD &4 HA= IDEXXA}S] IBDV antibody test
kit (USA)E A|xAe] Avgol whal AHsHATE 7 A
29 FEFEE= 650 nmof|A] S5k ich HAF A=
B S/P ratioR EAMSFY o™, ELISA &7F= kit
oAl A&st= <44l [logl0 Titer=1.09 (logl0 S/P)+
3.36] 0.8 AAbsto] 396 o] wf A FHgoR T
skt
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IBDV 7ol elaslo] WA el sha gl
Fol #2435} & 5% PBS S A&
25t AFENHE —70°Col] E35}9ict IBD VP2 gene
9] ZHZEof ARESE primere= Jackwoodgl- Sommer-
Wagner (2007)2} SA314) A3 a1, F('5-GCCCA-
GAGTCTACACCAT-3"¢} R(5-CCCGGATTATGT CT-
TTGA-3)& A&35le] RT-PCRE o33} o] 4=3)35}
At} Viral Genespin Viral DNA/RNA Extraction kit
(iNtRON, Korea) 2 ExiPrep 16 automated nucleic acid
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Table 1. Detection of IBD maternal antibodies in monitor samples

No. of flocks No. of sera
Species GMT4SD (CV)
Total  Positive (%) Negative Total  Positive (%) Negative
Broiler 19 19 (100.0) 0 358 356 (99.4) 2 3,572+1,402 (39.2)
White-semi broiler 10 8 (80.0) 2 200 143 (71.5) 57 1,262+762 (60.3)
Korean native chicken 6 6(100.0) 0 140 125 (89.3) 15 1,9324912 (65.7)
Total 35 33 (94.3) 2 698 624 (89.4) 71 2,255+1,145

Table 2. Detection of IBD antibodies in monitor samples

Species 1~3 days Day of vaccination 14 days post vaccination
Broiler 3,639+1,611 (46.2) 828+267 (32.2) 582+427 (73.4)
White-semi broiler 1,2534695 (55.5) 6074227 (37.4) 3,255+1,080 (33.2)

Korean native chicken 1,400+878 (62.7)

9234361 (39.1) 1,023+499 (48.8)

Data are expressed as the geometric mean titer+SD (CV).

o goto] 2E3
nucleotides 3 wle} Z+ primer 1 pulE RT-PCR premix
(Maxime RT-PCR Premix, iNtRON)o|| #7}&}o] 45°C
oA 304, 95°Coll A 5EZF WRSAIFIL 95°Col 14
53°Co] 902 W 72°Co]| 1524 353] HHE HESA|7] &
2% 72°Co)A] 78 WS AIZTh PCR §2 3 gl
7 W& 1.5% agarose gel (ethidium bromide 0.5 pug/ml in
DW)o]| 100 bp DNA marker2} 3H7 100 V/iem, 508-7F
o

AGEL AAste] Bol band FF GRS 2ls
e,

extraction system (Bioneer, Korea)2-

FIIME0 24

A7IANY BEHLe =ZH 743 bpo] PCR AAHES
A5t 3 Cosmo Genetech DNA sequencing service
(Cosmo, Korea)E ©o]g3slo] FrigFoz HAM3H 1
BAE o7 A4 E-E Multilian?} CLUSTALWE ©]-8-35}
o] "l EA 9 phylogenetic trees 2HAJ 515 T

2 1

YHIZ2AL Zult

2o digh mAolY A AAF A 35 57t
% 2 F7HHADOA A7 HEE A kAL, 698
T F 62452(89.4%), A= 3584 T 35652(99.4%),
wi A u] 2004 2 1434%(71.5%), EZT 1404 3 125

42(89.3%) 9] UFAHES R THTable 1).

WAHEA7] IBD GAEAF ATt 84, WA, =
259l GMT FF2 ZHzt 828, 607, 92302 & x}o|&
Kol grrou WAHFE 25 o= SA, WA,

EZ9] GMT+= Z+HZ) 582, 3255 1,023 2 et
ok SAIA CV g2 25 A WAHFA 7| 7HA]
30~50%4 Hny= -,TX]o]—Oﬂ 01,} uu/\]mz 23 oﬂ
< MAE FAFAGY Afol= 734%2 %
e, WAk EEEe] 2A)RAE CV ol
55~62%2] _E_LJT‘EE UEFR Gl o) siAI 2] 7|9} W
A-AZE 2F To= 33~49% 2 Wolx = A5 HY
TH(Table 2).

1__ T:i—

PCR Al 2t

WD g=E 57 5 277004 o] AEE
om o]F wAn| 871(29.6%), %A 57(18.5%), &
2ot 147(51.9%)0] k.

= DIPNEe

=

24

HI

IBDV 9] 7Hd=ollA &€ IBDV F 1557&
AElsl VP2 gene®] HVRZ RT-PCRE F-FHA[] th&
A7IMEE EATH & A7IME 7|Eo R 747k AF
AL vla 243 Ay, B0l C110314T, L111108T,
K110613T¢} 791 P110221B, L110830B, @iA|m]<]
K110406S2] 671 100% 212|319, A u] K110613B

o 17) 59j0) T2 AU 99%0] AHEAE Uren)
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Table 3. Percentage similarity of nucleotide and deduced amino acid sequence in isolated samples

Strain C110314T J110527T KI110818T S110318T L110830B K110613B P120103B K111208S P110330S P111228S Y110722S
C110314T ogt 97 97 100 100 96 97 97 97 97
J110527T 97* 97 95 98 98 95 97 95 95 99
K110818T 97 98 96 97 97 95 99 96 96 96
S110318T 94 94 94 97 97 99 96 100 100 95
L110830B 100 97 97 94 100 96 97 97 97 97
K110613B 99 97 96 94 99 96 97 97 97 97
P120103B 94 93 93 98 94 93 93 99 99 94
K111208S 96 97 99 94 96 96 95 96 96 96
P110330S 95 95 95 99 95 95 98 95 100 95
P111228S 95 94 95 98 95 95 98 94 99 95
Y110722S 97 99 97 94 97 97 93 97 94 94

*Percent similarity of nucleotide sequences, Percent similarity of amino acid sequences.
Table 4. Molecular types and key amino acids of IBDV in monitor samples
. . Age Molecular Key amino acids
Strain Species
(days) type* 222 242 256 294 299
C110314T KNC' 29 cv P \Y% \% I N
K110406S White-semi 21 (6\% P \'% \'% I N
K110613T KNC 26 (6\% P \'% \'% I N
K110613B KNC 30 cv P \% \% I N
L110830B Broiler 22 CcvV P \% \% I N
L111108T KNC 25 (0% P \% \% I N
P110221B Broiler 20 CV P \'% \% I N
J110527T KNC 40 (6\% P \'% \'% L N
K110818T KNC 16 I+ S \'% 1 L N
K111208S White-semi 21 I+ S \% I L N
P110330S White-semi 16 w' A I I I S
P111228S White-semi 12 \'AY% A I 1 I S
P120103B Broiler 19 \'AY% A I 1 I S
S110318T KNC 23 \'AY% A I 1 I S
Y110722S White-semi 28 (6\% P \'% \% L N

*The Korean IBDV strains were classified into various molecular types on the basis of genetic characteristics, "Korean native chicken, *Classical

virulent, Intermediate plus, ' Very virulent.

Aok Eoh EEE K110818T= wHA|n] K111208S<}
471 B2l thE AR 99%9] 542 UEWH A
o A7IAEE EHR odE= ofn=4te] sl
HlL Ao e =2 A54dS UE Sitk(Table 3).

J110527T, K110818T, K111208S%2 A|9]at 122=0]
Al HE YA o]y AFo A HEELL Q= HVR
9] olu|:=Al 326~3325-%]o|A] serine-rich heptapep-
tide (SWSASGS)E 7= EAS HE%t}h PI110330S,
P111228S, P120103B, S110318T2] 4= HVR %.2]o|
Al wIBDVe| # HE Eo] Ql= o= Izl 57
o] ofu]-AKA222, 1242, 1256, 1294, S299)0] &=
A5t E3E, classic virulent (cv) IBDVOJ Al TH2Hg]

=
=
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L P222, v242, V256, 1294, N2992] o}u] = AbE 7320]]
A Belatdnt. J110527T, Y110722S%= 294 .90
stol E9lon K110818TS} K111208S%=

=

H
3

leucine©|
S222, V242, 1256, 1.294, N2992] 57]1 9] o}u]=Alo]
Asto] o)t FHEEE A HF WAl 228EC)
Al 2 ofn| Ao 2 UENHTH(Table 4).
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Fig. 1. Phylogenetic diagram of variable protein 2 gene of infectious
bursal disease virus isolated in Jeong-eup (nucleotides 730 to
1,330). The numbers above and below the branches indicate
neighbor-joining distances with 1,000 bootstrap replicates.

K110613TS Z3}3F 75 classical IBDV (STC)9} 5-¢
3+ Ald & Ba)E 9ok P110330S, P111228S, S110318T,
P120103B3== wiIBDVSQl OKYM, UK661, SH/92,
KK1x}+ %0@ 2o s Bagelrh E31 K110818T,
K1112088= Z£7H=Z 2] wiAl320] 228E9F e A
TOoE %vﬂ U THFig. 1).

IBD:= A YAjo] 75l WY
+ FolAe A Ayes
ii:tféiﬂi +AZ 91 o
b 2EEA] ohar A &eiA] wAYRke
of whgt BAA &S 7IAL Ath(Kibenge 5,
1988). 53] |{tof thdsl= IBD= dith=7} ofdl

=2

Hol A HA-Eo] £ WIBDZ o|F sl 9

A Aol e Al Zeawe] ofs

g S AT AL AR gl
| &9} ofslAAY 282 mAlol WA

-IE
>

>4 oy Mo
:Jd

1z 9)Fo] w2k
2 ) A AHg sl cIg E54 D
Eiﬂowg A 24 A3 894%9] B FAFHE
oL}, A9l GMTE 35722 IBDV_J

x}%o& WOl FAG7H> L0005 % Bk £ G
71E FAFHEO H(Homer 5, 1992), WAlu]o} EF
He SAATE 1IAEES kel GMIZL 242 1262,
19322 &0 uls) e ol7lg melon, Bur
Fo| A= ZFZF 60.3%, 65.7%% 39.2%2] S-Aof w5
He vt BES Y4stn etk fAGA e
GMT®] EAoA §abel Sojgole]e] mAjolay &
A7H 1098712 ol a7t 422 §AMHE Koh
F(1999)9] MG 2w Yol@A 7} ol4pe] mAo]
3 FAS 714 $AS F8EA ] vs) WA £
of =570 1BD W4l HEo| o wejo] ujopst
& 328 4 Y9k

Sje] HiE IBDVE] AEWAS Helu ot
o] wRlo|R wH O FHazo| Wt ofE, FIHE,
FUNEZHLE irol . o] AWM HAH 6~

149l 12} WAS JER 5HE F FUE 2

2 WALS ALE3 65 715S Ftof IBDV 7 A

o] 9oL} 7~8UT o] GF= WAl HZE3} HlA|0]

257H AlSjskn WA WFAoE Fpolzt

Qgich Al FFAo] W e mAoly I

Agio]l W AT o] e Aow FEgrh
S

W14 7)o ZAFEE GMTE 70, WiAo], B35
7} 828, 607, 92302 =7t= Z A HiAlS A
wan)e] 135718 A9lsta A gl
7}<>1,000> wr e 270 Az tehgoit u
AHE 149 Folis 8AZ Ashan %%6}% Ro.
2 ehge A9 3
o] GMT= 2,1009] 4= ag 3}3-1;, 12~14°Elegoﬂ
HE 37k WAL AR QAL GMT 5000]
she we AuE ugom of F 157k BD YA
FAel vebdth WAl A9 4tld B
GMT (3,000~7,000)2 yEGOL; 35‘—7]—£ ZAFE
A712] mAold FH W7} 42291 357~2,011 2
chopslelm, WEAS ES 60% oAk Mol He
o7} Bus A4t Aglch
of AolA £elE o]z 2750 That P&

=
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IBDV Z¢| 155°] th3t VP2 genes A7IAES
A% A3} J110527T, K110818T, K111208SFE A
O3t 125=0] 4] HVRE| ofm|i=Al 326~332 F-jof A
serine-rich heptapeptide (SWSASGS)E zt= EAS H
). Serine-rich heptapeptide?l SWSASGS+= H A
IBDVo|| 4] HEELE Aoz oref# thBrown 5 1994;
Kwon £, 1995). 2]t} J110527T 330(R), K110818T
oF K111208S5+= FAt5Ee] A0 WAl 228E9
7ro] 329(A)7} 329(V)& wi3kick K110818T2H K1112088
solal szt BelE S7ks Bl fls Aol
A BDVEo] A%E 57h% §A4 okste} welol
A& Ao A7,

Jackwood®} Sommer-Wagner (2007)+= 47l )& 18
AolA] el WIBDVE HlAeR HVR 2904
of ofulietl SA& 2k AT jiEe] WIBDV-S
5709] obn|AKA222, 1242, 1256, 1294, S299)0] 2+ =
EH I SlSS FelskaL, siellA Ee2E wiBDY
A% Oh 5(2011)2} Kim 5+(2010)0] =-215}3it,. o]
A& o] 4] P110330S, P111228S, P120103B, S110318T 4
7N = VP22 HVR F-9]o]l4 5719 ofm| i=4H(A222,
1242, 1256, 1294, S299)0] H%= 2+ ZA]3}o] vwIBDV
2, CII0314TE =3st 73F= P222, V242, V256,
1294, N2992] o}n|=AFS- 713l classical IBDVE H3&
=tk @719 9 ofmieiE 7]E S & phyloge-
netic tree 4]0l 4] P110330SE (&St 453= Lo
A Ba]gl KK, SH92 2 OKYM, UK661329} Eol3t
AQR EFE B30} HVR 29] of]iit A
d& vt 43 OKYMS Fdstglon = &£
T SH/92F= 171 F-91€] ofu|=Al Zpo]7} QlofAf vl
& Aol B2 AoE YET

oltl Agol|A &EH 155 F wIBDVE 45,
ovIBDVE 93, WA= 232 A A3 oA
fsHs BDVZE Sefol] Aagle] 49e dorln
PNl wAElo] 918e Ak 4 9o ol 2
Asl] SlAE fAd @ RS BT A
sze] Aea 1E W 54719 2o &
of g R wAew olsje] srte] wiAl
2QlE Folsjof B Aoz AZk,
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Zo] o3k VP2 gene®] HVR & RT-PCRE ZZ
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