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Characteristics of Recent Epidemic Strains of Newcastle Disease Virus in Korea

Kang Seuk Choi

Avian Diseases Division, National Veterinary Research and Quarantine Service, Anyang 430-757, Korea

ABSTRACT Newcastle disease (ND), caused by Newcastle disease virus (NDV), has caused periodic epidemics in Korea at
an interval of 3 to 5 years until the early 2000s. At least five distinct genotypes of NDV have been responsible for epizootic episodes
in Korea; genotype Il virus (before the 1970s), genotype V (the mid-1980s), genotype VI (the late 1980s to early 1990s), genotype
Vlla (the mid-1990s), and genotype VIId viruses (the late 1990s to present). Recent epidemic strains of NDV (VId viruses) shared
geographical features with neighboring countries such as China and Japan. These VId viruses as well as genotypes Il and V viruses
were viscerotropic and highly virulent for chickens. Antigenic variation occurred between VId field viruses and LaSota vaccine strain,
as found in other epidemic strains in past in Korea. Nevertheless the commercial vaccine was considered to effectively protect
vaccinated birds from mortality against VIid viruses as well as other viruses belonging to genotypes III and V.

(Key words : Newcastle disease virus, genotype, antigenicity, Korea)
M E o WA E7} AHEY Pashs BAY] Yt Zlow
oln] Hu® v} Aok, 1979; AAED S, 1992).
TTAE (Newcastle disease; ND)& Z7¢2] 4 A8 o whbA 2001 o] F 2] vk sl gel o] A% Al
= A9 e 27 AaH™, 53] el A5 A 3571 7 A, w04 ND WAl 71 HF 5 ND #Al A
2, 23] 24 9 AAEHE B ; 100%] 7PHe = & ojRAow AAele] ) 9 AolA ND Baow
© AAHeg e 4 lCHAlexander, 2003). Qe Jal 5 Haseln ek Tl ® Breln FujolA
el A s 19261 1087 A71= AdellA 2 A7k & NDE Ul GAls ol AR da A &A oz s}

Ze) 7] e A2 Age] TG A2 NDY| Hx H
Aol Huxo] o H— A 4UEE 1929). TA
HAME 93 A HollA dEE NDe| 9 5 2 HEe
Aupg o] Zstar HArkeo] 100%e = 5 1926 G
A& (Newcastle-upon-Tyne) A| "ol 4] ZA3F ND(Doyle, 1927)
I LA gk Baso] QAT SH—3t fEAR SR 1929).
o] AHL 1930 dt) Zol o]28] AF xgo g FakutZ
2], 1979)¥1 0, o] & AAZA = W FA ARl =l
3t AAA FEE Atk 1950 o] % 700 27t

A ND= 3 WA 52 7712 dA=2082 st gt
(dF22], 1979, AAEH $384, 1992). o2 gk NDe| 5714

dfAe BAA WA AEY A g 2 53 )

Qi

gsl=

kS I1A
o
=

I e AFolh

2 aeA = 2001 WAl ) RHE S AAIG o] F
S U] NDo| 5445 ghetelr] f1ske] 2ol di &=
= BEu¥E T NDol| #3 A7 ABES vRe® I
ND o] sba 54, {3 nole|2=0] 544 3kl A4
7 g9 vlo] Y 5F TFHoE nAUT

1. = 78 NDVe 7rXH
ND H}e] 2] 2~ (Newcastle disease virus; NDV)+= Paramyxovi-
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ridae®}, Avulavirus$:2] avian paramyxovirus type 191 :3Fch
(Alexander, 2003). NDVE= © 1709] serotypeTt &3}
E Aow WA IAL, G4 AT B SAelA
uf] oheFgt 53218 (genotype)©o] EATIL Y= A2 B
%31 9tKKim et al., 2007; Liu et al., 2003). NDV -2}
< class 13} class 22 2381, ©]5 27 classE2 H4g
97 o] FAAE S 7 AL Y= Aoz g A UrhLiu
et al., 2003; Kim et al., 2007). §olA B35S 533 NDV
FRAAGE class 2] &3], S8 MM KF<) F274
o] 3l ¥ thAldous et al., 2003; Liu et al., 2003; Lee et al.,
2004).

< FUlolA Fask= NDVE] fdAtEe] ek A+
Aabso] o2 A5AbEel ofsto] Hard v 3tHKwon et
al., 2003; Lee et al., 2004; Cho et al., 2008; Choi et al., 2008).
HA7HA] Bzl NDV 4 4HE 2 19493 #eld wal <l
FHKIWMAITF)E Al9jstne 25 0] o] 3o el
He]E Hlolg|aSolth ol5 AT AFE Foto] W A
=4 =l ND 2475 5L NDV FiAkd & Sdote] B
Fig. 137} 2t}

Fig. 1914 ®i= ule} o] ZujollA] ND 6382 FA|
#aahs NDVel £4A497 Bego] Qe Ao e
o} 1980t ZRtlA Ftell= {29 VE, 1990 &
Folle FAAE VIZ, 19900 FRtll= F3449 Vg,
2000 AF5E dAZA] = 72 Vidg ol = #3338t
et =, S AL StelA falske NDV A9 2
£ ND o) 7719 QA BE el 9ok

olglgt 352 vFo] & wj, NDV FAE o] F714
wA7F A =W NDO| ti-f-37]nteh NDV HelF &8 of
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Fig. 1. Periodic Newcastle disease(ND) epidemics and genotype
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of Newcastle disease virus(NDV) in Korea. New epide-
mic of ND in Korea occurred following the emergence

of new genotype of NDV.

A AT S Fcke wAEY vlelgze] B4 1F

5 =dkd gk dnE AlFet 495 R T8 = 5
ATt 28, NDV 3213 9] wA|ol = E-3kal ND 94l
o] Holxle] Wo] Fgoll= W3] EAIZF slcks Aol o8 A
TARE oJste] oln] Bl vl ek AT 534, 1992
Jeon et al., 2008). L2122 ND7} F7|& g2 U3 FH
Q0o RS F1AE e NDV &3 H = ND 24 A
Fo] Aztel] mE WAl HFL] Lol FAH T ok
[Rlel oJgh sellale] Wo] W Fajgta B Ao
3l HERITHAAN S 534, 1992; Jeon et al., 2008).
< =l ND 24 A3 542 FA} 22 7714 o
3l S Holx @ka 2001 o FHE FAzbA] Azt
A Are AHFH R Folue 43S Hola ke A
olth. ;A F714 tfrao] w7t WAl Ag-F} vkl 5k3d
thes AR EAZI S04, 1992)0]] B]F=0] & u), T ND
WA 264 7HaE 2001 o] TRE] AAIEE o
A AHEEE B Holl tigh o721 ND W4l el ot
A= HRIth 2 ND A 73 o] o] F-2]1 Wil 4o
ol gk Aolep, I Al Foll thek o F-4<1 WAl HF 4
A AAshE BRF NDO| U] A e A& 0
E Ao 58 F Utk o9 A FrIH o T
A7 o] NDVE nA7F dolwtd #hA 2A ek} 2e
2000t o] AA7IA] FL g A ] NDV7F A &4
o2 feta Avhe A% HT Il TSt e

NDe] 4]t}

{1

oft %

2. 2 Fl NDVe| X F3l EM

2 vlelg o] §314 714 EASE AS 4 71
o] =9yl we} o] & o] &3 NDVe| #EA-FHHE A+
AFEo] A&A o2 Bux 3 Utk NDVE| 7§ fusion T
N2 Z7PH 5-9)(hypervariable region)®] F-732F A7 E=
71Z2R st AR R # Hlolels fAE e A
AlSkaL 9)THAldous et al., 2003). Lee et al.(2004)°] X113k

Ul -3 NDvel gk & A+ Aol s, FujollA
fraat= NDV(VId F-3824H)= ofAlot A9 53] S|4
fresh= NDVeF 4 o2 71 77ke 24 3l 34
sla e Aoz YAtk A F3H(Liu et al., 2007; Liu
et al., 2008; Rui et al,2009), d+E(Mase et al., 2009), HTt
(Lien et al., 2007; Ke et al., 2010) 5 FH=o|A F-3P5t=
NDVel thet 342 G7IME FBE] A|&H 02 FIly
3 ok wEbA, @A SWellA frelshke NDVeF TRl
A fredstar 9= NDVRE 934 B d& ghetslr] st
FNE AR A7IAE HRE FFete] vlolgx AlF &
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T T BEY A9 SR §YsHE NDVY F 5
9 FFAGE FHoR FY5= NDVE B/ F 3

o o] T F= FEF A QelM sk 3l NDVe

wetell A fFaeta Sl= NDVS} 77hE 2 BA1E 2olx
SATHRui et al, 2009). THRFE] -5 90T kel ZAFE ©]
= =]

T = o w Fgtele] SHE FAH clusters @6k

LaSota
TW 01-05 I
TW 04-06
TW 09-06
TW 02-05
TW 10-06
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TW 06-06 -
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Fig. 2. Phylogenetic analysis of NDV belonging to VId geno-
type based on the sequence of hypervariable region (po-
sition 47~435) of the fusion protein gene of NDV. Seven
NDV strains from Korea were all closely related with
NDV strains from Northeast China and Japan. All se-
quence data of were taken from the GenBank database.

£ Aoz waHArhLien et al.,, 2007; Ke et al., 2010). =
oAl ND7F A gt 2| 9Q1 Fukuoka®#} Okayamad-2
FElvEtel A gl oz 1A A|F o2, Al B A7
NAE ZFHA 33t Y= NDVEF 2 544 cluster
= P43kl rhMase et al., 2009).

Hlo|# 2 Al B AE T8 B oA felst
3 = NDVE A 94 EAS Hola &S ¢ & Uth
=, Fig. 2014 B e} o] oA f2
S} QIS & F A qH S5 FHF A
218 NDVE 3t 534 clusters 3443t 9L
1218+ 23}= E3 progenitor NDVOA 23 NDV7} ©

EHotAlol Ao YellA] AA fralska §
31 T (Mase et al., 2009). < FHoFAo} XA ND
L P I e T S I R ko S L 22 B ke R [ A R
2008; Liu et al., 2010), H]=7]F(Liu et al., 2006) 2 7} &
Z; FHol| AAshe A FH(Zhu et al, 2010) 5 R 2HE
HE HollA] §ast= NDV7ZF 22]9 Alg|So] Bag bl
ULt o] gt AbElES oRY Z2F/7T E5oMlo ND #3<]
Az A gQlo 2 283 = 9SS AlAIET 2R
2 fevets X3 FHobAof [ Jol|xe] ND EA o
g Ags Bo ASHom FA8] flste] of ZFo
gk 7 A A4S AAIA R AAE & Zavt Utk

TR I7bel Aol frafutol 2] FAAE R Sl 73
ulolg] 27t Al71H o ® dX|eta vk H(Kwon et al,
2003; Lee et al., 2004)S 731 7)ol A A<k vl 2
of, T F& nloly o] F7AQ] FHAE wAl= =
3 NDV ApA| o] 48§34 wolo o]gh Wol] 2o
A elr| Bk A= FHxE ] NDV7F fredstar Sl
= 4 H7IRRE ofd of ZFut oW FRIEA]
ARE B3 Y A 3R] 590 odte] o] Folx]
< 7FsAdel wua B Ao] Eldd] Holth

20001 o] % A= FALE ] vloly 2 wAHZF Lo
A @42 ol AA7HA] HEsHA Brelzl vh glont, A
718 & e 7Fse 2 7 891 S, O 5 A
woll gk o] 741 WAl HE, @ 2] ND 24 =71=
oA AEE FHAEe] NDV &3] gitt= 4, @ H= 1
AR} = BA o) Fetd =74 1S
oz I aQlo] Algd H, @ BAg v A
wojo g 93k %&F2 47 ok ZF(Majiyagbe et
al., 1981; Pearson et al., 1975; Alexander, 1995; Takakuwa et al.,
1998; Zhu et al.,, 2010)¢} &7 7FaF7te] H&F Ad 5= 5
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3. Z 7 NDvel =3

ND+E 25 species©| U NDVS] = (virulence)ol| weh &
oA 738 A7 TrdstA vERE = Tt 713 d e
2 NDVY| 582 7hedo] 7MY =& X7 species?] FHoll
Ao BYd AEE 7T o R ddgit) Hollxe] 52 of u}
2} NDVE “F=(velogenic), %7F5{mesogenic), 2F={(lentogenic)
o BR3ln tHAlexander, 2003).

AAl NDVO| 58& St WHo R Ao}
XA} 717K mean death time), 1€ % SollA2] ] HY
<= (intracerebral pathogenicity index) 53 Z-2 A&}
3 ND Hlo]# 9] fusion T 4 H9| ofn|
g B4 T3 TARESA H7E 7ol dtKAlexander,
2003).

NDV fusion TH= ] 4 F-oj(Fehai o] 112%4] o}n
Akl Al 1I7THA ol ieihE FAdske obrleit vid &
H= NDVY] virulences 27 3t= 8.8 marker 5 3=
g2 I thToyoda et al., 1987; Kawahara et al., 1992; Collins
et al., 1993; Peeters et al., 1999). L+ o|2] &1 Al#|(Collins
et al., 1994; Li et al., 2002; Tan et al., 2008)% A7+ L ukA]
o2 %= NDVY 4§ o] £4 98 7A3+= o4t
52 29% 9714 obv) At vl E (monobasic)= 714
oA 117HA] ofn|=Abo] leucine(L)Z Fo] & WA
= NDV9| 75 o] 4 F91& F35te oS
229l 91714 obu| = AKmultibasic) PG} A 117HA] o}
1] 1=4to] phenylalanine(F)= 0] = 5735 7FAaL 3Tt (Rott
& Klenk, 1988; Collins et al., 1993; Li et al., 2002; Alexander,
2003). ¥ 28, vlo]g]x F thilid Fd Rojo] EAste
A7 opm|Ake] ALA wid o Feb 117HA] ofw| At
¢]2] 9l phenylalanine(F)& 7FA| 1L & A o F&= NDVe| &
g5 grkehs ol 8% 7o 9ok

=] 75, 80d ) o] F ol A 2] NDVel tha}
of fusion T2 o] B4 Hojo] #Agt FAo] FHOZ o]
Fo1x QItHCho et al., 2007; Choi et al., 2008; Kwon, 2000;
Lee et al., 2004; 27141 5, 2008). ©] 5 NDVE fusion T2
o] £4 FHE Fdsks oAt v o] RRQKRFO] At
RRRKRFZ o] ¢lo] 3242l 7= NDVe| 54+ 7L
ATHLee et al., 2004; Choi et al., 2008). 194943 &2 w3
AFEKIWMA9TF) 7} o] F-9lell A A2 215 NDVE| ofr]=
2F Bl E(RRQKRF)S 7FA 3L 91 H(Lee et al, 2004) 2.2 B
of, 19701t o] =] f2) NDVE HdE A<l 75 NDV of
Ak S A A IS AeE FHE B 4 Qdth

AR
45 NDVe A8 SWllA 417 %151 (neurotro-

> 2 oox o
2 e Xy

¢

al
o]

R o} o

A AD TR FBekE ALY wolel e B4 13

pic)@ W= 21344 (viscerotropic) &2 F/F-3laL ) THAlexan-
der, 2003). oA ] 3 NDVE] E&L& 1960dT) o] 5
of g} Aatel] 9&] Haxlo] gtk st 5, 1963; HAE
I 244, 1992; 274, 1993; 21 5, 2001; Lee, 2005).
T3k o] 5 Haro] 3HH NDV strain?t 53] 2ol U

- 27T
AFHAAT 7124 o2 I Fsh= NDVE 25 34
Ql UgRskd 2= NDVE EFHENAATS F34,

1992; 2212 5, 2001; Lee, 2005).

Fig. 3 Lee(2005)° 2J&ll &xd A8 5 7|22 o] F
= FHolA fFEhE S NDV(K-0055)2 Aoz 74
AAIZ] specific-pathogen-free(SPF) H(Ha 5A#l e
8 A7 vpol] 2~ 2 FK(viral load)s VFERH Zlolth. 2t
A= 7] (trachea), A1 9] (proventriculus), (intestine), " %3H
%(cecal tonsil) & W 7]l WAHIsHd NDo| A& A
A A =Y 2A1E YeERIT ol2fg 23R & o dA)
= fFaske NDVE #7 iiellA] fagd NDVe}F vt
ZHA R HE A WgzIsHd 7= NDveltt o} 7] =
Yol Al 278754 7H= NDV7E BelEHrhs Al Bas
Ak

A HF Al NDell 9|3t J13)) Al#|7} o7 8] 2}
A sle Aolrt T FllollA F3skar 9l= NDVellA
ulAl W B3 4 gl ol 414 vol7l ol
A71?
10
5 8
a
(S
iy
:13’ 4
g
£,

Lu
Liv
Int

@

a
%)

Prov
CT
Fe

3
N4

Tra

Tissue

Fig. 3. Viral load in various tissues of specific pathogen free
chickens after NDV (Kr-005/00 strain) challenge. Br, brain;
Tra, trachea; Lu, lung, Liv, liver; Spl, spleen; Kid, kid-
ney; Prov, proventriculus; Int, intestine; CT, cecal ton-

sil; Fe, faeces.
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9} ##3lod, Cho et al.(2008)& oA E2]E VIdE
NDVE ™42 2 Hemagglutinin nueyramindase(HN) 2
= o] WMol Hejshs A g F-9(linear
epitope) & TAMYEETA FFAA EAFIATE 1 ATl 9
3P, HN whil A o] XE of 9] Elinear epitope)% 347HA o}
n]izgbo] oAl K2 S ol E ulo| 2] 2+(E347K ®lo]F)7}
2002 o] F Ed3te], NDVY] A ®BigtE sttt
Hu3gk v} gich
Fig. 4% Cho et al.(2008)°] 2Jdle] HuH A7 =
Aoz T #3351 = NDVS E347K Ho| 2]
&2 e Aolth Fig 4004 B ulel 2o 20021 o] F
E347K Wo| 9] H| &2 md A &H oz Frhste] 2004
o]% F2j¥ NDVO| tjF--S xp#|skaL vk a8, E347K

Mol 3] o] Ml &L EobIAT ND WYAFE 08¢

100

I Case of ND
—0— % E347K mutant| |

Case of ND
% E347K mutant

2000 2001 2002 2003 2004 2005 2006

Year
Fig. 4. Frequency of NDV with E347K mutation in HN protein.
The NDV mutant was emerged in 2002 and then predo-

minantly isolated in Korea since 2004.

il 7HAshs FA1E Hola vk F0|EAIE FARE A st
o] 19801t Tk Ijof] F& g F-HAE VIl = Yebsk
th &, VI 131244 E347K ¥o]5= VIZ NDVY| 38 7]
o] &dh= 19930l E7ste] o] F o0d ] FRIZEA] 2| &4
o2 25 thKwon, 2000). 1990 dth 4k o] 1 A]7]
o= 80t el A 90 dTh &t 7]l Bls VI ND &
A A4 48] RolAle Aldeldth 18] Al Fig. 194
Bz vke} o] o] A7) §HAE VIZ oA Via 3414
O =2 {3 vlolg 27t wAEY Al7]of st o] ¢} 2ol
olE FAAFY FA X717 obd FAAFY F3 71
AlH el B347K ®Wlo] 57t Edshe U Fold7k a8
ShbEA] WAl W of gk 2| &A1 HAsH
2 3+ (immunological pressure)s 3|3 5= I}
Aoz gdigo] Holrt dojk oz F43kar IthCho
et al., 2008).

20024 ©]& &3 3 VIdE NDV E347K WHo]|37} f3f %
712] VIdE NDVe} o= H = g2 zjolr} EAsh= AY
712 o]& BA317] 2l5le] VIdE NDV E347K o] F+(Kr-Ql15/
057) W W9 A2 Ak&ste] vtolg 23t FAZE Aol &
A Al ZAR BATh(F 734, 2007). Table 12] A= 445
o] gollA 24z} A1 %3 NDV HHo|F o] dAof tsle] A
2 & NDV U5 ARgste] 85 35 dAIH) d7HE

o
Azt A FLg NDV I

Fed 9%

4 Aolrk. Wie @&
(Kr-Q15/055) & AH8-8t%l& off %3 HI 97h= 512(9.0logy)
ATt U3 NDV W EAH el thsto]

e NDV P& A
g3t S g HI A A7He vlue] Bttt =, Ednio

A VId 428 NDV(Kr-005/005) 3-8 A8t S 7%
HI 9717} S 2.38(1.2logy)HH, W% D FKIW/A9T) 0|} La-

Sota WAL AL A BT 89l Glogs) e HI 9

=

i

—

Table 1. Hemagglutination inhibition (HI) antibody titers of sera (S1 to S4) against NDV Kr-Q15/05 strain (VIId variant) by HI test

using different HI antigens

HI antibody titer (log,)

HA antigen® (genotype)

S1P S2 S3 S4 Mean+SD Pos. control
Kr-Q15/05 (VId variant) 8 9 10 9 9.0+0.8 5
Kr-005/00 (VId) 7 7 9 8 7.8+1.0 5
KIW/49 (1) 5 5 7 7 6.0+1.2° 5
La Sota (II) 5 6 7 6 6.0+0.8° 5

"Each HA antigen of 4 HA unit were used for HI test.

Each serum was obtained from specific pathogen free (SPF) chicken immunized with Kr-Q15/5 strain.
“Differences between Kr-Q15/05 antigen and other NDV antigen are significant at p<0.05 (Duncan test).
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7H6.0log) S Etk ZF NDV EZE HI 97} zlole]
oS BAEI S w, Kr-Q15/05F 3 Kr-005/005 3
D= 794 UE 2ol & HolA] &3k K (Duncan test, p=
0.086) W UF(KIW/49) &o|L} LaSotaF Thz= 2
A e Zo]E 29 thDuncan test, p=0.001). O]Ei gt A=
NDV E347K ¥o|F(Kr-Q15/055)= A8 g 9] U3
Al EAold ofg) grlde] dF Wslrt o K(Cho et al,
2008), 1215k /g o] Wyt SdRolE 25| A VId
% NDV(Kr-005/00F)°l thall f-2l4de] gle o] 34
Hsl7F dolitio AlARIEDE 122 VI 9 VIdE ND

Fa FFellA] Bol, fa 7)o WolFr 28T o] F
A FaAsA e A LA Wzt 2R ol A AL

& 2 ue] o@ Bl whg B3 FMeA Rehe
Az Beo] Qg Row FEHc)
o

Lee(2005) ! 2734(1993) 247t el A fralet
28 NDV 2239} LaSotaF2Fe] 3417
22 W 2FE3FA] E(cross virus-neutralization test)S F5Fo] &
Aste] Haskgich
Fig. 5% Lee(2005)°] ©]alA] Hagh A¥} = JF-=A], ol
AF2 AHEH & LaSotaT-2F NDV =] E2] 33 &
S FAAEE R v A4 Aolt), vhol g 23t

A AT TR feke

ALY Holelse 54 02

A= FAA(r value)2 Archetti and Horsfall <2](1950)°1] u}
2} A9k Zlofr}. i njol2] 23t A zjole] e Brooks-
by(1967)7F AAIE 71zl whet EA sttt o] 71Eed] o st
A rvalueZ} 0.7 oL A5 FAA Ue LA Afel7t jle
™, 0.339]4 0701 B 7ne ] A ApolE, 0.11
of| A1 03391 75 Al g 4 zpol &, 0.1 01?‘5}% 735 84
d(serotype)ol tE Hro] zjo]E 7R Ao .

Fig. 5914 B ule} o], = 3 NDVE 1980t ol

21 VAR W A ASIsts el gl 5)
= 5ol g9 zM ol Aoz et oleldt 3

A

4 Aol 15} Aol ThE ] 2 A Aol
HolA| eb= Zlo R VERtal Slvk Eg LaSotaT-2ke]
7 2ol o] P vlole] 2 HAAR I} T fa A7) mck
= NDV 2] 5ol s 2953 lek 2, NDV w2l Fe}o]

G074 Aol 2ol F37 NDVel A g LERd Ro] oY)
2 27] §3) NDVOIAE A &4 02 Relghe< ofnant,

5. H 7 NDVol et Algt eilel wof &5
NDE lM Aol Fetn e A Eeshe
AGlARE WA HE) A Y &

gHA 3

o3
Ao

08

06

rvalue

o~ & N &
R oF \&gb ®\¢b
¥ & W A

04 r
) j I I I l
0 I
\\\

N 3 O 3 3 o
N B N N N D

\Q
/\/\

NDV isolate

Fig. 5. Antigenic relationships between NDV LaSota strain and NDV field isolates. Antigenic relatedness (» value) was measured by virus

neutralization test using polyclonal anti-NDV chicken serum panel and calculated using formula created by Archetti and Horsfall

(1950).
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oIA1e] ND Al g e} gL Akl 5 % ALE

qﬂxﬂ aéh:/ﬂi uﬂ/\] ;(42:3& /\1/\]31 3}1\9‘ , uﬂ/\] szij_a‘jn,g.
=7hlet ettt @Al Selueld H4E T 9lE ND
B V)R Zeawe 19y Fabgexe] Bradl 4%
2 EgelAel 18] ol A% WA AHFR 258G
AN, Ahekake whe] A9 A 5 2R ALE 9w
—% AEsha ot

FEFA ALES

WAL APALE NDV WAl 2 A LaSotaTF,

-

oS WAL A AARCE NDY
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(Kwon, 2000; Cho, 2007; Cho et al., 2008). A7 3ol Haks Wold 4= ANk vlole] 2~ 2hed A}A|
F71A Bz ulkel Zol, dAl IujollA FR sl AL E g WojskA] £tk AE LelETth(Jeon et al,
&3t = WAF7E H2 FllolA Fsta = NDVet 2008; Kapczynski & King, 2005). =] S7| 72| 7, 8log,
LA A7k EAskaL e Aoz et 9l7] w2, ol’de] &2 HI FA7FE 7717 ddA e m dEa(eld
Al 291 Walo] g7 Aol S 74 NDVel tisto] &34 4 7, 2001; 1F S 5, 2006), 713 W4l WS FAT] g
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AL ANSE B ol w1 F8d Aol @ ek R AAISe] AREAET $FA, 1992), £ 8log, ©]e]
IE k) el] NDV ) RAFE BIOR @ e W PALE 10 S0 fle) Dark s
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Table 2. Protective effect in LaSota-vaccinated specific-pathogen-free chickens (3 weeks old) against NDV challenge
Challenge virus (genotype) Vaccination® Antibody titer” Virus shedding’ Protection
Yes (n=11) 4.3£1.9 64% (7/11) 100% (12/12)
KIW/49 (IIT)
No (n=5) - 100% (5/5) 0% (0/5)
Yes (n=12) 52414 83% (10/12) 100% (11/11)
Kr-005/00 (VIId)
No (n=5) - 100% (5/5) 0% (0/5)
Yes (n=10) 8.8+1.0 0% (0/10) 100% (10/10)
Kr-Q15/05 (VIId mutant)
No (n=5) - 100% (5/5) 0% (0/5)

*Vaccination (LaSota oil vaccine) was done 3 weeks before NDV challenge. Number in parenthesis represents the number of chickens used.

Antibody titer represents average HI titer+SD (log,) immediately before challenge. LaSota strain of NDV was used as HA antigen.

“Tracheal and cloacal swab samples were tested by virus isolation using chicken embryo inoculation method. These samples were collected

between 0 and 14 days post challenge.
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