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ABSTRACT Highly Pathogenic Avian Influenza (HPAI) is a very acute systemic disease in poultry, particularly in chickens
and turkeys caused by HPAI viruses. An outbreak of HPAI caused by subtype H5N1, was first reported in a broiler breeder
farm on December 10, 2003 in Korea, although there had been twenty one outbreaks of the disease reported in the world
before. Since mid-December 2003, eight Asian countries have confirmed outbreaks of HPAI due to the same subtype. The
outbreak has also resulted in at least twenty three fatal human cases in Vietnam and Thailand as of May 17, 2004 according
to the WHO. Regarding the first outbreak of recent Asian HPAL it has been suspected that some Asian countries with the
exception of Korea and Japan veiled the fact of HPAI outbreaks since the last half of 2003, even though it was first reported
in Korea. There have been total nineteen outbreaks of HPAI among chicken and duck farms in 10 provinces in Korea since
Dec. 2003 and approximately 5,280,000 birds were slaughtered from 392 farms for eradication of the disease and preemptive
culling. The origin of the HSNI1 HPAI virus introduced into the country are unknown and still under epidemiological
investigation. Current status of outbreaks and characteristics of HPAI will be reviewed and discussed on the basis of genetic,
virological, clinicopathological, and ecological aspect, as well as future measures for surveillance and prevention of the disease
in Korea.
(Key words : highly pathogenic avian influenza, outbreaks, mutation, pathogenicity, H5N1)
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A FUE R 7] gl o ZHEAEE el BAshks 2=

AA B9 AR GUEEA 7R 29 U 2 227EH =508E 28 & ) gle AN
A@Ate] g7t FEARn wEFEe] L2 %j AAZE 8ol ZpEF St dasict

7o) 92 A Ao EH & Fdwe o8l 1 7FE1 & F2HAvian Influenza, A Al Hlo]z] A (Al

g waA GAH 91PAdo] EolA A vk H2 Selvkel  viws, AIV) gl ojsied YeEhte 344 A eRA o,
9] A3 Holx 20003} 20021de] A, 200213 =9 AWz 5 7ha A sEizt 53] A8k veldth HeAd
A Zele), 200339 wEAY 7HaA ZFARHighly of whet A e AHIAT 1EdPe R FREH
Pathogenic Avian Influenza, HPAD) 5 <} 71&Adwo] o (Swayne and Halvorson, 2003), HPAI&= & 9] oMoz
2] A28 B3l A&F oz SR Y= 2 e A4l A FAFERAZIF A FGAEE(Office International
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des Epizooties, OIE)| M= YH T Holx AT A 2
F3ted #eElsta ik HPAIY| € Holu Ad =1
4ol 3871 F4E HoldA 100%el 77k A L 4
Zojr, OIEol|A A& A4 vloly| 29 7| 73
7% HPAI ulo|g A2 FA438ta QTHOIE, 2002). AIVE 8
Zols(subtype)e] wll-¢- B Wojrt gA Loy, Aa
A 0] opYxFol ThFe T/l ulolg vt EEH 3
SHAR o5 AlE HAEHAR T3 Sl glo] A
7] w&ol SALYAE SHAA Holx tius] 7 A8k
oF & WA olr}
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HPAI+ 18783 oj&te]otof| A Perroncitool] €3} xS 2.
2 Adlo] HuHglon, 18000 2 1900 2o 43
a7 Uata ok 19553 S0l o Qs AR
influenza virus Qo] ol=®, 1959 H5SN1E 2] HPAI
vlojgi Al Hgo 2 R HnHWAM Heygom Hld
x| HPAIZ 7185 2 F 9=, At 37, 59,
v, WA R, gy)2q", 3F, olgeel, A, vidds, |
71 B AA Zr=elA Z7] e ol 9] ulolg o) 93}
o] HPADZ} A8t 11, 2003 129 f-ejutetell -] H5NI
vlo]2j 2ol o3 HPAIZE HA3l7| A7HR] % 21719 HPAI
7} A= tHSwayne and Halvorson, 2003). 19901 a0} o]%
o5k 12700] BAYELA o] Sof wajo] Frlete FIL
UERH T ItiTable 1).

20033 12¢ 129 3E SAdA HSN19| ¢} HPAIZ}
2gste] OIE] ol& Budt o] F HEM, Y&, 83, A=
YlAlel 5 ol 4= 33 SX|dME Qolof o] e
EAo] B, & 87) oot J7ielA] of Bl w0l
U th(Table 2). 22 A 7|7 BARY v]g24
Ao a9, $2, g, ASvAol 59 F7iMe ¢
2|7} HPAL #AS B3] 719 Aol o]n| o] o] ¥4
a2 itia &e, A4z feluddE 2000do) S
2 FU 4 2SR HE] HSNIE HPAI w2l A8 4
AdAA Ba] BadledLu et al, 2003; Tumpey et al,
2002) LS AN AR l3, 3FAE 979 FF
HSN1Z §ALSH Hlolg)ar} Al&m o2 $8Kcirculation)s}
I Y& A3olgln Bng vl 91O 2 2 (Cauthen et al., 2000)
] 2R 0|5 Zrlo|A HPAIZF HA HARA A
o2 Aa=E 3 Sk 200439 HoJEo] v=Z3} sl A

Table 1. 21 documented HPAI outbreaks in the world by
November, 2003

No. Year Animals Subtype Countries
affected

1 1959 chicken H5N1  Scotland

2 1963 turkey H7N3 England

3 1966 turkey H5N9 Canada Ontario

4 1976 chicken H7N7 Australia Victoria

5 1979 chicken H7N7 Germany

6 1979 turkey H7N7 England

7 1983 chicken H5N2 USA Pennsylvania

8 1983 turkey H5N8 Ireland

9 1985 chicken H7N7 Australia Victoria

10 1991 turkey H5N1 England

11 1992 chicken H7N3 Australia Victoria

12 1994 chicken H7N3 Australia Queensland

13 1994 chicken H5N2 Mexico

14 1994 ‘chicken H7N3 Pakistan

15 1997 chicken HIN4 Australia NSW

16 1997 chicken H5N1 Hong Kong

17 1997 chicken H5N2  Ttaly

18 1999 turkey H7N1 Italy

19 2001 chicken H5N1 Hong Kong

20 2002 chicken, turkey H7N3 Chile

N
—_—

2003 chicken, turkey H7N7 Netherland, Belgium, Germany

E T}E subtypeol] 21§ HPAIZ} Az, Attt xe
20043 49 EA= AL 2T e dF eItk

Y ey B

FUelAME 1996d 471 % 3l HON2 EHFel I &
ozt ulolgxe] o3t AEAY EAEFAAHLow
Pathogenic Avian Influenza, LPAD7} -2 24 B 119 (Guo et
al., 2000; Mo et al,, 1997) ©|F LPAI= A=l A3
3HA FA sk Utk A Qo)) wekxe FAS] FA F&
o] 50%cl o]2& R= UATHHELER).
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Table 2. Recent outbreaks of HPAI in the world (December, 2003~ April, 2004)

121

Date Additional information
Vi
Area declared to subl:yuspe Animals affected Human case Last reported ‘ '
OIE New information
case
Korea 1712/03  H5N1 chicken, duck, virus isolation: magpie no 24/03/04
Viet Nam 8/01/04 H5N1 chicken, quail, duck, yes 20/03/04
muscovy duck (human case)
Japan 12/01/04  H5N1 chicken, crow no 05/03/04
(crow)
Taiwan 20/01/04  H5N2 chicken, duck, pheasant no 09/03/04
Thailand 23/01/04  H5N1 virus isolation: chicken, duck, yes 19/04/04 Outbreak found in
goose, quail, turkey, stork two provinces
Cambodia 24/01/04  HSN1 chicken, duck, goose, turkey, no 05/04/04 Outbreak found in
guinea fowl, wild bird two provinces
Hong Kong  26/01/04  HSNI1 peregrine, falcon no 28/01/04
(Falcon)
Lao, PDR 27/01/04  H5N1 chicken, duck, quail no 02/03/04
Pakistan 28/01/04 H7N3 layer no End of
HON2(LP) January
Indonesia 06/02/04  H5N1 chicken, duck, quail no 16/04/04 Three more provinces affected
China 06/02/04  H5N1 virus isolation: chicken, duck, no 20/02/04
goose, quail, pigeon, pheasant,
black swan
USA 11/02/04  HTN2*(LP) chicken no 11/02/04
(Delaware)
H2N2(LP) chicken no 03/02/04
(Pennsylvania)
23/02/04  HSN2 chicken no Late
February
(Texas)
H7N2(LP) chicken no 09/03/04
(Maryland)
Canada 19/02/04  HTN3(LP) yes 19/04/04 Total 31 commercial and
chicken (conjunc- (British 10 back yard farms infected
09/03/04  H7N3 tivitis) Columbia)
Netherlands H7(LP) chicken no 22/03/04
South Africa commercial poultry no 25/03/04

* LP : low pathogenic strain.

(13/05/2004, FAO)
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25 2gx19d4 2003 12€ 102 HSN1 3o
HPAIZ} 2 A3 o] F 2004 3€ 21Y A7|E ko)A
of FF TAZA 1070 Al - 2R Al - 2)eA F 1970]
TSRS FFE2 e B 107, 28] 971 TAESIch
Al -5 AtEke %ﬁ , 3712, 56, 39 6 A
1, 735 2, 2 10| At o] 5 B 5 2 HEA G A}
| Zteie 2% wE SR Ao BE 392%
7holl At 59 28%kpr} A EE AT Table 3).

IR QUEFAXHIO|IH A (Avian Influenza
Virus, AlV)Q| EZ

Table 3. Recent outbreaks of HPAI in Korea (December, 2003~ April, 2004)

AIVE Orthomyxoviridae ZH#}, Family), A8 Influenzavirus
£ 51, negative sense RNA vlojg] A8
H T 28l RNA volelzshe gel A2 te she)
RNA d(segmen)@ P4slo} 3tk o

2:(8, Genus) 0.2 &

54

Ee 878d4

(Hemagglutin, HA)$} Neuraminidase (NA) E#aY &

% M, NP, PB2, PB1 5 671¢] W55
FHch MY F2 HA f8xte} gldo] glom], HA &
LR —c@-r-ﬂ(Cleavage site)7} ©F 7] A (polybasic) o}m} At
ehid m e b

1o
4 B

e §

T =

pas

e

oo 4
3

0,

o]

Afeol el 2] WHH
1% B3 C¥

Az} vE &
dd%F Solgat Aol 7}
AR eI hE

ZdAHinternal gene)Z

No. Province (City) County (District)  Farm type  No. of birds affected

Date reported

Date confirmed Date slaughtered

1 Chungbuk Eumsung Broiler (PS)

2 Chungbuk Eumsung Duck (PS)

3 Chungbuk Eumsung Layer

4 Chungbuk Eumsung Duck (PS)

5 Chungbuk Eumsung Duck (PS)

6 Chungnam Cheonan Duck (GPS)

7 Kyongbuk Kyongju Layer

8 Chonnam Naju Duck

9 Chungnam Cheonan Duck (PS)

10 Chungbuk Jincheon Duck (PS)

11 Kyongbuk Kyongju Layer

12 Kyonggi Icheon Layer

13 Chungnam Cheonan Broiler

14 Ulsan Ulju Broiler,
Duck

15 Chungnam Cheonan Duck (PS)

16 Kyongnam Yangsan Layer

17 Chungnam Cheonan Layer

18 Chungnam Asan Duck (PS)

19 Kyonggi Yangju Layer

26,000
3,480
15,000
8,000
7,700
4,758
10,250
14,900
8,000
5,000
144,000
43,000
20,000

3,600
10

8,500
18,000
23,000
14,700
22,000

'03.12.10
'03.12.14
'03.12.16
'03.12.18
'03.12.18
'03.12.18*
'03.12.20
'03.12.20
'03.12.18*
'03.12.21*
'03.12.21
'03.12.23
'03.12.21
'03.12.23*

'04.1.2
'04.1.11
'04.1.25
'04.2.4
'04.3.20.

'03.12.12
'03.12.15
'03.12.17
'03.12.19
'03.12.19
'03.12.20
'03.12.21
'03.12.21
'03.12.21
'03.12.23
'03.12.24
'03.12.25
'03.12.26
'03.12.27

'04.1.4
'04.1.12
'04.1.26
'04.2.5
'04.3.21.

'03.12.13
'03.12.16
'03.12.17
'03.12.22
'03.12.22
'03.12.20
'03.12.23
'03.12.22
'03.12.22
'03.12.24
'03.12.27
'03.12.24
'03.12.27
'03.12.29

'04.1.4
'04.1.13
'04.1.28
'04.2.6
'04.3.22

* Cases were detected by active surveillance. PS: parent stock, GPS: grand parent stock.

FAAE
FAAEE E4HcE #
o] &]o] UtHCox et al., 2000; Swayne and Halvorson, 2003).
L 3A A B, C3E22E &
£ AtgolAl ZEE I, AF vlo]E
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2 AFE B 231 ', AWE, oY 28, €A, E, W3,
B/ T okt /4 HFeEo| <€ rkHorimoto and
Kawaoka, 2001). A% AIVY| = 135%F2] o}&(subtype)o] A&
gl oA vlojzla FH AW HAS] 32 54
2} HI¥¥] H15 183 NAS] 37 A4 weh NIFE
o2 FEH, mebd HE NGS 288 39 o] 88e
2 & 135%9] o}g o] &A)8}A] EtiSwayne and Halvorson,
2003).

&3] TR0 webd ZE2 5 JE AV oRdlE Y
¥ zpo] 7} Qi A& Bof, ZFE 13559 ol BT
7} ZhE F AT 2Fe] Fo wet AR 2 2E
AR A7) 2A vepdtt opizF F 53] 28w
=4 5o ENFE Aol 3 Avel ZAaEw 4%
2730l glol= T ulolH 2E A2 wiETrHAlexan-
der, 2000; Horimoto and Kawaoka, 2001; Stallknecht and
Shame, 1988; Webster, 2002). ZL2j1} H9 o}3-& 2} A9
ol ElgEe €& @8 Zeg Hamso| glrkStalk-
necht, 1998).

e 2F7] AudEe AE 8 $E844 e
scialic acidol] ¢1A] 7+ Q1 Z 2oz} vlo] 2] A9} ATV tH3F
F4A 25 FXT Qo S AAe T FA
A A FAA AN A A (genetic reassortment)e] LoLtA| k=
“mixing vessel"?] G &L & 5 e AR L&A rkito
o al., 1998; Scholtissek et al.,, 1993; Shortridge et al., 2000).
HRole F2 HI 2 H37F 2 ZFEAT e He
2 H9E S At Exs 3 919(Guo et al, 2000) AIV
7t ARG S dodle FHAE 5T 4+ e "mixing
vessel' 24 2188 227} glom ulolg|xe] Wolg T
ate QA 2 = Stk 39, $U3 ol wejH A
e 1 vlole 2] FHz; v Wl S5 ol
2 HA3 5 2 540 A U  J2B= of¥o] FY
stn sl E4E BYAIe Re &4 &t

2. Alvel o}

Alve] 718 & £ F¢ shvbe 8712] RNA 232 st
2 BAFF A GA Wol7t dojdthe Holth A2 gE
F olg o] AIV/ZL Bl BARE HAE A5 AR
2] BA TGN vlelgx R} e A WAl &
oL} 8914 tlo](antigenic shify7} Yol & glom, 1
2ol 3FhA A2 o](antigenic drift), 7 o|(point mutation) =
o oslod e AT R Wo|7t dojdt). A SWelE 3
#Hol7} A717t FA = o] Yehte 234Yd +% T Swayne

and Halvorson, 2003). 33t 23 A7 S7e] thfal(pan-
demic)e 2% tdolo] ol An M D ok ThE 2

At ujdo] M2 e 25659 AIVZE 23 E ¢ 1o, oA
< agkE AdA )] AV fRA 2 5 TS
UeEh= Ao)g} & 4= ¢ vHHorimoto and Kawaoka, 2001;
Webster, 2002; Webster et al., 1992). 12{v} ®o]7} doiyr]
2% wjolezo] B4 BAH S A 7 e
o] utzx| g 1 wlolEae BAVL £/ Rolw,
fAAE HeteE ol P4 waAdE olRd
W37} gl dolx Bt ol# FRe Wole fElv A
AA T FE S By oulrt gle Wolz Azdrt &
AAloll= o] gt Mol 7} B3] dojuim vk & 4 Uk

3. Had

AP A 9] kYT, 53] AFey et 2
2 EAFolE O3 TR ASFAA Hlol# 27t 2E
o] JJEd ol& oMEFY 28], ARl il 435
Aol JeRYA] gon, o] AIVE HelM = ¥4 & Bo)x
%= A7) diREelth A7 7HERelA HPAIZ Lo
71e AIVE 2% HS LE H7 g &3 Aot
(Swayne and Halvorson, 2003), H5S\} H78 <] AIVE R A<
EAshe AL -8 vEdd e AHLY vtelg e
A& JElATKSenne et al,, 1996; Shoriridge 1982). 18]}
B2 AT W2E opYZRN JIERE FLHEL(n-
terspecies transmission)o| Lojv} 2% HF=2 vl A4
EA T oY 27| nlolg vt ey A9 5& AA Hol
U Anze 71ERE ARHAS ALde 1 H39A
(adaptation)o] A FAAIe] FAF Wolrst oju}h HS & HT
AlV 3 98+ aH A A4S 53k A2 ¢BA 3l
thAlexander, 2000; Capua and Marangon, 2000; Ito et al., 2001).

199413 Wil A] o] HSN2 (Horimoto et al., 1995), 1999 o|
gEjole] HNI 2 2|2 Fjuittell M 2Asta e HIN2o]
93 HPALE Bolu AR zoA LPAL ZF o2 AIFHAL
U 71250l X&FHo s AgasEds aEddes A
old Aoz iy v} glrh(Alexander, 2003). w2hx H5 &=
= H73 9] AIVZE FujolA #e]8 2 -$oll= AEddolzt
gx] 2k HPAI ulol 2] o) F3ole] 1=9] of &3} WA
7} HgEojoptt & Holth

o0 4 ¢

I 22lFe REX MY B 2
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Al vlo]gl A% Sguele} 28 HSN1F 0]l ot Fujd)
1 <A 2 A7 e v, g HEY, B3
e ZRolA QA Ze] o] dojyton, fx1x NE &
A BIAME HEY, g, gtex F Fgot %71l H5NI
upolgi 2ol o] AL T FRo Aoz WAL HE
g BelFe dRIEFAAbelei 2 A9l Amantadine ¥}
Rimantadineoll o3t A& FAAE 72 e v, =
W #8] H5N1 Hlo]gj2o] frzlelE o] F Al g A
P AT gl 5 A2 e HNI Re2 By E 9]
THCDC letter, =) 9HE).

T #e] HPAI vlo]2] 2 HA /4 4 23, 39
4 B 71F°] He HA 9l BA5-99) ofn|t vy

o] 25 RKKR/GLFG #FHj2A 9] 54& 74
< A22 vyt oh& vheke] H5NL slol2{ 29} HA
AAte] AEA(homology) S Hlmst A3, 1991d JZFEF
Z H5N159}F 90.9%, 19973} 20013 &= E-2]3:9l H5NI]
FHE 96.1~96.5%= 354 0] & Ho|AA T FH ol &
A3 dol 2 F2o] HSNI £l e} Z YA vlws) 2o}
oft 7 FeFte] FEd AELE & F e Ao
o} ) BEFe NARAAE 29 = BeFEH &
AFSHAl NA ©1d £7)5-9)(stalk region) ofn|i=ite] 207)
Ad(deletion)=l o] Sl EA o] 9llom, ojA-& I £
F7F = FY9E7] Aol oln] HellA A Z17kEet 7
dge ey 28I A9 (adaptation)E AR S-S |
4* 9THGuan et al,, 2002). NA F-82} FEA HlAAM = Z
Wi F= 199792 20019 S5 §F2]5Q H5N1S9} 911
~97.1%=2 FEA0] FL HWoldth a3y} A REIF
<} full gene sequencing A& H| w3l EEE ), 99% o]
o] A=AS B o] H5NI Hlola] Ao} & o] H5NI
o] ALl FUZ Ao] WAHTHOER). 3 Fe]F ol
t HA 2 NARARZF B5F 99% o] 9] AEA4S B v
= A 202 AT ofFe AW Ay 7y Fe]
ol dojur] 2 A2 stz JriwL ).

S

p=%
L
T
—

S

e

AIVOil Chst =Fe
#

=1 Hio|q A
EH

1z g

1. OfM=R
A, B3] oMz FolE 13559 A AV} o 27
& 5 dom, AlVe 27 7§73 JAHE 3 3

AAZA o] dojd 19973 E-F, 20043 e =7} vl Ede]

3

A

7] diiZol GEUE A T3S fRIsA 4%
21517} gle A del(evolutionary stasisyE F-43 231 31
o} op R Rl AIVE A 60037 AA A o2 B33 A 3le)
B3E VEIA] a1 e Ao g B g0t Webster, 2002).

FYe FAAHR 47FS oMREFIL e Ao
o] Q3 I F 86%3%] 358F0] o] 14% AT
o] BAIR &elx JUTHEAHF, 2003). okEA 9] ThFA,
AlV 8389 ek 585 nds) B2, e An
22 AZFAAL vholg]29] Wol7h B3] dojutm o
3 Bolof & Aolt}. e} o|n] o|f gt AE7} Fuhd o]
el A7I1HET AlgEol & el A ds &g
22 71 oulgle Hole A dojdt deljolx ojAlE
A9 gadeo] =g ok B 5= glok wEka], AAA
EiAo A AIVE] W02 Q1F MEE o] =g 714
2 Yty Holof @t}

e olEit #EAHE AIQAHAY $E e
EE IFF7E R e dfdez AEFgo ey, Rl
H = AV shte Zoz A ALdE JAEX
MEL FHO R Holg 7hsd & WEstar vt mebA of
AZFe 4T AEFAA vlelg 27 Aalsta gle Ad
g AR ZA] g3t Hole] NS AFdla U, 53
7, TF AN |, W3, 28 e AY 59 7t
=79 AIVe} o 2Fo] AIVZE Hald {3} AHAd o]
T3] dojum Qvke B2 d7AadE Bauyo it
(Guan et al., 2002; Hoffmann et al., 2000; Sims et al., 2003;
Webster, 2002; Zhou et al., 1999).

HH, Solu TF, BdololA B 5 e dollE 7t
FH Ev 279 A (ive bird market)2 AIVZE]
AAAA G oA wlS- EF Aotk Semne et al.
(1997)2 o] A1 &S 71el#A AIV A 8] 9l A "missing
link"e] d&& 39, 4F AV} 27/7F EAlH dA &
Ashe B AV ¥lol& QP oz Fdsles i
¢l Aol 2 £ S-S A3sla, Guan et al(2002)
19978 Z-F H5NI HlojdiA fFAAE A 2nfjAAS §
S}o] H5N1, H6N1 = HON2 ujo]ajAzke] Sz} AjH o)
ot Yehd NE2E HelgdS BEudch

Alexander(2000)%= b ZFol] thet AIV H2] AL A3,
i 10%2] oPIZF/7} vlolg] 28 BA{stn JleH, &
3] 28 2 AT EAFE 15%2EA © B blolgia
&5 Jepigitte Bugt vt Qo) oRIZRFIL 7
& F&g 73 E et o2 F £Xtn e AV
= AR &5 339 H3A {9, N2 AgAR 1Y
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ke A9 fARE 24o) HEE 7t & 5 gle
NMZE o7t dojd 4= Utk dubg o2 o2 FoA &
ol AW xZ A AgEe A¥e 33 =81 Jequ
AR, A W] ol ZEEo] 4 @A Holrt dold
o goz 7+dE 797} BrHAlexander, 2000). ZA}F-7}
obd thEE-e] Ayt Bl A-folls AV thgt Zrido]
g Fe Aoz 4y 3, wEb B4 AEL
2 Asle] YPAE dAFHAY Adjder v
2 oA 9JrHAlexander et al, 2000; Capua and Marangon,
2000; Staltknecht, 1998; Stallknecht and Shame, 1988). 181}
T EA A T ST SR FFNAM TEHAD 7t
Z]olA] H5N1 wleol2ixr} BelE A, WA 4823 71
e o¢ BFde] 231 HAEE & AR Jeiva
ATH (FIER). dEANME TAFH QTN S 7oA
o 4] H5N1 vlo]j#{ 7t £2|® Ho & HoKFAO, 2004) &
A F 7R AR e AV o) mlg- 12 Ao R
H]dc

O:

SURNE

=
o

2. 712&®

o xR} 28], ANF T2 FEHAARE o}l F-1 Figo]
#lol Avrke Z-97F 72l ¢ Holt A2 HPAL
o A=A 70~80% o]F EAMY FEE FpAdo] =T
o] Z2](Liu et al, 2003; Guan et al, 2002), B}Z(Alexander,
2000) o= ALV F57 utel Fdo] tekstA veld
Ao, 53 28, A, W T ok AIVY ®Ho|L}
AVl oAZFERE 71ERE AdH ey $83 98
e o= gEiA th

a2} HPAL 24 A 9] 5% of Z(active surveillance) 2
), AT Foe sl it 33t EAHAPNA 13} ©
22 AA ] 2 1) 57 FEoE B E AAEEAU
3, 37 ArelE 7t JeER] sttt A &80
2o i3t A Ae 21 AN e 58 £ =257 FolA
Z 459 371, 10,1597 AR oY Fd7 AEHA &
o} H5NI nlo|g| 27}t 5] 7ha-ol] 3398k BitE 9=
ZAFHA FATHEER). 9, HSN1 T FF5 Age
2ol AEx o ZAXNAL ), 7ML A LFF Qo= d
OE 9F3de] gley oln A 271 Hle|H~E
A2 W& 1579 ARE A AP o=2N 2
A AEAge] dE AeE 1€ vl JokuEH).

AlvVel E57| A HHE=

llA HPALS] ZH27)% 36lA 253 o] i(Swayne
and Halvorson, 2003), OIE (2002)cj A= Aol A2 A
FAEJNE 332 B3 ok AT Vv HE: JIAE =,
At e Sl vt FElde 4Ed Aolvt A&
T glon, NMAEE BHkS div FAIZA FY oE
e FEVE 7RG, Alvel ZEE ok 2329 £ g
de o} 10" ER 05z vlolg| 27t 2FHe] o)
AL AR YA 9] g AN F Qe 2FES
Hlolgi 2gta B 5 It Webster, 2002). G E H%x ol
FARIEE ol B0l og AHE3 APt
Abgol A A7 B9, 7Pk Adle 298 A oF
ABzF itz Aokd $ Uk ArR obF 2T A
gldMe LEE By ALR, 7IRAY] HE Fd| 2]}
AdE % 3tk vz AT syl v o 2
FEAY o]FoE FREHC 3 FVHLE 7ttt
(Swayne and Halvorson, 2003).

A2} Ak EE TRt} Aske WAl oJtel Yojd
F Aok T8 5, TEot 5 AEFTIA AdE BF
1y 283, AY 55 A9 S AXNA K1 EHEL
273 B9 2o Y £ AEA4E wi¥ SURith
QHFIAA FIHRE YTt A3 B =4S o
stod ALY A3, 20043 19 FEe Ut hgAtEY] &
] Fol wkgdo] 1810y AdkE AMdS B Al 9%
49 4EAE 3 F gl adlolth

JI2ROIM LIRS QlERRIxfl0[2{A0]
B4 W

AFAFE ALRAIFI o] EBA Hol A& E07t
A3 HAr 7L S71EHAl Hed o] o HAPE AlREE
Ago] Felo] FZHD HAL AFRE 50%2] HAREo] W
B |7kA & th 59 ol4do] £28HUT. F7] A B
Zo|u} tlelo] A WF(cyanosis)o] YeEL}7| = 32, I F
Howelling)?h EF7) Z40] ST S0, 2w
swale] A% AA} Bo} 23h7] SAE Vet AT e
racute) 0.2 5.8 71 o] sjol i A o] Gl ASE 3l
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o] olA| 7R ] AFHE e} FA}EH T Swayne and Halvor-
son, 2003). AAEA A A& A& A 8l7F UEhr] Aol HAL7}
F7Vete 2457 Bt Al Fe.219 4, ALEAA
Fo] FH3 FUA T2 FAL glo] AEAST dFY
A% ASIL 7 ol WA HEHE Ao e
H8e89 Afr ARgHAT] AR Aasta oAl
Holo} @ ol

L FRIAZ0l Chet Hst=Ar Hat

HPAIZ} o] #Ud8 A2 o1 HE3] whaAiA] &
g} 28y Ftell A& ofn] 3% FE] HPAL Hloj2] 27}
AL 2dso] AN, H=, A=Al F Fdot
7R dgHoz FET A @k ¥ vt
HPAI B 31 3}7] Ho o|n] o] o] TAHTH= H
FAAQ ARE mH3H, FTUE S0l Al & A
4 7Fs 8% 583 8%lo]l E 4 itk

T ojze] HAd s, A e ofY [l 9Tt
9l JsAol AEFAo g AZlElm 9thAlexander, 2000;
Capua and Morangon, 2000; Guan et al., 2002; Horimot and
Kawaoka, 2001; Webster, 2002). o]of] wiz}, HX|Fol 2olFt
HPAL =] #9) 75 A7) $138led HPALS| S A)
olF M IFU 7 T A =Rl MAde EAY
2 o 546002 $A%] AIVE B9 23, HI, 13,
H4, H7, H9, H10 % t}ok3l LPAI vlolz| A7} BelE o
H53 9] nlolajays Fel=X] @girh =3 oREA] 294,
A 24557, B5E] T, HIE7] 1757, 71EL B¢ F & 371
Fo) o2 F/ EE INE YA Hlol2 2 EHA 2
HAAAE AAEEE A H5E 9] ulojgixn} &
Ae AZHA GUTHELERE). 22} of ARTe g oy
250l 93 AE 7Fe 8 E A E & fivh ks, of
A ZFol Uizt Al oM E dA Al AR 3
Ao 43 g F shsAdol v v, E 5457l
HPAIZ 371 533 oIZFe] BA ARA Ee AAA

E A O] BHE 243 A F 9
@e] wt7] wjFolrh

elolA FHR o] ee A FulFolv Ve o4
B4 9% #Y 7T Tl Fojof ¥ Zeolth 2001
dxd 534 9 23K 2 R AdAdM Y
A1 H5N12 #&]3ld(Lu et al., 2003; Tumpey et al., 2002) &
g2t ZXE 3 d7t Bojds 299 /eSS0 2 RE
FUE AFdE 882 =T Holol & Aol

gE2

fr
flo

U WA xx|e} etezo] MY

HPAL 24 3¢ 9 27wl g g =) welzA]o) o
AEA 2ERT AW 22 B AFEY

a4 s o of

=
o] F-EAl, HTUFEZ U JAFAA &5, 2L
F=37] 93 100% BAAIE, I8 AL S A
Rolx FHAT AF Folen, ALWHFTL A

$ElveEtel dE2T= g8 59 =Alel T Fdet
7 2FHddd dujsid ZEEde] AT o]
FEATe R vhdo] TYSAY AAE B T <At
oL} v &2l ESHA o] & AF3] ol AP
stod HAHFE A AstA HASh BAHEFG G2
HPAIZ} 9= 8 S48 JeEhA] = v, A9z &
o] ulo]YPAE viEslnE AGYY IdTE JITHEL,
2000; Halvorson, 2002). wHe}bx], B2 F Z7tol| A& Q1A 8}
2} Fdl= el A HPAL blo|2l A7} A|&H 02 FAN
A 88 Frt HA oA 1994'd0) HPALZ} A
RS w WA ALREE L 19973 o] F 7] waie] 1
Sl = A7 WAL FFST e ol e FAY B4
oA HPAI sfelgart A|&H o2 Felws 317] wFolth
(Alexander, 2003).

HPAI ulojgi27} Al&R o2 Exjste F717} Felvtet
o} A& U, 2F veiel 914, B4 mRV ASHE
g, HPAI ulo]gixrt Zuel] AFdd Aol &3,
T olE I7HE FEiske AR 9 A ¥R 4
Esln ok wabd S Eeste AAF vlolgx 7
d 2 EXAE Foll #3 A4F A AFE 7MY A
oA FE3] FRIstAoF & Aolw, ¥ FdtE HPAIE
271 AN F e F7HE o F A" o & 3 &
HAiofzte] F2AAZL ZFatElojopet & Aot} AAZE
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