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b. A7 %

- OECD EA R a0 oJstd 7Md= 71F 4 7H(&, #A, &, P9 20103 AR-Snf
Ay 49 FH I, 201612 59 FE ZAE O] AF T oF 1.7%2] AAA7E o
A 7Y = HASstL A+

- 20179 AAZFE Aol R A(FAORNA = &Y T2 /g =71kE A4t
I =7E AGAske] ik gu] 9 ootzegtHi Ay o @ Aol AaEALL, o]
g A 7t AA ZeAY 2AY THEEEAR A FoA4s 94T
vl 2, A ofZE 7t A Ey v+ =r(diesase absent)o]E FT=L 20193 &
A Adar(diesase present)e] FHof ARSFQd =AY 40~5 AF
(Rabobank, 2019; Zo]¥, 2019) A2 7I5AHWOE IgE AZ3 A3 - A
2 &4 g dFAtE o] Hoiw Y =4l

- ZFEHAle 173 v g 659 g SRl dAdo] A%, 2239 = 869 &
2 AP T 59%2] AAAM7FMarkets and Markets, 2019)4 ¢ =5 %1S =3l o] 9
S AE7|HANME 75 A] A Al AZXE 6% Y2 B

ahglg, @ FAR PSS B w oy wE A BHL e SN

O

3) GLOBAL ANIMAL DISEASE INTELLIGENCE REPORT

4) "Veterinary Vaccines Market Type (Porcine, Poultry, Companion Animal, Aquaculture), Disease (Porcine Parvovirus,
Swine Pneumonia, Avian Influenza, Rabies, Clostridial Diseases), Technology (Inactivated, Toxoid, Recombinant) -
Global Forecast to 2022"
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WA HE s A5z gyl HY9 255 dM s
et HEE Atse| 2L :

M HE B WA WS s, AR 2R WY wgo] T4 ¥
Stk 7 EFel BE WY FE Held s §F AAGS NAR BAA 9 xo|
oja) Qe Wit 42 Sof ARHU TEA U HAY $F, $Hd) JFL B
o E@, AG5EER vlolg s §F AR 2R F3 Uolg g &3 29l
o3 FFe we F dor, JPPHSIE IS ¥ & Yok Spackman and

Jackwood, 2019)

H & Ad4d AT A= BAlo] nlolg| 2 f&& AA tAY AEsH] & 52
2 ZAaAZ 4 v sthels, Wale] BT FFoA HlojE s {FES SX3] T

=2

o} (Swayne, 2006; Kapczynski and Swayne, 2009; Bruschke et al., 2009). =
A AE ATS ZUEY A Lok, WA 4 ATl AV 2 A9 9 4

22 dAA|gozH AV 79 A (Silent infection)7} §-x2 ¢ dAdo] Tt
HYA JAEFAA vlo]H 2 Al Tol A AEEE WA AESFAA vlo]g 9]

ol 9 & ool 3t FJur|AS =S - AE} (Peyre et al., 2009, Watanabe

et al., 2012, Leung et al., 2013). Clade 2.3.2 H}o]&] 2= A] clade 2.3.2.1c H}°]H =2

Hsldo el FHE Aol = violg 2~ FAAF Y WolE ofr|E ¥ oy} nHio

H2o S FFE vE F o, =3 XHFF 22 UE 5o U 4

A HslE FES T AT S 1A JAEFAA vlolg 2~ WAl Az F v EE 9
2}

® oolueh 12 A vho|e 2o WoPAA Zo] %

D WA HE "9 FEE (vaccination coverage and efficacy)®] £84

WAl 2o g3E dAoA EYHFHSIY, BAHE 9 #Ae ol a3
S 39l 3 oF 3t} (Bruschke et al., 2009). WAl AHZEo] 93 WA 3 E (vaccination

coverage)> WAl HE Aol AvAdy UHI AHo| ).

O a4 Mde o, W HFe o "W F5E0] o= A=AVt whepA A
AHoz EA ko] 7}ZFF o] HPAIZF ZdEY<
a7 AAEH7] WEolth obfE M4l HEFES I st E 1 A9 = 53 FJo

s

=
2
o
kol
A
o
=
g
2
=
o,
N
0,



o] MY FFo] wrpd WAl od Al o 7|hE 4 glth (Marangon et
al., 2008)

2) BN HF By 58 4A

O AT HF HY F55L 60%-90%7F Holok grhar o Agolx Zleo] HIY
Bayesian methodell &3k Al &dold A3 H4 80%8 A WY I5E

O oRHEE HY g5Fo] Yolx WAl HFo] A ol &siH, 7/IE &7F &9
2 36%8 ZhaTte] WMAE HETIHA, FAEE dHFE = dAAE 50%~60%
=39t (Bouma, 2008; Bouma et al., 2009).

O Hze) Walg M P #4024 As) 2dow FUHow RANY WAFE A
3 9FE AHH 3Tk HNL HPAL vhole) 27} ofslol A & AAH o= BUg

o] £@3I 9] WEo| IWF EFAWelY sbsAo] oy, ARHOE FUA

A =

SES W 5 fle AEE WHol7t AHHIL §lof 7]
3

o g EFo] ol A At} (Swayne, 2012).

%EH, 2018).
H FAET RASe) TEE 9B 2F A7t
Wz

O @A ded vi2s @4 99 Adzs A4 971 B3 AlVE e
HA §Y3 Zoltd (Koch et al., 2009; Bouma et al., 2007). & FFAA g
A T2 f1%, 4 Vs FA85] HsiAe A4 AL 5 2 &

5
W gt WAl 47k

el A= 5o teilA Ay A77t Basith =
g, ST 517] 4 ZEA O A&l tid A3 A7 ettt (WA tiH] YA
NERENCED
- Al g @)
e K

2 97wk o

- Al olF dd AEie] H7HRAl A7 v EH = A7)l w
5 5

- Z+<d(Silent infection) ©] 3, WAl &7}



£ glom, FdHor FHAI HUFE AL TsAE 2

7FA g8l ti B8R Tlel =8 #Qlshr]dds AR Ajle] "

WAE A e JHAL A FE Arbe SA, A, FAd wet g F Je
A7 A¥ = To] vE Ao I8E

- F& 97127 (128 HI titen®E WMAlo] Hloj#2 fES SrFoE =Y 4 9lon
(Swayne et al., 2006), 2™* 16 Fx=o] W& HI titer= YA AF2HEH HESHE &
% 3 & 9o} (Tian et al., 2005; Sasaki et al.,, 2009; Ellis et al., 2004; philippa et
al., 2007).

¢
il
&

AN, 97t 242 T 449 2 9AS 729 FAH

WMAIHE AT = AL A dstodes &Y =+ vlolg] s By 95te] ofe]

e ARt of s, Ao AR L@ AS UdoE HAASE AL d4

2o g Brlssitt

- 989} e Waterfowl o419 A= AIVERE B3 4 g&x BRYsTH
(Wanaratnan et al., 2011). 3}A|9h, dX AFoA s Fe 34 7S H{3 o

Z]
7F AlVel e Ed X E, 9 T4 2 Held s fEEREH 2T d 5 A
3 ¥yt (Kim et al, 2008; Pfeiffer et al., 2010)

o>'l

- =3 ogo A% WAL 3t dAEE, 9t ¥ 5 WYIEES FAFE= A
S H= ¢t} (Webster et al.,, 2006; Middleton et al., 2007).

Ba okelFdl ha FU4L AUT AL Ad DIVA WAe Fulgch
AL A7 Ao Aol Hrk. ool wel, NFHAL T AL, FAE

AF FEE A} AAE B BoE AL ARl Aok

& e oy



- AgAow, NFWMAL F A9, DIVAS SAR, o wWale] Az, MFe}
oblFE tE TR YT S Tel & W, ZAAE AP g
Ro] TgHolth

6) WA HE T 2ol B

Table 2

Factors affecting vaccine efficacy.
Factor MNodes
Maternal antibodics Interfere with vaccine

Prior exposure to a vector Jgent
(for vectored vaccines )

Prior infection with
IMMunOTUppreisne agenis

Antigenic malch between the
vaccine and Geld virs

Antigen load and
immunogenicity of the vacoine

General health and condition of
the animial (g nutritional,
R et |

Fathotype of Neld virus

Vaccine coverage (Le. percent of
population vaccinated )

Species of bind

Duration of mamunity

MNumbsef of doses

Quality of administration

Speed of immunity development

After VaCCINATLGN

Immunity to the vector inhibits replication,
diminishing response to the vaccine

The imimiene system of the animal does not
moiint 4 sulficient neponse

Antibodies are not sufficiently matched to
field virui for full protection

A sufficient immune esponse is not
induced

The immune system of the animal does not
meuit & sullicient reuponse

Insctivated vacoines protect better agalna
high pathogenity sian influenza virus

[ HPAIY ] than low parthogenicity Jvian
influened vires [ LWV

Enough animals mast be protected to halt
transmission

Vaccine should be formulated for the target
spechies for ot imal res ponse

Exposure after immunity wanes could lead
o infection and diede yie

Booater doses can improse umimuruily over
frrmee

A full dose is optimal and requines proper
equipment and training

Exposure before immunity develops could
lead o infection and disease

(Spackman and Pantin-Jackwood , 2014)

Caliss

urveillence)

Ao ZHSurveillance)e} =Y E & (Monitoring) 80 A&l 3}
A733d Eoke] 80124 BYHHS o &(Surveillance)oll vl #ra 1tasty, 7]
2 #A#ZE gu)gtt. o Fe A&ZHoja ZE W3 @ BFo|H(active, passive,
sentinel- surveillance)s 2] WHEo] Ath o] HuAdAx= F &oj7F & Qu|=
TE&ENoH, dAA o F3 §olE HEst AP onZ QA FHo] 7}

(https://www.researchgate.net/post/What_is_the_difference_between_monitoring_and_s




o “
D &2 34 - 3A 4F Ay
7h 22 §8&248, T
W) AFAlL T, A, EF8t oA F, F3F 37 44 Al AZGHAISFED
) A FE&FA, AETA, S FI7F dA AL AZEE)
t}) 37 & % =49
2) ¥ A AA AR
O #d=3 B A RS 5%, 4%, 94 Ak w2t 2242 5 ok
70 &5 BN, A E QS AL R 1 A, Wl HF o] %, Vaccine to
Live, Vaccine to Kill
W =5 WA, A, T8, IAF T
o}) Z 2k protective Vaccine, Suppressive Vaccine, Targetted Vaccine
3 I AA
7h 3 AAE 2 AEHS VB O R S, BA AU 74 JAS T/ 9 Sl
S 7]E o & 3t}

W AlEL 5704

oh

2})

A B8

A5 2 AAE Real-time RT-PCR 3

<
T
=

£ 4ES

Sl met e2se] MElE ¥1al gshe A =9 Al
9l th(Personal communication w/ L Sims)

3l

A

Ak $Hok(Swayne and

Kapczynski, 2008)

Table 2. Relative Sensitivity and Specificity of Assays to Detect AIV'

detection tests

Assay Relative sensitivity | Relative specificity |  Time Needed to Run Assay
Virus isolation Very high Moderate 1-2 weeks
RRT-PCR Very high Very high 3 hours
Commercial antigen Low High 15 minutes

1. Based on an AIV review by E. Spackman, D.L. Suarez and D.A. Senne [441]




4) IFA AA

O FAA N = BdHoz TS AAN-SHI tesH)S AAEE, oFf7hy ofFof tst
o g5l E= AGP ZAAE W33

O ok zFo dd FAHA7E T e = ELISA HALS A A3t
7h @A AAkel A

D 8 A Wi WA HES s %o AT whola 2z ol 9ee UF
shul mgo] Hi WHolth 79 3 MAFFe I W3 BN L BAY 5
Atk AT $9 A AL APAD WS 0l) A ARF 7] Al

(2) AIV antigenic drift= Hi teste] 7 =o] F&&& v]& 4 9l om (Spackman et al.,
2008), A717te] WAl 23 8A] &=} oy 4 t}.(Escorcia et al.,
2010)

) A HAbe A
(D AlVell =¥ 7127/ = HA, NA, NSP, Nucleoprotein, matrix protein % Polymerase
of 3t FAZ AT 2 G 3 titers F7F 2D A £571 ohaksioh
A HAA= F2 AGID, Nucleoproteins specific ELISA 7} AF-&¥ .
(2) AGID A= e 5 54 o] =/E IHEHE F lon, g3 AAxg= AF
S oy, 28 FoME AHT = glut (Spackman et al., 2008; OIE code,
2015; OIE manual, 2015)

(3) HA 2 NA based A 32& A= 16 HA®} 9 NAo) tis)] Z+7z; Specific kAl s H
o} HA 2 NA based &3 st# 7 Al= AIVE] Suveillance 2 Subtype #<lo] 7153}
t} (packman et al., 2008; OIE code, 2015)

Table 3. Relative Sensitivity and Specificity of Assays to Detect Antibodies to AIV?

Relative Relative
Assay sensitivity specificity Time Needed for Assay
Hemagglutination High Moderate to High 2 hours
inhibition
Meuraminidase Moderate Moderate to high -7 hours?
inhibition
AGID Moderate High 2 days
Commercial ELISAS Moderate Moderate 2-3 hours




5) A AAF 24 =(OIE-Terrestrial Animal Health Code / 2019)

L

Vaconated populabons (DVA)




6) &Y AA 24 =(OIE-Terrestrial Animal Health Code / 2019)
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th RUEH F7]9F 44 Alg A5 F9 A A}
D 33 AAEA) AE8 N
7h 718 AEE

- ZAA 10vtEl(FA AHEEo] 30%0)4Y uwl, 17he] AZoA FAY
(Maragon et al., 2000)

- A JRA 20mE (A Aol 10%0ldd W, s8ATE Eokde FE 95%)

(Maragon et al., 2000)

W} =53 A= 7l (USDA, 2016)

A

1) e FF 54
- FF ol% 3% A, 80914 1005 @A A A
- 3 0% ¥, 2% % 30 viel WA AF @3 A

- F3 0% 05 % 20 viel 2AA @A AA

- =38k 3 F A, 30 AIA 1057, HAA 2057) A AAF (USDA, 2016)
Q) A, ArEA %
- &% =719 wel, 30~1004 A A
- 20~30 wiz] WA A EF HA
- 10~20 mhe] ZAIA 278 AA
4) 95%
- &% A7 W, AIA 25mke] o) Al AL
2) HAHA Bl 2H(34) AE™ 7l (USDA, 2016)
7hH SFE AED AN
(D A T &4
- T3 °olF 3F A, 8004 100 < A GAE =7)
- TF ol &, 25 F 20 viE] NAAT e AA G4 ED)

- 5 ol %, 25 H 10 e AAA e AAGHY E9)

- Z3 3 F A, 30 FAA 107, HAA 2097) F AA Y E7)



-3 F A, g HARA Y APl SRk, WA & A

L

- %7 2700w, 30~1005 FA AA GAA E)

o

- & 2700l wel, AAA 25mkE] o) & AA GAE =R
) AMEP F71

78GR A el B84

(1) YREAQA Ao A, WAl HF o] F 45 HA o F (Maragon et al.,, 2000)

Hir

(2) Al o] 3] =AY QAT F-AAM T FA Ae, Hdl 219 34 (OIE,
2019)

Q) A= B TH o] %, 45%0] AWe FF 459 A4 o F (Mt HiA, 2018)

) WA HFI AT olsAl AV freedl A= &<lstr] 3k =71 A A (O, 2019)

(D AHA g4k

oo
-
i)
o
N
o
1>

3% A A, EF ol F 2% ¥ F7 A

<

- AR A5 AT 60~-80%7F TEIF AVHE HAnW a3 o=w Hio|g 29
=3 o

sl e

47}, eHyA



41 0]

95% AE=o] Aol

=, o=

3

2 37

RE& 202

Y
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2018 3¢ @A) HPAI= H5NI, H5N2, H5N6, H5NS 5 Thekdt £7/9] upole] 2o ¢

A A
skl @Astal lar, HPAI 95 24 U= (=, A=A} ofE, HEWDS &
ihcy

A olF MAHES AAD o)) AF HFH WAHFL A Folth

7 T A8

- AR Yo R HPAIE WEd F7be EFo] fUsith FTL EATIRA B
A2 Ado] Mwd golstgy, AT AAE v PAgozy U oA
stith. et Fasy] £ AR Bud

- 32 19909t ©]F, Asian lineage H5N1 wvlolgl =7} AL el =5tk 20024
FE 20039 7kA 1 AGolthg AEARJ] MAHFo] AFHIJL 2o et =
2 Y AWy RUHY Z2330] P (Ellis et al, 2006). AF-&-%
H5N2 #1412 American lineage virus (A/chicken/Mexico/232-CPA/94) o]t}

- BEUHE zZ2Ifoe IAA &3 @AHTH HAbsel 2FH AT 2002 12
2 oA Z oA HONlo| & Hol wet, 35 AR= AdAGe AWz Wil A
T AHNA, 534y w&S F7F WA HFT & wE HFZHoE fgssin
(Capua, 2007; Ellis et al, 2006).

- A EFe] AT Ade] MW, MARPE A At UF gash 4y 240



g, Ar|Hoz & u AXE Z/|ZEAA v]go] WAHTI AAE WA

Hl-&9] 1.36% =35t B A% Ao dAsta ot skARE o] AL F
T2 AAZEES dAatr] AT GARSTToEA Ao TR HIFAW AT}
Fold A& 7AbsioF gttt (S, Nature Scientific Report, 2017)

- MUY FE FATANE FEG G471 B

FAl o, APl
®2 W A1H F(targeting vaccination) %

Z H] 807 2sle] A=A MAHE
! o

& 54 Bxo| @yl

dir n:}i

o4
2
o
2

A 28 A HPAI®] WA 9Fo] & 7
< 5t Aol wWE AAHE wEARA
2) HPAI 27|24 539 17 JUAHF 371
O EU ¥ =, dE S ZyloA= Al Mo BEAA AR 23
H’48 715 ¥ Al(emergency vaccination)®} A H s&olY ZF st THAIF S
2 HZ3E= oz W al(preventive vaccination) H &S 2ARE AAsI ot
O Zgx, des, o]t Fo| HPAIY thste] 1594l
FERAZA BTGl Uik A o gHFoly HY

A Z(ring vaccination)S A Al &} Th

OEU, v1= 2 due MAgs 3 2dsd 9 Adel tia AR 12
B stom, may A g
Atk

3) HPAI 213 W83 27k £4 (ol2eloh H7 St H5 LPAI 41 3)

O 1997 %8, olgefol A= H5 U H7 WA bl WAstel, 7ba R 29 A9l ojg
cleb HpolA A% AAE YA Sol HINL LPAIS) W1o17h WAshel KA §
AL F oldelol 3R BRIM £ HAT G0N Az 4 I3

O olgglo} ARE= H7 ¢ H5 LPAIS HEE 317] 938, AxE7 WA syt

O 943 #dwd 2 o]lFAg AH, AEwal, A oZ= DIVA (heterologous
neuraminidase), 1%%] VIHFA T AX (& A0t LEEE AASY ZAA +8)

9 49 A9 5 B

O 20009-2005%1 olgrejote] ZFAclZ HolElE W7k A, Al AT, Ao o)A
61%, 54 AAlA 32% 7} el HQom, AL A Ho] AL 7% B3}
st



O ozt d3E = |, & A dZ &8&2 7 E33 < Al A &l Wiolt
4) HPAI 215 WAHF =71 £4 (A1 H5N2 HPAI <} LPAI 414 3)

O 19943 =3 19951 = LPAI Hold] o|g HPAIZ} A AT HA I FH= AAE,
ol AR, dAZ A Ao MAAH S ALESt] WtEEZ R IS &3

O WA HFH ATodA, 3243F 48 249, 33542 &3 stAAT, vrolg
(A/chicken/Mexico/CPA/232/94;H5N2) 2] 342 Ui 7fA oA &8 HAUT

O A& MAlE DIVA Ago] AgE 4 g2 wetuidAl WA, ZAAE

839 (Villarreal, 2009).
O HPAI nlolgl 2= 5709 Fol AAFHAAT HON2 LPAI vlo] 8] 2 A A A &ttt

O #B]E HON2 LPAl 24 EXE IHFTL ASHUAR, o] vlolgxEL dF
commercial ¥} Back yard 22 A A A&5H o2 SRIFHV|= gt} (Eggert et al.,
2010).

5) HPAI 7215 WAIHZF =71 4 (FAAIZ H7N3 HPAI LA H)
O 20123 69, A U3 @AolA HIN3 HPAI ZAo] Rz} (Kapczynski et al.,
2013), HAlZ AEE= 2R AY A =X A9 79 AA AT

O =3 A9 79 U9 42, AAE 9 #2012y 7€, okl EAIZRH EdE F
2] H7N3 LPAI wu}o]z}x~ A}F&(A/Cinnamon teal/Mexico/2817/2006\ 1) 3} th
(Wainwright. et al., 2012).

O 201399 129714 & &9 A7 R R kA nk, 2015 4€ el backyard 1=l
A1 H7N3 HPAI nlo]2] 27} 221 = I tHOIE-Request information, 2015).

6) HPAI 15 WAHF =71 4 (FH <9 H5N1 93 4)
O ok AAol| 23l], olrlolAIE H5N1 HPAL nfo]# 27} Alu|g]o}, 7lAls et 5o 2
AL, 2005:d~20062 A #H =7k Fridol, E7], Aot 5 oA AT
-2 backyard 3 o A} o Zol A4 HONL Hiol#H 27t HEHAY. +7 4% 14

M=o FhE A sZoAs 473 =& AEH o] T Brown et al., 2007).

O =

59, Wb, 29 22 & A PANA B, HNIS Aol 5]
Ash, o1F BA, DY P, FF L oY A FA AT 5 ANk
b G Ao}

- HAol= 2006 X, W A7 R & =4 W E3(A/duck/Novosibirsk/02/05)
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- 2006 WES=E 19y A A o) st WAl HES AASHA T (Bruschke
et al., 2009; Capua, 2007; Brown et al., 2007). Vg &= x| g@d oz wo Hi
Eo] Bolil o]Fsle A Yol

g ARE 7133 S B2 vl B33, AASE 53 HON1 9 9)

7

o

= o
TS o2 sl BRE Z/FES EA] Migration 7|13 59 olF 24 2 &
ez hcs!

- 2006%d 34 FE 20061 87kA o HS AMAHFT =09 A &8skt 1L

AE AHe FrHut olyg} backyard, B8 MEZIA 2T H5N9 #AalL 23
Fo wigith, Ao FofAtEe] W HT S HASIL FEAE AEFIT

- 394 A9 WA BAAE B 4FS YoM, 3 Atk AAE Wik

- AR Ede YA WA HFES A AFolA REoE AT, 80 A AT
(e 151970072 et FHw =7 1613 AlwH(eF 292300mte])7 3 S gkt

- ofAlotAl HON1 Hpolgj e UEdehoA WA A kghot.
o) ZEk

- 2006 =R A9 E LA Aol st MAl HEFS AAET (Bruschke et
al.,, 2009; Capua, 2007; Brown et al., 2007).

- A =7k el oA 2006 AE/E, HPAL TASSL 7] wiEol, 252~ i 24

g5o] A3 =vau AHE T (Capua et al., 2009).
- TP HEE dE A 7, SELD A, 28 7, A 4 Fol HAS 9w

H(Capua et al.,, 2009; Capua et al., 2007; Bruschke et al.,, 2009; Brown et al.,
2007).

- 22jek A= 28 &7 o] AAHIN2) HAle Fof RHQItHA/duck/Potsdam/1402/86).

WS HED BE AT UL PEHA e PAAZ] BEHoT 2§ 5
oAk,
- ZYs ARE RE WA ATE BUEY sgom, Fose o5 Y 93



F BaA, ZAAIS] HONI vlolgix W& A (U133 Fajd7) =~ AEH) 2
3} 5& B wgtth
- B AR 2% o)A mE o]E A (0.25% HALS, &= APE 2 S5 AFHTA
& 50%0 B A% 3Y 25% da U AS FoA R wAFE ALE R
skt
- AT Al A A AAEA sk (Capual et al., 2007) (B2 2292k 719
o

S LPAL violg} o) E & o] @A 97FE 7FA AL A%, N1 71ake] AjEo] 9l
R7] Wi, E7 ELISAE 289 ALAA ASHA &)
\'

7) m=¢] Al

oA HPAL of th@ W4l gFol A8 ol gith 3/ HPAIE 4x2g
S al

bute gAe AE ST

Aol ot 53] Az Yolo A= HEN2ol the A< A =233 S P8t
o], 2003 d7FA] HON2 A2 ®H &= 9kt (Capua, 2007).

- I E B A= HIN2 LPAl 'ZA o that A o=, tifzl WAl s A
Stk FA B e AAAG £4 Aol wE, AAE v 3-T 29

o]Fe] dtto] Aeof HJom, AFF o] AHEES AP Aol Hliste] 109
ol WASYTGTL 4 st gtk HIN2 LPAI o thdh WAzl o] ZHAAS

gsle] 2%nitt e AAZS A Ak HAHAIE 9= AS$, RRT-PCR
AHE Y Fe 5 MY RUEY ZRads aREs anFor $9Ey
t}. 3% o= DIVA 7} 753 HIN3S 7dsle] Algst7]% 3h9oh iLﬂWiﬂ B
A

e 20039 4932 E A Hol, 20049 9€7A] A& HUTh 1 AT} AIV Hlo]
25 AEAog A HAL, AV vtol 2 A A S WAA oA EA R T
A erskeh

- o] Azt o)F, IHEIAS] B AR FelA MAF £ AT o

Q1A ekttt (Capua, 2007). 2] EUoRH6EN2)SF Z U E]Z(HIN2) Al LPAIo tf
Sk WAle A3 3 Aol Q)

- 53] A E Yoo A= HEN2o w3t &AA Al A 2=09s &Fste], 2003
7FA] HONZ A B o= 2] eFtth (Capua, 2007).
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- BA U Y B AL Hx A F 4F oluld] MAHES X @u
S AR 2728 JANORE ofn] WA Ao HolEs] WE IF WA A
Zol Bgaol ke Qo BAY F 9

e AR 3 Ao F4HE o dE o ring vaccination o] F&ES A

%
U A ZAle] e st d=F, AdHow Bt A3olM =

_ E_Xé] 7].'—1 =zl

- 398 AY el 9t AA/EE 5o A £F, FEYL AAAY, 9FA 2
FA%% Sl 54 Tl Bl FHHOE WAL

O
O
=

ZHo® s FESHE Waol ohmE WA HF Wol o3 A,

(4) A=z WAIHZ(mass vaccination, preventive vaccination)

- AW e Al 539 HA=F, AAE AT BHoEA FFH AHo] opd
A=Al Al Faf ZFAE fste] HIFoEN FAH WAHTIORE [AsE
7hs/dol =Tt

- ==, HEH, JAEUAoL °lFE 5 HPAL GA=olA dAlsts B4oeq AT

o =& =49°= mass vaccination &30l 3t AF A FFEHUC

t} (Nature Scientic Reports 7, 2017).

2) AT &3 24 43 /g

Y

O W2l AFo] F0E Fol= 74 a2 AL Hojof ATk M AT o F, wdals

AR AV 7 9ee EWe] $i3telt



O #AAYG S FHCE st g A HEod o3 o ANx"l F50] 4F o,

EASA A @da 2HFZ Yol HTslo ok gk

7h BAIHA o # (statistical surveillance)

- A3 A=z o @] ot e B A AAF Ao W egsto
g = 3 ok AARE NSt 2e8s vtk did 39 FAE
Ela=y

- Holl tetd s YU A4S T e A AYS FE e E =5
AAE AASA AlE FA B AbSETEe] el Aavt dasith

W) ¥3 o Z (targetted surveillance)

- BAA DAY o T, QYA

2]
Hd, A ArHE AAsta, 24

- AN Tha R NS Y 2 L AREC tid d=

Y
b
S
>,
i
i
>
rot
=



O F7hgeol 4sld HPAl AFAA 7Hafol e MAHE s WS FF3 7}

wabEo] HPAL 1A ol A2 9&FS vivd+= 4= /it

O ZAAFAAATL HFHOR AFHA
A% QA 4 FsAol F/IRTGE Adel AFo] HY, MAYFOER A% A

= i
W At EA L] diolgx wEH A 23]y FFEAN fEd 20S =4
Kls

O

~
N,
<
ol
2
i,
N
&2
rlo
o
oot
=2
>,
rr
T
o
=
rEl
rg
o

2) WA F=o g ¢4

A HF GAl BarEo] Argl dFe mRtE S odex: fith. Adjuvants

Abg-© 2 1% Withdrawal 7]7Fe A& (Bouma et al., 2010).

O WA AFS o4 & 7FEF 2AelAs HPAL 71 37 9 S5 itk g9 Aux
oA HolElz B 1ol W, Y, m, B, BF/, WAV BTANA BP9

Macalisg

O dEANAE WFg Lo WE WLEA ofAlo} AE H5N1 HPAI Hiol# 27} A
Zo] o} (Promkuntod et al., 2006), 7| E&A o 2= AIVel] ZFH AToA A4td
Aol A AV HlolH ~7} A&HE ZA$s =i a8y BEHE i) Ao o4

)

O Be A7 A" AL ofyAIT, 531 Q0 UHF2 HPAI wlo]H 27} &
go g2 48 2HqAM f= FHA EIES 3ih

O ZEF=7F Ho®MAI(TROVAC™ H5) == H)84 = W A (Alturkey/Wisconsin/1968;H5N9)-= 1
3] Eo 3 & HPAIVE Alchicken/Korea/ES/2003 (HONDo| 224 HZE 3 A3, &7}
& 25T SR oA BEEA &ttt vz 7R ZE Alduck/Vietnam/12/05
HSND= 289 YHEA7], &9 2 285 o= EErt FHA &ttt

O H = T2 HiolH 29 Fe FYUA ETE, Hlol# 2t 3ES SHATE A

g
yas)
=
>

o
ofN

ohA) Fahe o2 Btk 20104, ol AEAE okAok A% H5NL HPAL who
st WAL AW Egeol® ATl A A Bol YAFHS wolAL Iy
o ATel Al vlelEazt RelHth APUHQ Anzi

‘%_}1:1 == U
7R BAE FF FH HAFTE A9, LA i3k HPAL vlol2l~ @ @4 7HAsHA

V)



gk, A Z]F A 2] nblolE 2 HiES $X38] AdEtAlE Rt (Swayne et al,
2012).

O Ag4 A+ 23, HON1S =383 Dd HPAI vlolg 2 I3 FT7 AR A
o A &=t} (Swayne and Suarez, 2007).

e

O g9 A%, v&A WMA(A/turkey/Wisconsin/68; HON9)-& Ezko| A1 o] HPAIV Eg &S
39% A4 16%= ATt (Swayne et al.,, 2012).

49 AA ZE FE

O %7} 9 FNES PO st WA 4T 94 ¥ ng ZEade B2 4F A
% Aalso]of 9T} (NAHEMS). HPAI Whole] <o) 2% HA =9, 4 Eokd, d33%
o A, BAAT BEET FPFY, B A= 3F L PPRF] B )

%4 Bok4 2AE wEse] B,

b Q53E AWozA e HPAI

HPAIS} LPAL nRo]& 2o thgt A H2 TF His ATt

et al,, 2004; Cong et al, 2007). 7+l ﬂﬁf} I’Jr—‘i o -§- ks, ‘FIL%}E]' Z4,

Aot 9 XAl AWo| x3E 4 ) F
7o 7hsd F ofERR H UtaRd =

A7 A4 = AHCong et al., 2007).

1w
=3 A= theFs Subtypeoll ot

53], okAloF AlE2] HON1 HPAI mlol# =& 10d o) 7haFolA 4= 2
Fo A =ES 7EA ST 1997 d 7 2015 Afolef] ofAJo} AlE-e] H5N1 HPAI
Hiolgi 2o Z4dd oz Fdd A= 6509 oldellen, olg 7ta Rt
AR A= 2y TAsk T (WHO, 2014).

Al A 24 #As F4 o= ofshdEh (WHO, 2006; Uyeki, 2009; Liem et al.,
2009). WHO® Bae & Abel o] AAba2 Ad 2 d &<t ;qé:_;_g]gi 59~60%
o2 9l FHUt (WHO, 2014). 53], 53 9A sZdAE U3
Fe)2 AP YA, HIN9 LPAIE 1A 7749 A 4004 Heo] AldAE

o =
‘T‘o)\]'

rf

$E o

- IdrH o2 AIVY utolE e AME O] AR Auks =EAIRE, ofAJo} AlF HONI
HPAI wlolel 2= =7 AfolA Abg o) AbgE 37t 7hsskdth (Ungchusak et
al.,, 2005). H7N7 HPAI nlolgi2=& UHEHE=9 A =252 dF 7IFaA=
LA E itk FoollA9] HING vpolgj~es A o] AMe 97} &9 7}
Zo A= A HAS

W 7t B 7hEALEERE Y A4

HE 7haRF Be 52 Zlefoke] A34)] A5 58 233

B

]
e
[e:

- Aol 29

flo



(CDC, 2014). & ©)3]7] or& 7127 AFowRE 44 A7} 248 B
Ae B W, oA %o AFoRREH AA AW ASAE WAL F g
(Lipatov et al, 2009). F%% FolAolzrle] dotd A8HFHOE 7]
category 3, 40l S|FEE BA) B FEHe] ERAL] Y B o) B4
AN o, B FaolAe UMD FFE HuE YeTEe e 84

& FA 3ok B,
- aey, e F bE 2 EAAREEE 29e BEY 5 gl

th MAHECR Qs HPAL 1A 7 g4 24

SN @ ATe BUHYS wEA AAdor @tk AAEA4S YEhiA e 3
AHe A&A o volg s WEY & 7] W A%HQ Hhol# 29 W
e Aol AIVel =22 % Q7] WE RUEHPL v Axsof @t

O AHF B 2RE 234 298 & A7) AR, 4F £5 @A Sol7p] Ao
DPEE B IR L R AFAA Aol wole vt A FeAshe o
#A7} glojo} Bk Ed, FetHom FHE AV HolHsE FU & Yk LE
AR¥el T3 olok Ttk

- Whole eggs: 60° C for 188 seconds

- Whole egg blends: 60° C for 188 seconds or 61.1° C for 94 seconds

Liquid egg white: 55.6° C for 870 seconds or 56.7° C for 232 seconds

Dried egg white: 67° C for 20 hours or 54.4° C for 513 hours

10% salted yolk: 62.2° C for 138 seconds

seconds, or 73.9° C for 0.51 seconds
6) A3 A F7 A THE /7 Ut vk

o AN 0o

i

o

Poultry meat: 60.0° C for 507 seconds, 65.0° C for 42 seconds, 70.0° C for 3.5
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