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HA1 73 /BRECH
AILR 226 227 228

Aichi/2/68 and
Human Viruses Leu - Ser - Ser

Avian Viruses GIn - Ser - Gly
Sw/Taiwan/82 Gln - Ser - Gly
Sw/China/78 Leu - Ser - Ser

Kida et al (1988) Virology
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Table 1. Suscepribility of pigs to the M1 1o HI3 influenza viruses
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Wir A o
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nasal swab® shed- o seramt nasal swab*  shed- in serwmt
ding - ding
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Sw/Hok /280 tHINT [T 14 7 40960 R4 l.'ml Dk /HEK M2/ (HSND) L]
a0 30 2] JO4R0 12K 12K - 0
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20 LB ] L] 20480 B4 12K Lo an 4 s120 A2
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Dk /HK/ITR/ TR (HING) 30 20 4 2360 16 D /MK TIH/TU (HON ) (1]
0] 21 L] 120 a2 [1] -
2k S TW 1000/ Bb (H2NE) 23 23 L] 2460 34 Dk /MK /96080 (HaMN2) 20 53 L e 2din It
8 =0 4 2560 24 D HK J959 /R0 {HG6MN2) 20 1 4 20480 A4
VIR /Adchi/2 /68 (HIND) 0 LD ] [ A Ben 64 320 D/ HK 300/ TH (HITN 20 23 El 10240 al
240 20 [ o240 A2 lan 23 20 “ 204H0 il
Sw/Hok 1088 (HAND) 0 50 n 12800 212 640 Dk /MK 29378 (HTN2) 20 20 @ 0240 6
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Dk /HK S O6H 79 (HANS) A3 30 5 2560 2 Dk fHE /56079 (HI0MNE) 20 & 10 2diy L]
25 43 5 21560 a2 20 4 5120 16
Dk /K /365 TH (HaMN6) L] 40 4 1560 512 Dk /HK /562779 (M 10N} 0 a4 5 10240 64
27 L ] 2560 s LR 48 s o2 i
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0 20 3 3 EUE R Lk
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Amino acid sequences

at the cleavage site of influenza A virus HAs

Subtype

(RZ1 k 35]

Strains

Dk/Alberta/35/76(H1N1)b
Mal/MT/Y61(H2N2)°
Dk/Menphis/928/74(H3N8)P
Dk/Czechoslovakia/56(H4N6)®

Ty/MN/3/92(H5N2)2
Shw/Australia/1/72(HEN5)®

Mal/Alberta/195/89(H7N3)?
Ty/Ontario/6118/68(H8N4)®
Ty/Wisconsin/66(HIN2)?
Ck/Germany/N/49(H10N7)®
Dk/England/56(H11N6)b
Dk/Alberta/60/76(H12N5)P
Gl/Maryland/704/77(H13N6)°
Mal/Gurjev/263/82(H14N5)°
Shw/Australia/2576/79(H15N9)P

A A sequences

IQSR GLF
IESR GLF
KQTR GLF
KASR GLF

RETR GLF
IETR GLF

KKTR GLF
VEPR GLF
RSSR GLF
VQGR GLF
IASR GLF
VQDR GLF
ISNR GLF
KQAK GLF
IRTR GLF

* Senne et al (1996), * Kovacova et al (2002)

BRRERAVIIVTIIILAINAEBRRIERAIILIVFI(IILA
1080EID; & RBERICHERELF-= T N DETRE
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Survival rate
(%)
(4]
[ =]

Ty/ltaly/99

Ck/NL/03

Ck/Ibaraki/05

T T T T T T T

2 3 4 5 6 17
Days post inoculation

8 9

T 1

10 11 12

Kuribayashi et al (2003) PLoS ONE
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<1.5-
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9.07

7.0

5.01

Virus titer [log EID;,/ml or

a:p<0.05 Tylltaly-C/NL
b: p<0.05 Ty/ltaly-Ck/Ibaraki
C: p<0.05 Ck/NL-Ck/lbaraki

3.0
<1.5°

Days post inoculation Kuribayashi et al (2003) PLoS ONE
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. — ]
1 1

e
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0.1 ] T T 1 T d T T T T 1
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Findings of abnormal coagulation in the brain of
the chickens inoculated with Ty/Italy/99

thrombus

(X5 K 40]
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SAICIRITEZLICEVTILTRELEEEN DB ENzA TN Y IA4ILA

Alwhooper swan/Mongolia/3/05 (H5N1)
Albar-headed goose/Mongolia/1/05 (H5N1)
Alcommon goldeneye/Mongolia/12/06 (H5N1)

MNovosibirsk

RUSSIA

Paviodar',

KAZAKHSTAN . Mg\ °

Alwhooper swan/Mongolia/2/06 (H5N1) | .
4@ © Qinghal Alwhaoper swan/Mongolia/2/09 (HSN1)
Lake Alwhooper swan/Mongolia/9/09 (H5N1)
CHINA Albar-headed goose/Mongolia/X53/09 (H5N1)
Alrubby sholduck/Mongolia/X42/2009 (H5N1)
Alcommon goldeneye/Mongolia/X60/09 (HSN1)

o Alwhooper swan/Mongolia/1/10 (HSN1)
Alwhooper swan/Mongolia/7/10 (HSN1)
| =

<5 L MT
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Stanun ax of 13 Decaminer 2008
Lades? ovavadie updare
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Areas reporting confirmed ocourrence of HSN1 avian influenza in poultry and wild birds since 2003

| I ioas teporting occurence in potliry
| Armas rapeding occurence cnly in wild bids

T

62 Countries where H5N1 HPAIV infections were reported in «wiid birds, poultry, and both

Japan, Republic of Karea, China,

Afghanistan, 1, Azerbaijan, G

Albania, Serbia, Hungary,
. Germany,

Faso, Cote d'lvoire

(X5 K 43]

, Irag, Kuwait, Saudi Arabia, Turkay, lsrael;

15, Denmark, Sweden,

England,

|la, Myanmar, Lao PDR, Thailand, Cambodia, Viet Nam, Malaysia, Indonesia, Bangladesh, India, Pakistan;
Russian Federation, Kazakhstan, Ukraine, Romania, E

A, France,

, Djibouti, Gaza Strip, Egypt, Sudan, Nigeria, Niger, Cameroon, Burkina

Confirmed human cases of HS5N1 HPAIV infection

China Egypt

Country Deaths/Cases
China 30 / 45
Viet Nam 62 /125
Indonesia 163/195
Egypt 63 /173 i I pE
Cambedia 33/ 47
Lao PDR 2/ 2 Viet Nam Thailand
Thailand 17/ 25
Iraq 2/ 3
Azerbaijan 5§/ 8
Turkey 4 /12
Diibouti 071
Nigeria 171 I -
Myanmar 0/ 1
Pakistan 1/ 3 . H
Bangladesh 1 7 7 Indonesia Cambodia
Canada 0/ 1
Total 386 / 650

As of 24 Jan. 2014 I I

WHO (2014), Kuribayashi

G 2003~2013 2003~2013

[R5 K 44)
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Avian influenza vaccines

Vietnam: As a stockpile;
H5N2 and H5N1

(Adjuvant inactivated vaccines) Singapore:
H5N2
China: ( Inactivated, adjuvanted vaccine)
H;Nl and recor!'nbi.nant_NDUd _ Japan:
( Reverse genetics inactivated vaccines) HEN1 and H7N7
Indonesia: (Oil-adjuvanted inactivated
H5N1, H5N2, H5N9 and recombinant vaccines)
H5N1

Pakistan:

H5N1, H5N2, H5N9, and H5N3
(Water based with alum hydroxide
and oil based with mineral oil)

(inactivated vaccines)

Egypt: since 2006

Thailand:
Officially prohibited vaccination in 2006

[RZ 1 F 45]
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26TH CONFERENCE OF THE OIE REGIONAL COMMISSION FOR ASIA, THE FAR EAST AND OCEANIA
Shanghai, People’s Republic of China, 16-20 November 2009
RECOMMENDATION FOR THE CONTROL OF AVIAN INFLUENZA
It is considered that;

Highly pathogenic avian influenza H5N1 virus strains have persisted in domestic
poultry for 14 years and antigenic variants have been selected mainly due to the
misuse of vaccine.

HPAI has been put under control in several countries.
Stamping out policy has been the most effective measures for the control HPAI.
Vaccine is used in 4 countries where HPAI has not been controlied.

Vaccine is used instead of stamping out in 2 countries and in the other 2 countries,

basically in addition to stamping out.

Sentinel bids are put in the vaccinated poultry population in Viet Nam and not in the
other 3 countries where vaccine is used.

Compensation for livestock owners is done in most countries in case of stamping out.
It is recommended that;

1. Since stamping out is the best and ultimate measure for the control of HPAI, vaccine
should be used

. The OIE should continue and develop standards on animal influenza surveillance,
prevention and control.

. Surveillance of swine flu is crucial in the countries where avian flu has not been
controlled for the preparedness for pandemic influenza.

[RZ 1k 47]

EBAVIILIUHDOH—RALF2 R (1991-2009)

= T0, ~ 755 - = i G
= Mongoﬁa (32‘0 J/ Russia (55) i < i ..—cﬂ-_;:' 5
oA HINT(S8)  H2N2 (1) ’:::gg) ’::';:?{2;; UL'J-I“,-\G E
i O e o/ HIINT (1) HT1NG (1) dj/lrgip w"k\%\
FSHD (S4) S HIE (149) e ‘FW H11NS (8) H13NB (1) USA (111) U
e E?a i EH il / Jg HZN3 (1) H3Ng (38)
e’ o [ imea 1ma
H5N3 (4)  HIN1 (2) &
HING (1) HINT (13) ®e > = bl
HING (3)  HBN4 (6) 2
HON2 (1 H10N3 (13
Hm,.;;ég H1ON7 EEJJ 0 ) China (2) Hokkaido, Japan (296)
H12N5 (1) 3 H3N8 (1) HINT (12)  H2N2(2)  HZN3 (8)
HaNG (1) H2N5 (1)  HaN2(2)  H3NG (6)
\/2’ : HINB (37)  H4N2(B)  HANS (1)
0 - ; HANG (33)  HANS (3)  HSN2 (1)
< HSM3 (11} HEN1(17)  HEN2 (32)
AN ﬁ;ff}? — & HBN5(2)  HENB(7)  HeNS (1)
Eja S S e > |HINIAB HINI(8)  HEN4 @
e e " L] 27T [HeN2Z@)  HONA(1)  HENS (1)
i S | HGNB(1)  HION2(1)  HION4 (12)

H10ME (1) H10N8 (2) H11NE (1)
oL HITNG (21) HIZN2(2)  H1ZN5 (4)
H13NE (2)  HBN1(1)

//] Australia (6) ,m!}")f\f\\ HIONS (7). HIONG (1)  H1ON7 (12)

795 isolates from 22,744 samples~ 4, Yo
3 Iz
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. ‘\
SNl =
B
P P R W
- Hokkaido (15 isolates) <

H3N8 (3) H5N2 (1)
HBNZ (2) HIN7 (9)

Zog
1 Mongolia (36 isclates)
A HINT (1)  H3N3 (1)
) H3NB (7)  H3INB (14)
1 H4NB(8) HING (1)
? H10M8 (4)

~| Vietnam (1 isolates)
HONG (1)

[R5 K 49]

f/j}g;

u.n-..--

S

HSN1 (2)

Hong Kong (3 isolates)
H3N2 (1) H5N1 (2)

Laos (D isclates)

;;[;be .
T .

‘=-‘

mw./;f;m

AU TN FAYA LR

4,515
55

L

.
T o104 10A2ARE

H5N1 BRRER AV ZILIUFIMILRADBERADRALEE 2010 - 2011

2010

2011

—+—— December ——— January e February — March —

=2k

11/29
Shisnaid

;r:f:i 2116 3/16
Mie, Wakayama Chiba
1425 ) 2.{2 2115 228 313
Kagoshima  Qita Miyazaki Mara Chiba
1/21,23,27.28 283031 2/4556 /14 e 3js
Miyazaki Miyazaki Aichi Mie  Miyazaki

Ly W

f"_l’r f

10/14 12/4 12/10 12/15

Hokkaido Tottori Toyama Kagoshima

Duck feces Tundra  Mute Hooded
swan SWan Crane

H5

(X5 K 50]

22"
MY T TTE M M T MMM

L A A ks
174 112 1423 1731 6 14 310
Fukushima  Hokkaido Fukushima  Magasaki Yamaguchi Teschigi Aomari
Tufted Whooper Tufted Mandarin Tufted Paregring Peregrine
duck swan duck duck duck falcan faloon
1412 1/25 ) 1 116 38
Hyogo Kochi Miyazaki  Oita Fyoto Tochigi
Common Mandarin  Mandarin - Mandarin Peregrine Goshawk
pochard duck duck duck faleon
114 28 17
Shimane Tokushima Richi
Tufted owl Peregrine
duck falcon

Ira T (2001)
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Phylogenetic analysis of the HSN1 HPAIV isolates(clade 2.3.2)

Pintal/Hokkaido 111

Greater soaup. Hokkatde/2/11 Groater scaup: Hokkaido /211
HA Whoopar swar Hokkaido. 311 NA Whooper swanHokkaido /413711
‘;:“”‘W' swan ﬁ“"’“ “}:‘f: n I Tundra swan Fubushima 20711
watar nchep./Hokhalde/ 34 Tufted duckFukushima 1811

Whoaper swan.Hokbaido: 13-21/11
Whoaper swan.Hokkaide. 811 Tufted duck.Fubushima/7./11

Wheapar swanMekkaida/A13/11 A Whooper swanHokkaida 811
‘Wheapar swanHokbkaido 4711 Tufted duck/Fubushima/5/11

Tufted duch, Fukughima: 711 Whoeper swan,Hokkaido /4.1

Tufted duckFukushima 1611 Whooper swan/Hokkaide/1/11 A

Tundra swanFukushima,/207/11 Groatar scuup Hokhaide 28711

Tufted duck. Fubushima/4/11

Whooper swanHokhaida! 13-27/11

Whooper swanHokkaide  13-21/11

Pintail’ Hokkaido/1/11

Tufted duck. Fukushima 5711
Tuftnd duch Fukushima '4/11
Tuifted duchk Fukushima'2/11
Ural owl/ Tokushima 3802402311
Common pochard’ ShimaneS5026024./11

Peregrine falcon. Kyoto, Z60ZADIY 11 Tufted duck./Fubushima/2/11
Groat crested grebe/Hyoga/2002E082/ 11 B Groat drasted grobe Hyoge/ 28026082/ 11
beg::ihfl;;:::—‘l-'!ruunm- 15 Puregrine falvon/Kyota, 2R02A008/11
Croshawk Tochig/ $4/11 Commvan poshardShimane. 55028024/11 B
Ural il Tokushima. JE02A02311

[ Peregrine faloon/ Aichi/ 23020017711
T Tottori 13-003 /1
Dustch Hokhawde WZH3 10

G Miyazuki/ME 11

Mardarin duck Nagasaki 4202402311
Mandarm duck Kochi 3001000511

Mandarin duck. Miyazaki/ ZZMB07-1/11 [Duck Hekhaide WZEL10 |
Manclarin duck. o::?:msnsp_.- 1 c g:km:l:fr::;:?f 3 :“
P;ﬂ..:eﬁf::@:( mwr._ll.:_l‘&?QBmT £ Praragring fabcon Tochigi 1511
Hooded crame Kagoshima. 4612500810 [~ Paragring falcon Aomor 7,11 c
Mandarin duck Wochi. 3901000511 Mancarin duck Dita 402805611
: / ¢ ; Marugarin duck. Miyazahi/ ZIMB07-1/11
Mandurm duck/Nageashi/ 4202A021/11 [ Tiafad chuckVarmaguchi, J02B007/11
S/ 11 . o |— Paregrine faloon Aichi/ 23020017711
_mwﬂm L Tuera swan. Tettori12-002/10
! Whaoper swan/Mongoka’e 00 Maded crans./Kageshima /451200810
Qinghai’ 1/ —— Graat orested grebe Tyvn /23710
ik intram: TMUOOS 08 a1
o T > Ao e Mogindal
—_—— " Wheapar swanHokkaida, 1/08
_Girey heron/Heng Kong /77808
Whoopar swan Hokkaido 1 /08 e
Okamarsu (2011)

—
0002
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QOutbreaks of HPAI caused by H5N1 viruses in Japan in 2010-2011 winter

@ Wild birds (63)
@ Chicken farms (24)

" - ad : Okamaisie (2011)
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Global surveillance of avian influenza in 2012

West Siberia (25 isolates /1594+300) East Siberia (5 isolates 112) Russian Far East (3 isolates 1200)
HIN1(1) H2Nx(1) H3N8(7) P H3N8(5) - H3Nx (3)
H4NG(8) H4Nx(4) HxN2(1) = T~
HxN8(1) HxNx(2) T~ L TN
P i | g A Y [ ¥ < Hokkaido (20 isclates/198+714+4)
P . TN . H2N2(1) H3N8(1) H4N2(2)
= il /J ; H4NG(1) H6N1(8) HEN2(2)
Mongnlla (23 isolates /300+838+353+1000+900) o2 %K H10N5{1] H.nﬁa{z) H12N1{1}
H2N9 (1) H3N6 (1) H3NS8 (16) 1§ i ) H13N2(1)
H4N6 (2) H4N8 (1) H7NT7 (1) {1l
HE8N4 (1) /é 2
B ¥

7

Vietnam (114 isolates/706+600+601+600) L’r‘f\/f e

H3N2 (11) H3N6(9) H3N8 (10) 5 " «’h‘z’{{ >

H4N6 (7) HS5N1 (30) H5N2 (1) P fﬂ i .

H6N2 (5) H6NG6 (6) H7N1(2) »f?\ ’ =

H9N2 (23) HONS (1) H10ON7(3) ,/“/ I\\ o 2

H11N3(2) H11N9(4)
Number of sample 9,020
Influenza A virus positive 190

™ Fad
As of July. 9, 2013

(X5 K 53]

Global surveillance of avian influenza in 2013

PN g LT i T P
h L \ .
- . S 5T
R W S P ‘/ »
~ }f‘" mﬁ\_ Lo _:-J/Xf__ A ‘:‘ Hokkaido (18 isolatesid66+15045)
Mongola (5 iscietes 13 ZTy 2 H3N8 (1) HA4N2 (1) H4NG (6)
H1N1 (5) H1N3(2) H3N1(5) Tt HENS5 (2) H7N2(5) H12N2 (2)
H3N5 (1) H3N8 (25) H4N1 (3) g - H16N3 (1)
H4NS5 (1) H4NG (9) H6N1 (4) = 5
HEN2 (1) HEN5 (1) H10N3 (1) {g
H12N5 (1) / }r*‘
NG
: NS oo
e _r\h\ﬁ}

J {iﬁzﬁ\\ 3 *.

__| Number of sample
Influenza A virus positive
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1,434
77

g |
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Gene derivation of the 2009 pandemic influenza A (H1N1) virus

Classical swine  North
(1918 Spanish flu Amerlcan
virus)

PB2 - North American avian

« Each of the pandemic strains have been
generated in pigs.

PA - North American avian
H1 - Classical swine ¢
NP - Classical swine TR \.

+ Genetic reassortment often occurs in
birds and pigs.

NS - Classical swine

wp The H1N1 strain is a genuine

At least 18,366 deaths in 214 countries. 1 swine influenza virus.
as of 18 July 2010
2009 pandemic
virus (H1N1) Modified from Novel Swine-Origin Influenza A (HINI) Virus

investigation Team, N Eng J Med, 2009

(X5 K 55]

Geographical location

Confirmed human cases of avian influenza A(H7N9) reported to WHO
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Number of Confirmed Human HTNS Cases
by week as of 2014-04-08

40 -

Number of cases
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Phymgengﬂ(} tree of the HA genes of A/ chicken/Kumamoto/ 1-7/2014 :I-EaI'sSj
i i Abroiler duck/Korea/Buan /2014 (HSME)
HSN1, H5N2 and H5NS influenza viruses A/ duck/ Guangdang/GDO1/2014 (HSNG] 2346
A duck/Jiangsu/k 12032010 (H5NE)
A/duck/Guangdang/wy19/2008 (HSNS) 234
Asperagrine falcon/Hong Kong/B10/2003 (H5N 1)
LF A chickenVietnam/NGVD-20/2007 (HSM1) | 2343
A/ Anhui/1/2005 (HEN1)
A/whooper swan/Hokkaido./1/2008 (H5N1)
A duck/Korea/ JEQ149,/2008 (H5N1)
A duck/Vietnam/ DIE-2533/2011 (HEN1)
Adduck/Vietnam//QIE-2202/2012 (H5N1)
A/whooper swan/Hokkaide./4/2011 (H5N1)
Abaikal teal/Korea/ 0524,/ 2010 (H5M1)
AsIndonasia/ 726172008 (HEM1) | 2432
A Indonesia/5/2005 (HEM 1}
A/chicken/Dali’BPFPVRI 238 2/2008 (H5MN1) 2132
Aschicken/Korea/CAT/ 2006 (HIN1)
A/ chickenMiyazaki/K11/2007 (H5N1}
Achicken/Bangladesh/1151-3/2010 (H5SN1) | 222 2.2
#/bar-headed goese/Qinghai/3/2005 (HSN1)

A/ Egypts 3300-NAMRLI 2008 (HSM1) | 2211
Asehicken/Korea /ES/2003(HEN 1) a5
A chicken/Yamaguchi/ 772004 (HEN1) i

Admuscovy duck/Vietnam,/DIE-553/2011 (HEN1) | 11
AViet Nam,/1203/2004 (HSN1) !
A/ ehicken/ Shansi/2/2006 (HEN1)
A/ chicken/Hebei/A—5/2008 (HEN1) I 72 T
A/ chickan/ Vietnam/MCVD-03/2008 (HSN1) ! 7.1
A/Hong Kong/ 15671987 (HSN1) | o
A poose/ Guangdong/1/1996 {H5N1)

_:A:'du ch/HokkaidoVac—1/2004 (H5N1)

A/ duck/Hokkaido/ Vac—3/2007 {(H5N1)
,7 A/duck/Pennsylvania/ 10218/ 1984 (HFNZ)
A/ chickan/Tharaki/ 1/ 2005 (HFNZ)
A chickens Taiwan/ 05022012 (HEMNZ) Marth
A ehicken Taiwan/AT03-1,/2008 (HENZ) American
A/ chicken/Chungua/A1028/2010 (HEN2Z)
A/chicken, Taiwan. 1 208/ 03(H5NZ!

0.02 Okamatsu (2014)

2321 232
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H5N8 HPAI outbreaks

= EEm————
Phase |
N * During 1.16-1.22
* Poultry farms(12cases) & wild birds
L 2 f"\_/_ (9cases) around Donglim reservoir in
JB province

The first wild bird report case,
In Donglim Resenvolr, 1.17.
The first poullry repart case

in Gochang, 1.16.

Wild birds (9 cases|
and pc;uw {12#:&“ Phase Il
Wl S\ » Since 1.22
127~ g

= Spread to North and South region in
Western part of Korea

e = Lee, Youn-Jeong (2014); Avian Influenza Lab.
g Animal and Plant Quarantine Agency. Korea
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HSN8 Virus Isolation in poultry

"« Duck (151): 76%
= Chicken (43): 22%
= Others (6): 3%

GG
22

51 | li |
| o
]

of Lol of
l‘ 'lll

!I{II'EM ILl...i i. | - . -

e o a & &
*“a g«»ﬁn@« %}“@ @@@ v"‘wﬂ@ o

Lee, Youn-Jeong (2014); Avian Influenza Lab.
Animal and Flant Quarantine Agency, Korea
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Domestic Duck Industry in Korea

» Duck industry have been sharply increased
» Biosecurity level is low

» Farms closely located with each other in the plain region
= High risk of transmission of virus: from wild birds to farm & farm to farm

20,000,000 |
16,000,000 |
16.000,000 -
14,000,000 1
12,000,000 1
10,000,000 1
8,000,000
£.000,000
4,000,000 |
2,000,000
0t T = T T 1 T
90‘91 92;93|94 95%95‘97 gaigs‘oo 01!02‘03 u4‘usios o?‘usios 10‘11:12

Year

=+=No. of ducks

Data: Korea Duck Association, 2014 Data: Epidemiological Division of QIA, 2014

Lee, Youn-Jeong (2074); Avian Influenza Lab.
Animal and Plant Quarantine Agency, Korea
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Control Measures

= Stamping-out policy (culling)

= Prompt depopulation : infected farm, farms within 500m radius

= Pre-emptive culling : within 3 km radius, dangerous contact
= Zoning and movement restriction
= 500 m radius : contaminated zone
= 500m — 3 km : protection zone
= 3 km - 10km : surveillance zone
= Vaccination was prohibited

= Movement restriction was lifted
30 days after the last culling

Lee, Youn-Jeong (2014); Avian Influenza Lab.
Animal and Plant Quarantine Agency, Korea
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