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Major Fac1'or's contributing to EID

- GLOBALIZATION & BIOSECURITY FAILURE
- HUMAN BEHAVIOR
- Political & Economic
- Social & cultural
- ENVIRONMENTAL & ECOLOGIC FACTORS
- Climatic changes
- Deforestation
© GENETIC/BIOLOGIC FACTORS
- Host and agent mutations
- Increased survival of susceptible hosts
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H3N2

Avian-like H1N1

v m Reassortant H3N2
1973 1979 1994 l

/"_'—“\

ar
& h G
) Reassortant H3N2
L& R H1N2

Avian-like (Adapted from Komadina et al., 2007; Smith et al., 2009)

Epidemiology of SIV in Europe
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m ﬁw\m HaN2 H H ane HaN1 HING
1930 1997-98 3303-5 Cul‘lfeni
2

200
1918 H1N1 evolves cH1IN1 Double Triple hu-H1N1 H2N3 H3N2
Spanish flu reassortant reassortant hu-H1M2 HiN2
pandamic H3N2 H3N2 rH1N1
cH1N1
huH1N1
huH1N2

(Vincent et al., 2008)
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North America

+ Classical swine HIN1  ®  classical swine HINT B (Classical swine HIN1
- Whole avian HIN1 B Triple-reassorted HINI B Avian-like HINI
- Reassortment human- = Triple-reassorted H3N2 B Human-like H3N2
like H3N2 B Human HIN2, H3N2 B Avian-like H3N2
° Reasso rment hUmGn‘ B Human-swine reassortant B Human-swine reassortant
like HIN2 HIN2 HIN2
B Whole avian H3N3 and HIN1 B Reassorted H3N1
B Whole avian HIN1
B Seroevidence to H4 & H5

Swine Influenza Virus

(China)

Sreta et al., 2013 JVDI
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Human virus

Mixing vessel

Avian/Human/Swine reassortant virus

etylneuraminic acid-2,3-galactose
® Avian, Swine
®N-acetylneuraminic acid-2,6-galactose

®Human, Swine
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Classic swine

virus

Eurasian avian-like

swine virus

North American swine

“Triple reassortant virus”

World Health Organization

(TRIG)
L World
] Organisation
J  for Animal
Health
pdmH1N1

(Neumann etal., 2009)

SIV genetic variation in Thailand

Virus Subtype  Year TRIG PB2 PB1  PA NP M Ns

D | O
Thai SIV HIN1 2009 = ... ...
Pandemic HIN1 HiN1 2009 +

New reassort HIN1 2011 +

Thai SIV HIN2 2005 -

Thai SIV H3N2 2005 -

Thai SIV H3N2 2004 -

Thai SIV H3N2 2007 -

I Human-1970s T Human-1990s
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SIV positive by RT-P

* Pandemic 2009 H1N1 (pH1N1)
* Endemic Thai H1N1 (enH1N1)
* Reassorted H1N1 (rH1N1)
* Reassorted H3N2 (rH3N2)
* Reassorted H1N2 (rH1N2)

2010 2011
Jun Oct

Thai enH1N1

rH1N1

rH3N2

gene) & Virus isolation =

= 7/23 (30.34%
= 3/23 (13.04%
= 1/23 (4.35%)
= 9/23 (39.13%)
= 3/23 (13.04%)
2012

rHIN2 ———5

£ yunadnsnium3nnay .
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Thai endemi

H3N2 virus

Charoenvisal et al., 2013
Virus Genes

Thai endemic N1N1 virus

Human H3N2 (1988)
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North American
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Thai endemic H3N2 SIV

Phylogenetic tree
of H3 HAs
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A/Brisbane/8/1996(H3N2)
A/New York/584/1996(H3N2)
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Human H3N2
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286830-98

202997
2567-96

Comparative analysis of complete nucleotide sequence of
PRRSV isolates in Thailand (US and EU genotypes)

Subtype 1

08NP103

sok-ofl 08NP14a
Sck-a

L56-2-91

Che-46
Che-50

Prz-66-70

Prz-71-75

Porcilis
ozse3

PRRSV US genotype

Amonsin et al. 2009
Virol J. 6:143

-
Jeht o armpandEivac ATP
—_—
0.05 O08NP147
08RB1

RELIIE

Subtype 4

Subtype 2

PRRSV EU genotype

08RB160

Ingelvac ML
— NP1
448 PAS
[Joiz VR2332

Guszzm




LEEL EEL

T L

Shi et al.;2010
J Virol

8

B9 - 199

L ToRT EEE] To92

(1P93 A 9eT

TURD | poas~

=

Rt o T - SRR

+ 1000

Sublineage 8.7 (High Pathogenic and related)

Sample size: 330
Diversity: 3.9%
Sample distribution:
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Historical samples: CH-1a

High Pathogenic PRRSV
in China
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Current Thai PRRSV,
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15t rtd Canada in e
1991 (Harding and Clark, 1997) Thailand in 1998

I (Tantilertcharoen et al., 1999)

« PCVAD is a globally disease having a huge impact on
swine-producing countries

Chapte

R e vers B
PCV2 in Thailand

* First report in 7-9 wk-old pigs in 1998
- Retrospective study found in 1993
Epldemlc ou‘rbr'eaks in 2003 2005

11



Poor doing pig
PMWS?

Lymphadenopathy
,,,._’_#\ o

Current Thai PCV2

(Jittimanee et al. 2011 TJVM)

THA_10SB04

THA_10NPO1
THA_OSNP113
THA_10SBO1
THA_OBNPZE66

THA_O7NP144

|— THA_10SBO03

THE 1OSBO2I

Netherland_AYA484409
THA_Q7NPS8
THA_10AYO01

uUsSA_EU340258

France_AF055394 yows

China_AY556476

China_AY686765
China_AY686763

-—I THA_0SNF1685

THA_O09SNP280
—— THA_D1NP1

China_AY035820

Indonesia_EU302140

Indonesia_EU302141

[— Taiwan_AY 146993

France_AY322004
Canada_FJ655418_PCV1/2a
Hungary_AY256455
usaAa_DQ397521
Canada_AF055392
Denmark_EU148503

1A/B
Korea_FJ905468

1C

China_AY193712_Pcv1 :l

Genotype 1
(PCV2D)

I

Genotype 2
(PCV2a)

Genotype 3
(PCV2e)
PCV1

12
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Introduction - PCV2 Classification ecva

TR s
SR AN

FMYH5-6302 DQIITY

PCV2e

Novel PCV1/2a genome contains
- ORF1 of PCV1
- ORF2 of PCV2a

Possibly originating from a Chimeri
killed vaccine.

o CAN-1014-Sto0n- 1998 AF055301
G ¥ CAN-LAF2H97-2001 AF 408533
US-ISU-31-1998 AJ123185

FMVIS-1L335405 FI055419
FMV08-1114252 FI6SS418

Chimeric vaceine strain
FMVO21134568 FI7HM15

&
S

Nucleotide substitution rat
approximately 1.2x103 substitutions
site/year (Firth et al., 2009).

Gagnon etal. (2010)

Emerging of any new PCV2 genotype |
possible in the future.

PCVI U986
1 0.1

YuadnsnivmIngag

- v+ Chulalongkorn University

Introduction - PCV2 Classification

5 genotypes had been reported (PCV2a to PCV2e).

2 major genotypes: PCV2a (genotype 2) and PCV2b (genotype 1)
PCV2c had been reported in Denmark (Segales et al., 2008).

PCV2d & PCV2e had been reported in China (Wang et al. , 2009).

b d

0.02

ABO72303 PCV2a

- PCV2a

EF524532 proposed Type 26

PCV2e
EF524533 propased Type 26

PCV2b

- AY181948 proposed Type 2d %

— EU148503 PCV2c Reference type Pcvae
100 L—— EU148504

1

I

1

1

1

1

1

1

; 100_rAF055394 PCV2b Reference type Pcv2b
[ o
1

I

1

I

1

1

! % PCV2c !

0025 002 0015 001 o005 o (Corteyetal., 2011)

—_—
0.025 0.02 0.0150.01 0.005 0

13
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Introduction - PCV2 Classification

8 subgroups (olvera et al., 2007).
1A - 1C (PCV2b or genotype 1)
2A - 2E (PCV2a or genotype 2)

lvera et al. (2007)

8 BIB'IEIBI'IS[I.IIJH'DI'IH’IRU
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PEDV is wudespr'ea ."
BRTHEESREEEEFEN

First confirmed case in the US in May 13, 2013 (April 29
in Ohio). Recover within 6 weeks!!

Are there import/export issues?
» PEDV is not a disease listed as notifiable by the OIE.

» PEDV is not considered a foreign animal disease by the
USDA and within the USA there are no associated
interstate trade restrictions. .

» At least 16 states are currently affected rigrrogress magazine
Volume 26.9 (2013).

14
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Situation of PEDV in the US

Most farms recover within 6 weeks (4-8)

Trial on 528 trailers upon arrival found 2-14%
positive using PCR.

After loading, the negative frailers became
positive from 0-10%.

PCR from air can be positive for 16 km.

Must be differentiated from Rotavirus &
TGEV

v— Chulalongkorn University

S punadnsnivmingag

DISPATCHES

Chinese-like Strain ﬁ'étpl%lﬁi
of Porcine Epidemic #Eiifrt
Diarrhea Virus VB e ==
Thailand ggﬁﬁ*’

Suphasawatt Puranaveja, Pariwat Poolperm,
Preeda Lertwatcharasarakul,
Sawang Kesdaengsakonwut,

Alongkot Boonsoongnern, Kitcha Urairong,.

Pravina Kitikoon, Porjit Choojai,
Roongtham Kedkovid, Komkrich Teankum,
and Roongroje Thanawongnuwech

Since late 2007, several outbreaks of porcine epidemic
diarrhea wvirus (PEDWV) infection hawve emerged in Thailand.
Phylogenetic analysis places all Thai PEDWV isolates dur-
ing the outbreaks in the same clade as the Chinese strain
JS-2004-2_ This new genotype PEDYW is prevailing and cur-
rently causing sporadic outbreaks in Thailand .

Emerging Infectious Diseases » www.cdc.gov/eid = Vol. 15, No. 7, July 2009




Figure 1 A. A suckling piglet with severe diarrhea and dehydration. “ﬁgu‘?ﬁfmiﬁQﬂJMﬂ(o

B. Severe catarrhal enteritis with congestion (Bar = 1 cm). Fﬁ{m‘fﬂi%ﬁé'fﬁm ( Bar =1E*) o

C. Intestinal lacteals (arrows) grossly demonstrating normal absorption capacity of the intestinal villi in a normal piglet (B ar = 0.5 cm). /J‘ % ?Lm% (%

3K AIRBER—ANEERFE NBBERIREEEN (sar-0sEX) .

D. Disappearance of intestinal lacteals demonstrating ption fthe i inal villiin the infected piglet (Bar = 0.5 cm). % ﬁ ¥Lm E(J ?ﬁ 9&

TR AT NGB TR REFSTE (par-0sEK) o

E. Marked shortening and blunting of the intestinal villi (Bar = 25 pm). F. Intestinal epithelial cells expressing PEDV antige nin the cytoplasm (arrow head): visible

as brown staining (Bar = 25 pm). $RiC B /NI R B SRERIA(E (Bar=2sBCK) o rfip b R SRR PRI TR T S IR DR
(L) AR (BarasBR) EID, 2009

osBREBOS

Phylogenetic trees 1t #if; nucleotide of the S gene SEE| 'os~s=os
&E@ oscCccCo1

KUOZNKOS

(35 Thai-isolate PEDVs & reference PEDVs) uoaGBos

OoOsSNPOS
(35§'EHPEDVS, $#PEDVS) osSNPO7
— O8uUB o1
HKUO1CEBOS
OsBCBO5S
oOosSNFPO3
jeare—os

Feed back on sows & replacement Gilts KuosRrEOos
osCBOoOS
i v osNFPOZ
& Vaccine development? st

B3 oo B R AREE T & ? Sreeey "

HKUOoaRBOs
osFBOo1

osMNFPos
osREBOAa
OsSREBOS

oscBoa
KUoOSREBOS
KUO7REBOSs

OBCBO3
oscCcBOo=

| [

Bri/s8a7
I CNTTT
L sSpk1
Chinjuss
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*iilar of the Kingdorm

Vietnamese PED

Duyetal. TJVM 2011

5 JS-2004-2 (China)
08NPO2 (Thailand) O7NPO1 (Thailand)
07NPO1 (Thailand) 08NPO2 (Thailand)
08CBO1 (Thailand) % B Pr2se Korea)
k] JS-2004-2 (China) ’
X -] KUOBRBOS (Thailand)
= 43 strain DX (China)
KNU-0802 (Korea) M1763 (Korez)
% DR13 (Korea) strain DX (China)
Bri/87 (Britain) CH/MT/08 (China)
4100' QU777 (Belgium) Chinjus9 (Korea)
Chinjud9 (Korea) BB (Brtain)
{Lkwunam (Korea) # )
61 L— Spk1 (Korea) | V777 Belgom)
52 strain LZC (China)
—
0005 S gene = M gene

' puadnsniumAnday | '

s

B et B m e !
i 100/® MN 2013 USAMinnesota KF468752
2013 Usallowa KF468753
2013 USAllowa KFA458754
2012 China/Anhui KCZ10145___——
201 China/Beijing JNB25712
2012 ChinalGuangdong JX088895 2&
4. JS-HZ2012 2012 ChinalJiangsu KC210147
W 5. CHEZMDZYHM1 201 ChinaHenan KC198276
6. CHIFJND-3/2011 2011 ChinalFujian JQ282008
7. CHIFJZZ-9/2012 2012 ChinalFujian KC140102
201 ChinaHubei J¥ 188454
20m ChinafGuangdong JR458155
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La P|edad Michoacan Par'amyxowr'us
(LPMV) or Porcine Paramyxovirus

Demonstrated in tissues from the
respiratory tract and central nervous
SYSTem (CNS) tissues Allan et al. 1996 JVDI

_ [almaonsn.lum:nmaa

African Swine Fever Classical swine Fever

Asfivirus (DNA) Pestivirus (RNA)

Transmit by ticks Not transmit by ticks

No vaccine available Available vaccines

No neutralizing Abs NPLA

No immunotolerance Immunotolerance

Button ulcer in chronic cases

Differential Dx: HP-PRRS, Salmonellosis, Erisipelas, PDNS,
Eperythrozoonosis & other septicaemic conditions ‘
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Take home messages?
- Suspicion of ASF

Diagnosis confirmed (Differential Dx)
- Quarantine

* Entire herd

* Strict enforcement

* Authorities notified

- Disposal of carcasses

- Burial
- Burning The sooner you found the disease,
The better you can control successfully!!
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— Chulalongkorn University

Bungowannah virus or
Porcine myocarditis (PMC) syndrome

- June 2003 in New South Walse, Australia
- Pestivirus # Classical swine fever

- Immunotolerlance & persistant infection when
infected pregnant sows.

- Multifocal nonsuppurative myocarditis
- Similar to CSF lesions

20



> days gestation
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Possible involving Factors

- Cross border animal movement!

- Biosecurity Failures

(Intra- & Inter-farm spreading)

- Changing farm & management systems
- Exposing to the wild animals

* Global warming

- Globalization & the new coming AEC!!

por? National Pork Board
1776 NW 114™ Street, Clive, lowa 50325

checkoff pork.org | Toll-free: 800-456-7675 | Phone: 515-223-2600 | Fax: 515-223-2646
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