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Asian Top 5 Poultry Health Issues
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ABR = Antibiotic Resistance, NE = Necraotic enteritis, GD = Gangrenous dermatitis, EYP = Egg Yolk PeritoAPVnitis, Salmon
= Salmonellosis, ND = Newcastle disease, Al = Avian Influenza, IB = Infectious bronchitis, MG/MS = Mycoplazma, FAdAV =

Fowl adenovirus, APV = Avian metapneumovirus

Data Source/references: Breeding Companies, OIE, Industry Veterinarians
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Virus Biology & AlIV Status
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Avian Influenza Viruses
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Potentially there is possible Combination from H
and N =144

Hand N are important in virus entry & exit from
the host cell & interaction between virus & host
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Important Avian Influenza Viruses
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Two Pathotypes of Influenza A in poultry Pathogenicity of Al virus

Replication at point of enfry (target receptor)

Low Pathogenicity Highly Pathogenicity
Mild respiratory disease, | » Severe disease
depression, egq production | .

problems

HP Strains

HA cleaved

by ublguilous
Endoprotease
(Furin, PCE elc.)

High mortality up to 100%
e To date only [but not all]
viruses of HS or HY subtype
OIE List A disease

.r'-.."l ay F.u: acerba T-—- .-::nﬂu-e: Viremia
infections/conditions
o Notin QIE list A disease

Disease Severity
Generalized, fatal
Virus Pathogenicity

T

High {HS, HT)
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e Currently H5N1 Clade 2.3.4.4b Viruses dominate Globally (> 77 countries)
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HPAI Asia Situation
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* Domestic bird outbreaks: not reported from endemic countries
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* Al subtype HIN2 is endemic in many bird species in Asia & the Middle East. Virus has occasionally

crossing species barrier to mammals including human beings.

* H9 subtype viruses are NOT Notifiable to OIE: possible under-reporting on actual field situations.
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Three stable HA lineages:
% G1-W

* GroupA
* GroupB
* GroupC
* GroupD

¢ Beijing (BJ94/Y280)
+* Korean-like (Y439)
+* Few studies on Antigenicity

Peacock et al., Viruses (2019)



Epidemiology & Transmission
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AlV can infect a variety of Domestic & Wild Avian Species (including chickens,
turkeys, ducks, domestic geese, quail, pheasants, psittassines, gulls, shorebirds, emu

& others). The clinical manifestation of infection ranges from asymptomatic infection
to rapidly fatal disease

Aquatic birds, particularly Ducks, Shore Birds & considered the Natural Reservoirs
These waterfowl generally do not develop disease when infected with Al viruses.
Recently, investigators in Asia have shown that asymptomatically infected domestic

ducks are shedding more H5N1 to domestic poultry (references: FAO/OIE/WHO
2004)
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Kn ., Wledge | Influenza A viruses have been isolated from @uww
Free-living birds of the following Families

= Very Diverse '

= Very Diverse %5"" :

= High prevale| _ =
infection on _
basis

,‘:‘l%
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Kn wiedge = Recent Evidences support the Theory that @u‘ifﬁ“f
H5N1 being Spread by Migrating Wild Fowls

Shorebird Flyways | {Central Asia Flyway)

wawnw poultruindia.coin




How are the virus transmitted
& maintained in these species ?
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> Routes of bird-to-bird transmission include :

e Airborne transmission if birds are in close proximity

Transmission: Fecal / Cral rouba
Heavy lecal shedding By indecied duicks
Long iedrn persigbance i wabal
Isoilatian af AlVa from SulEoe waler

* Direct contact with contaminated respiratory secretions or fecal

material Maintenance: Bird to bird

Parsishance in anvircrimend

> Vertical transmission is not known to occur
(possible cross contamination in hatchery)

» Other factors (spread within & between flocks) :

* Broken contaminated eggs in incubators infecting healthy chicks

Peri-domestic Species: The ones most
likely in contact with poultry

« Diecasiondl solabons o
A from starlings & housa
Sparmows (i cortact wilh
milecied pouliry)

* Movement of infected birds between flock. Movement of formites e.g.
contaminated equipment, egg flats, feed trucks, clothing & shoes o
employee

* Contact with infected wild birds & waterfowl - Replication of some AlVs

n thesa spacies

:E'J.FIE[IITIE'.lEl:-

* Fecal contamination of drinking water
Garbage flies

» Infection - sometimes

» Resarvalr - unlikely

www, poultryindiacoin




g AlV in Commercial Ducks @i.::;'}iﬁ*

* Alexander (1982) reported a 53% isolation rate from pools of cloacal swabs taken
from ducks at slaughter

e Shortridge (1982) reported a 6% isolation rate from individual ducks in Hong Kong
 WHO (2005) reported 76% ducks & 21% chicken tested positive for H5N1 in Mekong

Delta, South Vietnam
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Early Spread of HPAI (H5N1) in Asia
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Spread of H5N1 Influenza Virus
Russis

Clade 1 (2003 — 2004)

Clade 2-Subclade 1 (2004 — 2006)
Clade 2-Subclade 2 (2005 — 2006)
Clade 2-Subclade 3 (2005 — 2006)

www, poultryindiacoin
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Avian Infleunza Outbreaks

« During winter of 2020-2021, a new genotype of highly-pathogenic H5N1 avian influenza

A virus emerged in Europe, comprising a (reassortant between the epizootic HP clade
2.3.4.4b H5N8 & local LP wildfowl strains).

« This new genotype caused record levels of infections in farmed poultry throughout
Europe and quickly traveled, via waterfowl! flyways, into North America, Africa and East
Asia

 In following seasons, this panzootic genotype underwent further reassortment with local
LP avian strains from waterfowl or seabirds - in Europe, North America &
beyond; generating a diverse range of genotypes. One of these North American
reassortant genotypes then entered South America and most recently, Antarctica

T m '

= . -
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Knu. wledge = Recent Spread of H5N, (Gs/GD Euroasian 6’3.::}}"‘3‘;

i lineage) HPAI Virus (2.3.4.4b Clade)

1. Fall 2020: virus moved from Central Asia
s «*y to Europe, Eastern Asia, Middle East &
Africa Bi-directional 2021 spring
!' migrations

Global (July 2020 to April 2023):
7515 cases, 14 million poultry deaths &

254 million poultry culled

2. Fall 2021: Virus moved to N. America
*  Winter 2022 move down East Coast
*  Spring 2022 Northward

* Late Summer 2022 Southward

3. Fall 2022: Virus moved to -
Central America, Carribean &
Northern S. America

4. Winter 2023: Virus moved down Pacific Coast
Spring 2023 detected in Southeastern & Eastern S. America

’
=
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Kn Swiedge Spillover of HPAI H5N1 virus .
' to Dairy Cattle |
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Cow Flu: H5N1 Clade 2.3.4.4b (2024)
"_-:‘- _ . More distant relatives W
Q Closest relatives }. o
Human *
'Y
Cattle H5MN1
f—r‘ oy
22 Mow 20235
{26 Sap—10 Jan)
13 Wow 2023 18 Jan 2
(25 Bep-2 Jan) {11 Dec-18 Fah}
'k._._Y._.J
Jump intarval
£ ™
}’ ! l Worobey et al., 2024

Schematic depicting the phylogenetic relationships between the
HA segment of the viral genomes in different host species &
when H5N1 likely spilled over into cattle

www poultryindiaco in
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Uhart et al., Nature Communications (2024)




Pathology & Diagnosis
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Highly Pathogenic Avian Influenza (HPAI)

Clinical Signs:

Sudden, high mortality (up to 100%)
Other Signs:

cessation of egg-laying, respiratory,

excessive lacrimation, oedema of head,
subcutaneous haemorrhage. Diarrhoea,

neurological signs.

v poldtryindiaco.in
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HPAI: Clinical Signs & Pathology
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Virus is spread & disseminated via air sacs & serosal route to oviduct.

Course of infection: loss of appetite, reduced feed intake & egg production drop (transient yolk follicle atresia,
acute necrotic inflammation of oviduct: permanent low egg production with quality issues).
HIN2 is Self-limiting disease, affected birds recover after 2 weeks. Mortality observed more in older birds (> 55

wks) or birds with complicated secondary pathogens.

Egg Production

Hi®
I

2L NS S

i

DHusaan Pragress |day)

—=PiHiwkh] =PHDw1h FE 10wk
s {1 1 3] oy o B Tl R i 1

D133 &%6G T EIIOLILIZEIIALS MELT 1809 20T 22

Gross Pathology of Oviduct & Abdomen

ﬁﬂnﬂuﬁdﬁtmhﬁﬂtﬁihﬁ'imm hUllruiﬂuln:Hd:rn
day & pi. Arroew indicates miecus & fibrin. C0. Egg yofk material in the
abdarmen necropsied on day 18 [C] & BD pd. (D). (Bofaate & ol, 2058)
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AlV Diagnostics:
Serology & Molecular Methods

lgG

I ELISA

—

Hemaglutimation Inhubition Ta:?-ll HI

‘ 10

10

Anligen-caplured Tesl

10° # g™

Virus Level

[Agargel Immune diffusion assay; AGID)
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Antibody Level




Disease Control
& Prevention Strategy




Disease Control & Prevention Strategy

Containment of HPAI Spread ‘

Quarantine of area and infected premises
Restrict movement of birds, product & manure
Move by Permit only

e & & @

Strict Monitoring of Dead bird disposal

Biosecurity

Increased Biosecurity

surveillance of all poultry in a 3-5 mile area

wonww, pouttryindiauco.in
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Spread of HEN1 Virus

Faniilery

Farmms wWith
Haalthy Bilrds

Farms with
Healthy Birds

Avian Influenza Control Measures @.";Eﬁﬁ

AlVin Live Bird Markets (LBM)

. Very important source of contamination

Hiirman, anlmals
FOrTTiLE
R e

TransRorT CAZES

i
farmites

Transport cages
EgE trays, vehicles

Farm erviranmment

worewy poultryindiacao,in
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Avian Influenza Control Measures

Control Measures during QOutbhreaks HPAI Control Strategies in Asian Countries
(Emergency Situation) Chinm : Combinatons of cullng  Veltnam, Thailand, Cambeodia

& vaccinatlon measures Lambnnadinns ol Lulling & Saarsan | e rscs
- (WViminame Yasoinstior ]

I. -

stamping Out’) of all

Rapid destruction ("Culling" or
infected or exposed birds

CQuarantine & rigorous d *'|r1'1=.~-:':’r':'. 1 of farm with
disinfectant e.g. formalin, iodine compounds

5 km radius
Campulsory Vaccination

7 km tigati
{High risk poultry areas) nvestigative

Surveillance Zone

wanw poultrusndia.cain
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e Control Measures of Avian Influenza DI

Surveillance

& Reporting Control Measures
Biosecurity Vaccination
Option

» Vaccination

e  Bio-security
* Stamping-out infected and at-risk flocks (sporadic infections)
ﬂ M L é

wwnw poultrundia.coin
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Surveillance & Reporting

Early Detection is the Key to Control AIV Spread

1. Routine Submission of Eggs or Blood to Lab for testing
. Broilers/turkeys — 10 blood samples per flock at slaughter
. Layers/breeders — 30 eggs per month

2. Routine Submission to Lab for diagnhosis of any Disease Problems

3. Training of local poultry industry of Danger of Avian Influenza
. Prevent introduction through good biosecurity

. Recognition of the disease

. Testing for avian influenza

www, poultryindiacoin




W e e
aLTRY

Kn ‘wied :
Jii Control of Avian Influenza @..
Biosecurity: Cleaning & Disinfection

s Clean and sterilise
feeding equipment

s Clean water linas

* Efective foot baths

* Vaccines and @ "

medication . )
MEDICATION DISINFECTION

* Written and
practiced protocols -
Maintenance of all
areas

MA Y j..u.t ruﬁ

* Disinfection to kill
axisting pathogens
and protect from
new ones entering
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Kn ‘wiedge Control of Avian Influenza @m

Biosecurity - Biosecurity — Biosecurity
We know where the virus comes from

* Wild water fowl

* Live bird markets/Sunday markets

» Backyard flocks/Mixed farming

Pet birds
* Other infected commercial poultry flocks

| fir &Sy
|

G

SRR eRRREZatT! ﬁ
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s Biosecurity: Al Virus Inactivation @

1. AlV are not very hardy, killed or inactivated by heat, drying, UV light & common
chemical disinfectants e.g. sodium hypochlorite, phenolic compounds,
qguarternary ammonium compounds, iodine compounds, formalin & other
aldehydes.

2. AlV inactivated within 6 days with field manure at an ambient temp (approx.
15°C) condition (Lu et al., 2003).

3. AIV (H7N2) loss infectivity in 24 hrs under 30 — 37°C & less than a week under 15
— 20°C temperatures (Lu at al.,2003).

““ﬁ“ﬂm
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Kn_ wiedge'  Effect of One hour Exposure of Different 6’2’.::5"5“
Disinfectants on the ability to inactivate AIV

¢ All 5 disinfectants are effective at inactivating AlV @ recommended concentrations.

e Only the Chlorine & Peroxygen compounds damaged the RNA (could not be detected by RT-PCR).

Disinfectant/dilution 1/10 1/100 1/256 1/1000
Sodium hypochlorite* NTY/(-)® (-)5/(+) (-)/(+)
Phenolic NT/(+) (-)/(+) (=)}/(+)
gj:tlernary ammonia ) /) /()
Peroxygen compound* WNT/t4) )/ (+) (+)/(+)
Peroxygen Compound NT/(-) -}/ (-)/(+)
(10 day old) NT/(+) (+)/(+) (+)/(+)

ANT = not tested. B(-) = negative for RT-PCR. ¢(-) = negative by virus (Suarez et al., 2003)

www, poultryindiacoin
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e Biofilms are the most common form of microbial populations in poultry facilities
—epwsaE = Almost all pathogens are able to form Biofilm (facilitated by Quorum Sensing)
= RBiofilms in poultry units are commaon in flocks with Chronic Bespiratory Tract

LT — E.--... 1 L L T TR O M W, ST ol . P
Caloufated sssuming a minule voleme of 760 mi for a 1.6 kg brodor chickien

-~ T Biofilms are the most common form of microbial populations in poultry facilities

2 a Almost all pathogens are able to form Biofilm (facilitated by Quorum Sensing)
Biofilms in poultry units are common in flocks with Chronic Respiratory Tract

infections (Pasteurella, Mycoplasma...)

Biofilms development in poultry facilities can be due to:

- Oral medication or nutrient supplement via drinking water

- Sub MIC concentrations of antibiotics/disinfectant stimulate Biofilm formation
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New Idea in Air Sanitation:
In-housing Fogging & Disinfection

Contaminated air is one way that diseases and viruses like HPAI can be transmitted into a facility

cut. S e Ve
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Avian Influenza Virus Shedding (4

HDIla

Avian influenza viruses are shed in the saliva, mucous, feces, & respiratory secretions of infected birds

Hna-awn--: 6 Ell:v.-.:.ml

Mean shedding (log,, EID;,/mL)
in respiratory & cloacal swabs

ERALY ‘ " LPAIV
| l

S b LTy mhay

'T'E';I-'i .\,.PI:'II,'.\,.

Mpan :-'-mn-'-: 1003; ¢ E 1D il

dy

Pagrsan Clirseu Sowi

LPAI viruses can be shed in asymptomatically infected or minimally affected flocks

The virus can also be found in the body fluids of other infected animals, such as cow milk

An Indication of AlV shedding length in days
in multiple poultry species

Pathotype I'nu:l!:n' l,rnp.rh of 'Ri_:-l.pir.ﬂnr!,- Viras 1 rnﬂh n!'.l:ln.:u;al Yirmus

Species Shedding {(Days) Shedding (Daysk

FIPAL Clee ko 2b {1.1-6.5) 15 {10620

Duck ] 28171 fr s 2 T=163)

LA Chicloen [ {OLH-17.K) 55 =157

Dhack 53 (0L7-153) B2 {L0-23.3)

T by 1040 (1.3=-24.7) 14.1 i1 8-40.2)

Ciuimea fowl 13 {0.4-9 41 1.3 (- 43

Migein 16 (0L4-10.2) 28 (03R40

sl A L ({9194}

A = nob applicable

Shedding noute

|
Caoacal

Germeraad et al., (2019)

www, poultryindiacoin




16" Powkry

Kn ~wledge

J BB MvEraBER

Contamination by Aerosol Fogging
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Reduce Virus Shedding & &

House & Environment

Decontamination

Washing with surfactant,

disinfectant spraying,
thermal fogging...
Consider Foaming
disinfection in severe
outbreak case
Continuous use of water
sanitizer

Antiviral Aerosol

Aerosol . Fogging
Infection ST & - [ Ry
5 E.;j I:::l T o = - -n.

SN &
SRR R

4 gl
' S
E}’)}/ Virus I":,/ﬂ
@ ﬁ Particles
: - Dust
: - Particles

i

Virus
Heducuun

- .

r
Virus
Shmjdmg ane-:uv::n

—d .0 o M 3

)
£ 4
:
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Application of Foggers

Fogger Cooling System

Low Pressure Fogging

High Pressure Fogging

I_-Iigh Pressure an_giﬁg

Fogger + Cooling Pads

Description

100 — 200 psi (7 — 14 bar), droplet sizes
=30 microns may cause wet litter at
high humidity

400 — 600 psi (28 — 41 bar), droplet sizes
af 10— 15 mierons minimal resicdual
moisture giving extended humidity
range

Alr s drawn through water-soaked filter
U1 o0 =15 momcrurs iivmiimar TEsiooan
moisture giving extended humidity
rdange

Air is drawn through water-soaked filter
{pad) by tunnel ventilation + Foggers
inside house

Environmental Fogging

"Fog"™ Machines
especially for disinfecting
works on the basis of
combustion & pressure [heat)
e 1.5 - 207 e 100mE
Forrmalin 100%
Peroxides 20 -25 %5

dosage

. "
IE o
- = R R R R AL R L R

Peroxides 20 -25 %

1™ Eckiban
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Microaerolized H,0, on Bacterial &
Viral Poultry Pathogens
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Efficacy of Vaporized H,

- against Exotic |

Silver Stabilized Hydrogen Peroxide

Animal Viruses

UAMLL 2§ darn ol ameanal dhfuren st muimal semes wsensdbl o o o o e g s snlas
Jaofram mared aew oypes gt ro PRI g

L1 I'I_lllllll-'u.'r' -

1997) .

= Silver stabilized H;0; and is a very effective,
Ll Tl i paase disin Tectant B wedark -l:-"‘-ll_:ﬂh'ul'-h'.l
across wide pH range:

{ F |1..u..|"i.:l'| el af.,

Ty | m b

[ p— kel mn

b R P

T

S — me ; - s e = Silver combines with HyO, ta enhance stability &
T o e o e _ia ) to boost performance to clean effectively with

u s ::__ 'J_"" x "'_'“ o "'_""' - "'_"' '":" "_'" whart cantact Timea {Jnl|rn:_'||ﬂ.l' F0E o F:l-l'&l'l.ﬁ.ﬂ-lrll.:l:l.
E:‘L? r.r:ﬂl:lll:\.l- hin & e fr= :-:l': n s ns e 5 e l:-:a “mar p "-_\. o A pokent Biofilm remoawver!
HCRDE shME R T A A L = |t works as bactericidal, fungicidal & also agalnst
D o N e o EErmes s s }l'i'l'LIE-EE atrn:I it works Eflient%? 1y i:nldtn:-a ter
L Lt 4y L NCTE Pl =1 Al zwH =1 Jasas Pl rec jrea A jrvAmet ivates
e S s R ort contact time [aimost Z0X more powertul).
ALY xn KO 4 0 SEE =AM o=
ASPY ETIZ0E AX =i SMrilM <If SMzdN =i i""lu potent Biofilm remover!
Y L4 A -n AN-Em =l 441 =M 1

a = # ” ! 4 . o : v :

BEEe Chirs e CUanA i i ae * It works as bactericidal, fungicidal & also against
M iy w0 [T 3 p=On LM =am ak=ma Bz Bn n=aa ] ] ¥ i
FRY B4 = M DlE=aM LMl =l Sl=@M - RI=0H SN aaie dd9 =k i ol viruses and it works E'HE'CEIM'E"H'II'I cold water
E 15703 A0k 7.7 ] A7 TAM ROl 7O iz 0o a1k 1
i BUAAE. BRERN. WL I (HERRCARERE CARiS e A = (does not require any heat to inactivate).
VENALD MMz Smcad o L <1 TP T T T 000 o= a8 <1 =1 : : g . :
VEVGAPR GRS D41 AL s TS 1 1A AMcOM JASs0E LMo =1 = = |t ig 5.3'|I:Ell colorless |I{1UId with no smell or taints

= AIY, s vne AHTY, Alns sops losr vioe; BT, Beossmper virse: TECY O B, chodorn v, i ool calars masdae: [IEOV-WT, oy clelors
shul b mieds bk MO, Moeosale Sass wrd MY, eeedaudbis wna SVIWV, it vwasalin Tess vina VIV, vealvali) susibeen v YEV-OT
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HPAI/LPAI Prevention Approach

2. Management

3.Vaccination

Triangle of
HPAI & LPAI

Control

1.Biosecurity
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Use of Al Vaccines (diw

What We
Want?

Objectives

Increase immunity against AlV.

Prevent mortality,reduce
symptoms
and economic losses.

Reduce shedding and
spreading of AIV, if infected.

It does not prevent infection =
No Sterile Immunity

Vaccination against Avian
Influenza is: to control the
diseases, not to eradicate the
virus

Antigen Vehicle

Vaccine &
Vaccination

Adjuvant Delivery
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*we==" Avian Influenza Poultry Vaccines (s

v'Inactivated “Whole virus” vaccines
v'Inactivated “Reverse Genetic” vaccines
v'"Recombinant vaccines

e  Baculovirus as the vector
e  Poxvirus as the vector
e Newcastle Disease virus as the vector

 Herpesvirus of Turkey (HVT) as vector
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kn wiedge | Example: Inactivated “Whole Virus” @

= Vaccine Response (H9 HI titers) e
Vaccinated
4 o 2 Vaccination Ag=
) 1" dose WS
& = el 5.73 2#= dase W14
3" dose Wwas

Good seroconversion
107 seen after 2 doses of
. l vaccine administrated

[#lnk (4]

WE Wia Wi Wis WIS WaE WidE WS Wd
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Example: Inactivated Recombinant Vaccine
against AlV H5 (B.E.S.T. Technology)

Baculovirus Expression System Technology B.E.S.T.

Antigen was expressed in insect cells after infection with a recombinant baculovirus encoding for

inserted sequence

Replication of the recombinant

Baculovirus Al HA Protein

h
A

o

tl“/&_ A

% Insertion of HA Gana >’—

BF PR MELTEY W TTTI

l Stephane Lemiere (2024)

Forelgn Protein )_'— \r,.

Immune reaction
agalnst Al HA protein

www, poultryindiacoin
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pecee Example: HVT-vectored H5 Vaccine @‘W

eoe o Retllisleg e HVT (Marek’s Disease Virus)

M apiae
1_.-'

,,,,,,,,,,
rrrrrrrr

Insertion of
HA-H5 gene

Ar“

HVT-H5 vaccine was constructed by inserting a recombinant HA-H5 gene into
the genome of HVT FC126.

m *  The recombinant HA-H5 was derived from a compilation of HPAI H5N1,
' rm—— - clade 2.2, 2005 strains (GenBank: MW310457).
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Recent Focus on Avian Immune System
under Virus Challenge Situation

( f{luﬁﬁ
INDIA

Nutrient Uplift & Consider
= Micro-nutrient Support

ﬁ. A ._J_.i k

+ e s e -
. —

e S

- -

Apply Immune
Modulating Agents

Rupture of Virus Envelope

Feed Sanitation
& Water Hygiene

wwnw poultrundia.coin
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INATE INPALINITY

Frssqin

.
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Role of Cell-mediated Immunity in Support @utﬁ;
of Inactivated Vaccination

ADAPTATIVE Sl iy

IEEATN ACTRASTIN FPTECTO0 Py a gull ;| WFRATIY

Eprogie
rigen pemrmngoels. | T PR
T P ———  a T
itk - " _' ¥
— Lo
A
= T =

Type of Immunity

Humaral (Ab Iga) Mo
Local Immunity
Cell-mediated (CTLs) No
Humoral (Ab IgY, IgM) Yes
emic Immunity
o Cell-mediated (CTLs) No

Killed Vaccines I

Head-associated

Lymphoid Tissues
are important secondary
tigdaes in the fight
against Respiratory
PFathogens

*  CALT [Conjunctiva)

#  HWALT [Hardenlan gland)
= MALT [Masal]

*  TALT {Traches]

Guillermo Zavala (2020)

.'|'~4.

T 10 Davs
Cellular

Immunety
[(Thl]

Ir‘flammatr}rl,.

E T-9-11 Days
Cytokines

Humaoral
Immunity
(ThZ)

veww poultryindiaco.in




Use of Antioxidants, Probitoics,
Immuno-modulators,
Organic Minerals & Vitamins ...

Kn “wiedge

s worvrranEn

Example: Organic Zinc & Selenium reduce

symptoms of vaccination stress by supporting
the Immune system

Zinc

= Skin/gut integrity, Keratin formation,
Lymphocyte & SOD production.
Glutathione production

Manganese

*  Macrophage killing ability, Steriodogenesis

* Chondroitin sulfate production

Copper

= Neutrophil activation, Cross-linking
collagen, Lysyl oxidase

Selenium

= Cellular protection

Chromium

* [nsulin sensitivity

lodine

« Metabolic rate

( f{lulﬁﬁ
INDIA

www, poultryindiacoin




K" wiedge Virucidal Effect @*
of Medium Chain Fatty Acids

 HA & N plays a vital role in the attachment and release of AlV during infection: HA in
virus envelope plays a critical role in viral binding, fusion & entry processes.

e 1-Monocaprin* docks with H5N1 HA (5 amino acids) of Avian influenza virus, exhibiting
inhibitory effects against H5N1 HA (Maheswaran & Revathi, 2017) .

Bl Wi + 1- Menocapraln PHE
S . 4.3 ot |
0 ", HA Protein A29% 441 1 5
!H-'";'- "‘t.‘:“; L :.:I" T Wisw E’ E IE .
. e o o O
LM
'.'..Ib o & B62
..... _ P o
- 0y J_I:, o TYR ' ki - £ smvear=lid Mg it Jersl]
! A 308 248 ' N Te—
- Crs T e
A:305 =]
THR '
&:3010

www poultryindiaco.in
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Antiviral Effect of Medium Chain Fatty @

Kn “wiedge

=t Acid (MCFA) Application through
Feed/drinking water

* Michelles from MCFA (Caprylic acid, Monocaprylin) interact with virus membranes,
causing buds or tubules formation which will rupture, leaving holes in the
membrane, killing microbial pathogens & inactivating virus particles.

e Supplementation of MCFA Caprylic acid through feed or water could kill the virus in

live birds.
5 ".n 5 * MCFA & MCMG are potent antimicrobials & antiviral with anti-inflammatory &
;k a- . growth promoting effects on recovery Pullets/Layers.
-.!:-_ -1-.

Ruptiers of Yirus Envelope

-
- | > D _ -
: ! o -:il
" EHHFI%HE » ' II ' o
THE FUTURE p D je T i N
R _...J e

www, poultryindiacoin




Kn  wiledge Guidelines & Application of @u}iﬂ
Control Policies for Avian Influenza

Evidence of
H5/H7 virus Index Case Spread to
Pathogenicity Flock Industrial

Population
Density in Policy

dlred

HPAI/LPAI Backyard High/Low Stamping out

Stamping out
HPAI/LPAI Backyard -
ngh | Vaccination

Stamping out

i e | v | S

After Capua & Marangon (2003)

worewy poultryindiacao,in




Human Infection
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Zoonotic
Disease
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L= Bird Flu Virus Infection

in Humans

i, Influenza A HS Influenza A HY
birds to man ; b - Potentially of 9 different subtypes . Potentially 9 different subtypes
e oo & e : Wl o 2 Can be highly pathogenic or low - Can be highly pathogenic or low

# ﬁﬂ o pathogenic pathogenic

Iinfluenza — from

A e et o , H3 infection have been H7 infection in human is rare, but
6y i \ documented among humans, can occur any persons who have
AN S ITARTA & L ‘ sometimes causing severe iliness close contact with infected birds,

& death symptoms may include
conjunctivitis/ or upper respiratory
influenza A HS symptom

- Potentially 9 different subtypes

Documented only in low

pathogenic form
H9 infections In humans have been
confirmed

1™ Eckiban

ULTRY
INDIA

worewy poultryindiacao,in
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Bird Flu Virus Infection
In Humans

_. &
-

r |I|-. 1
RIS
e

* Mo hurnan-to-human soreomd of HINT
i been deticrad during the qusand
owtbreal dn dobey cows.

@u’iﬁ”f
iNDIA




N WIESS® Zoonotic Potential of H9 Subtypes (B

e i

7 New Gene Pool ™\
, T e } . / %
Properties which may influence |
zoonotic transmission : s } |
HS H9 : » |
Worldwide meriace I HSHT
| |
tt-h receptor nding |
. | "V i
Signutume resadues for hama l |
| |
|
Matural LEnsmisan 1o PlES I ‘ y § I
Respiradory fmnsmission I!. HSNZ. HENY Il
N\ HEN1/01-02 /
e PR, O S i e 0 e .
v H% g Hu\u\ { |

i « - gy

HONZ 7 Li et al. 2003 HIN1, HINZ,

www, poultryindiacoin
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US Bird Flu Virus Infection
In Humans

ULTRY
INDIA

H5N1 detections in Wild Birds

ChL

e Case detected 10,563
* Counties affected 1,185
November 12, 2024

Cansvmme i panl Flia b

- —H Since February 2022 Outbreak

¢ 108.41 million birds have been
affected

J L ™ * Total 1,218 flocks in 48 States
- - * 533 flocks Commercial & 685

ST - flock Backyard
. = November 15, 2024

e Total Outbreak in Cattle 549
confirmed in 15 States

July 03, 2024

BF PR MELTEY W TTTI

Sumbwr ul € osfrmed Csves in Canle in e,
Fptal Clailieak

| .
o 4=

Confirmed Total Reported Human Cases

https://www.cdc.gov/bird-flu/situation-summary/?CDC AAref Val=https://www.cdc.gov/flu/avianflu/avian-flu-summary.htm

Ltate Cattle  Pouliry Undnowsen State Total
Cadibarmen 17 o o 77
Crlzradn 1 i o 161
Michigan - | a o 1
Miisurs i} =] i 1
Dregon o 1 o 1

Tewas L =] = 1

Wamukngase o 1 o 11
Source Total 31 I | 53

NOVEMBER 18, 2024

www poultryindiaco in




TR e

T he world 1s watching the US
deal with bird flu, and it is scary

e U need= ko
rassure the warid it
Pas e alnheeas

EElE Sl

Tulim ghe Oilvwicra

i e hras schacaber I Seak
Alvmi, for brees wabchoy sk
drrd ar K v B e
Al AN D i R
S, The pudugrn poves &
tal aeda 4 Paraal dad

Pl ot o i e F g
ot T ook beren
paied remwnme e ] B
Ry Lk e T
1 Rk, wied TR L vt L
e iBE H s b
IR

The rupy ekl ol apis o
alires Lo v & pacialy
T i L
b i b ™ oy o
WlllEL P e e nkeored iy
b ® ar e bpersay B b
i i coiakeg & chak Sor ke
e b s b gy
rapierhlard peeaasly pevdup
i e b B B
rarmepie e The HIK] panglie

e drt ected 1 e shas e 001
gty i b E riwer - s e
prinabdy o Lidrnd . AT
e L o n i appoa s
budigpacsd asd ikw, whhowa e
L T
¥ e e I e petiisiy

2u b Vi 1 e e

s cdiw ] e gl
it i b g

Bl e iy Fm o
i (ITad w sare a4
sl prooic i H LS prrsng
1k v I oo, A
o aw rrrmrraberr Head rie
rny s o p e
SR a0 b el i f el

L o LR L,

Ll 0 o O ik o do

TR TR ]

pasdemds Mend of ar wmadd s

t i Db b i Lot B i 1
| “hemariens e, b thi el b

i e ke’ s tha LD
reamtmyard o wes

T W75 kb Laarn (s b

i L raal s

- Bagned Eha rislos £0 [be e iz (Fwees ans mans

than 45 casid of ged pie is the UE glling tha wins in
d), Arer ica vedld reawrber Shal tha cowale y
whiera 3 pand smic sna rges can be sccussd of ot

+ dodag ssowgh to cortrol 1, We il hear hes Chins

il nos o Braugh § 6 wiog The Ceed=9 pandenis,
Mene & va sodld sk 8 reer patdeoee Sabmlsd 1he

by s oy e Thaay of us
WOALing e the Feplen B 3 oasd
irech wod of g edmg

| opideaiog el L T]
LTI TSy o e W |

r tderaify e viem Emirm ard

el iRt ) b
SR T s e reige b e

sl i By e e T
ot b v s v e by et

o Sarkrg vk fedardmoey

Wt i VO e

& Ten merd o rsis. g s

B il iy i paa Bl i

ey vm Digrhi d
Wy e il iy vhe Devid b
e s Pl S 30K, WY

fzen virus®, ow this coold b serp demapng

| e Srmre s ara | v b

Beutwiia, Lo ndtha

! L e i e s ebdy epd

Frabdichy warnad e vt rhar 1
il Tapdig g, 1 s ioed o
AT Y O A pAry

el i (] i ek B | g

| arrmwk paa P eearpse_ dle

= gy sl ien e ey
gl S i i k]

: torihe US° reputaiaon and sconarry.

s d e bamy em Sk

TR L TEE T
el e g e (e
vorm e i daarh: threet pad
O il Al WY B T
[im corpper mppees s
Adrical s CRisky rellas fideda
ey o rawonl i bk
o esemner e Serk,

Bl i ek g (i 16 i

§ ¢ TR0 i Ll e R e

FEREE K s of B
wincir w10 e
ikl s v muilabin, Phariog
EEERLE 2 wue s
i b 1 ¢ il i
mochmLaraing Cha el e

Emp W il o b e

5 bendeg tl-u-\.-pr; Erhvink
dwa

W e n o

i i b e i e

Beyond the risks to its own citizens (there are more
than 45 cases of people in the US getting the virus in
2024), America should remember that the country
where a pandemic emerges
doing enough to control it. We still hear how China
did not do enough to stop the Covid-19 pandemic.
None of us would want a new pandemic labelled the
“American virus”, as this could be very damaging
for the US’ reputation and econo
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can be accused of not

The US needs to
reassure the world it
has the outbreak

under control.
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Human Exposure to H5 Avian Influenza
near Migratory Shorebird Habitats woie

g,k g YT IR Pl AT -0

Serological analysis in humans in Malaysian

Cases of H5 highly pathogenic avian influenzas (HPAIL) are on the rise. Although

Borneo SugglEStE pl"iﬂl" exposure to HS avian mammalian spillover events are rare, H3NI viruses have an estimated mortality
influenza near I'Higrﬂtﬂr}" shorebird habitats rate in humans of 600%. No human cases of HS infection have been reported in

Malaysian Borneo, but HPAI has circulated in poultry and migratory avian
species transiting through the region. Recent deforestation in coastal habitats

Resiiemd; & March 2024

Apcepled 5 Beptamber 2005

Pl limbwia ol ing s 17 [lpnfge MOT0

B Chert nroprinea

Haransh Kiim ', Tincthy Willam 2, Jack Metiors". Caclaen Brady’, in Malaysian Borneo may increase the proximity between humans and

Girl 5. Rajshram @, Tock H. Chus @*°, Halera Brazal Monze', Vs . T P ] TAge r ey ey e =
el ety St g migratory birds. We hypothesise that higher rates of human-animal contact,
Mk ). Termpereton B, Tom Tipton', Ceaig P. Thomeson @, caused by this habitat destruction, will increase the likelihood of potential
Kamroddin Ahmed 3™, Chris . Orakeley @7, Mbss W, Caroll@" &

Kimsarly M, Fornscs™ zoonatic spillover events, In 2015, an environmentally stratified cross-sectional
survey was conducted collecting geolocated questionnalire data in 10,100

[
- "n
»
L ‘: Ll
.E‘.l‘-l-i l'
"*T L] "

individuals. A serological survey of these individuals reveals evidence of HS
neutralisation that persisted following depletion of seasonal HEYH3 HA binding
antibodies from the plasma. The presence of these antibodies suggests that
some individuals living near migratory sites may have been exposed to H5 HA.
There is a spatial and environmental overlap between individuals displaving
high H3 HA binding and the distribution of migratory birds, We have devel-
oped a novel surveillance approach including both spatial and serological data
to derect potential spillover events, highlighting the urgent need to study
Ccross-species pathogen transmission in Migratory Zones.

(East Asia/Australia Flyway) |

www, poultryindiacoin
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Bird Flu H5N1 Treatment in Human

1. There is No Effective Treatment for HPAI in Poultry

2. Drug Treatment possible in Human Cases

 Amantadine, Rimantadine used, resistance development quickly (Webster 1985)

* Newer analoques of Sialic acid (GG167, 4-guanidineNeu5AC2en) effective in
animal models (Hayden et al.,1992)

* Current available antiviral drugs : Oseltamivir, Zanamivir ....

-
| | A Al i




Epilogue




Multiage Flocks ?
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Avian Host & Avian Reservoir ('1%..";&";‘”
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/hat are the possibilities ?

8600+ species of birds worldwide

wana poultryindia codn
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Biosecurity Management Vaccination

Minimize or Delay Optimizing Overall Increase Specific
Field Exposure Flock Health Resistance

&

www, poultryindia.co.in

y Biosecurity - Biosecurity — Biosecurity
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 Natural reservoirs of AlV infection are abundant & will not go away

 Disease surveillance & Early Detection is the key to Control AlV Spread

 Enhanced Biosecurity & Change of Farming Practice are the best long term
Strategy to Prevent AlV infection

* Vaccination Strategy (in addition to Mass Culling method) will be more effective to
stop the rapid spread

* Industry & Public Sector Corporation is vital for Successful Control & Eradication

A need of Transparency & Openness in Disease Information Exchange & Reporting

Need for a Global Approach in Al Control Strategy

EI-IAFI%“E

www, poultryindiacoin
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