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Data around the world in 2014
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1. REASONS FOR ENDEMICITY OF CENTURY OLD NDV AROUND THE WORLD.

Virus family Paramyxoviridae

Genetic material Negative sense, Single stranded 

RNA, Non-segmented

Number of proteins 8

Virulence Depending on the cleavage of 

fusion protein (F0)

Pathotypes Lentogenic

Mesogenic

Velogenic

Genotypes >20

Serotypes Single

Live vaccine Lentogenic and Mesogenic strains

Clinical signs and 

PM lesions
Details in next slides

Incubation period 1-6 days in vvND

A. RNA Viruses
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B. Epidemiological Features In ND Endemic Countries
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Infected Premises 
Secretions and excretions 

Contact Feeding and 
drinking

Droplet 
Inhalation

Vehicle / Equipment's

Feces and Manure
RT: 94 days;  >370C: 56 days

Live poultry
(Dirty pens: 6-14 days)

People/Vaccinator crew

Pest / rodents / animals

Contaminated feed and water

Wild birds

Slaughter waste disposal/ 
Dead bird disposal

Vector 
mediated

Contaminated eggs

C. Epidemiology of transmission

250 spp. Of birds 2/7/2023@ Dr. Prakash Reddy, Ventri Biologicals



D. VIRUS PATHOGENICITY AND VIRULENCE
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Spread by inhalation: Aerosol  or fecal-oral route

Fusion protein: Helps in attachment

Infects cells in the URT and GIT. 

Lentogenic ND

VVND/HPAI: Spread to different tissues 

Virus found in most tissues within 22 – 44 hours

Velogenic
/Mesogenic
2nd Viremia 

Catastrophic 
disease of 
poultry
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Virus Strain IVPI 

(0-3)

ICPI

(0-2)

MDT

(24-120 hrs)

Pathogenicity 

Classification

Fusion protein cleavage site 

(amino acid position 112-117)

Virulence Immunogenicity

V4 0 0.0 >120 Apathogenic G         R        Q      G        R        L

PHY.LMV.42 0 0.0-0.16 >120 Apathogenic G         R        Q      G        R        L

Ulster 2C 0 0.00 >120 Apathogenic G         R        Q      G        R        L

VH 0 0.15 >120 Apathogenic G         R        Q      G        R        L

Hitchner B1 0 0.2 >120 Lentogenic G         R        Q      G        R        L

F 0 0.25 >120 Lentogenic G         R        Q      G        R        L

VG/GA 0 0.35 120 Lentogenic G         R        Q      G        R        L

Clone LaSota 0 0.36 106 Lentogenic G         R        Q      G        R        L

LaSota 0 0.4 106 Lentogenic G         R        Q      G        R        L

Mukteswar 0 1.4 44 Mesogenic R         R Q       K       R       F

Komarov 0 1.41 48 Mesogenic R         R Q       K       R       F

Roakin 0 1.45 48 Mesogenic R         R Q       K       R       F

Velogenic- CA 1083 

(VVNDV)

2.6 1.8 48 Velogenic R         R         Q       K       R       F

Velogen- Texas GB 

(VVNDV)

2.6 1.7 56 Velogenic R         R         Q       K       R       F

Genotype VII (XIIIb)-

India

2.8 1.9-2.0 <48 Velogenic R         R Q       K       R       F

Genotype VIIi 2.8-3.0 1.9-2.0 <48 Velogenic R         R Q       K       R       F

Cleavage site



Pathotypes Main tropism Respiratory Digestive Reproductive Nervous Mortality

Asymptomatic Enterotropic - - - - -

Lentogenic Respiratory / 

Enterotropic

+ - - - +/-

Mesogenic Respiratory ++ - - +/- +

Velogenic Neurotropic Neurotropic/ 

Respiratory

+++ - +++ +++ ++

Viscerotropic Enterotropic/

Neurotropic/ 

Respiratory

+++ +++ +++ +++ +++
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G. CLINICAL PICTURE AND DIFFERENTIAL DIAGNOSIS
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Respiratory lesions

Petichial Hemorrhages in rib cage

VND/HPAI/Fowl cholera
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DIGESTIVE TRACT/ INTESTINAL LESIONS

Gizzard fat hemorrhages

VND/HPAI/Fowl cholera

Proventriculitis

Black Proventriculitis

(E.coli O142)

Haemorhhagic tonsils

Mucosal hemorrhages

Haemorhhagic

intestinal ulcers



REPRODUCTIVE LESIONS: OOPHORITIS AND 
EGG ABNORMALITIES
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Salmonella / Fowl cholera 
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Vaccination error

VVND/HPAI

AEV

Vitamin deficiency

NEUROLOGICAL / TORTICOLLIS

file:///D:/Field visit Photos/AE/Bharat agro AE confirmed Nov-Dec 2018, 28 wks hatch -30% hatchability, current age 32 wks/KSWQ2291.MP4
file:///D:/Field visit Photos/AE/Bharat agro AE confirmed Nov-Dec 2018, 28 wks hatch -30% hatchability, current age 32 wks/KSWQ2291.MP4
file:///D:/Field visit Photos/Swamy breeders-NDV -AE/ND 6wk Outbreak Now 11th wk Torticolis Swamy Hatcheries Hosur.MP4
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Pathogens can colonize the inner ear 

following migration from the nasal and 

oral cavity to the middle ear, through the 

Eustachian tube 
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Outbreak with NDV Genotype VIIi 

Phlebitis



Europe in late 
1960s

• Genotype III, 
IV, IX and X

Middle East 
during 1980s

• Genotype VI

Asia, Africa, Europe 
and even isolated in S. 
America, Since 1984 

• Most variable 
Genotype VII, 

• Sub-genotypes of VII 
(XIII)

Latest 
Indonesia 
Israel and 
Pakistan

• VIIi (XIX)

First reported in 1926 in Newcastle-upon Tyne, England

1920-1960

• Genotype I, 
II, IV

• Lentogenic

• Mesogenic
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A. 



B. WHAT IS THE CHANGE IN NDV GENOTYPES AFTER 2013? 
(DIEL ET AL., 2013)

Former classification Latest Main geographic

distribution
Lineage Genotype Genotype

1 I I Worldwide

2 II II Worldwide

3 III III Far East 1960

3 IV IV Europe before 

1970s

3 V V North America

4 VI VI Worldwide

5 VII VII Worldwide

3 VIII VIII S. Africa, SEA

3 IX IX SEA

2 II X N. America

3 - XI Africa,

Madagascar

Former classification Latest Main geographic

distribution

Lineage Genotype Genotype

- - XII China, S. America

5 VII b XIII ME, Asia (India)

7 VII ? XIV Africa

5 VII d XV Asia and ME

- - XVI Central America

7 VII ? XVII Africa

7 - XVIII Africa

7 VII i XIX Pakistan, 

Indonesia, Israel, 

ME, Asia

7 VIIj ? China, Ukraine, Iran

7 VIIk ? Indonesia, China
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Low 

pathogenic
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Genotype VII: 

Most Variable

C. Phylogeny of NDV isolates in India and Neighboring Countries



NDV GENOTYPE VIIi 
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Challenges in vaccinated flocks 

- Egg production drop in long lived birds 

- Severe mortality and clinical signs in young chicks < 6wks of age
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Vaccines as Treatment?????

If a Lie is told loud and long enough people will begin to believe it.

-A.H



A. MESOGENIC STRAINS
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•1930’s Iyer and Dobson (England) Passaged Hert’s 33 isolate in embryonated eggs-
H- strain

•Beaudette (USA) screened 105 isolates:  Roakin strain

• Iyer (India)- Mukteshwar isolate passaged in embryonated eggs –R2B strain.

•Komarov (Palestine) Intracerebral passage in ducklings- Komarov strain

ATTENUATION OF VIRULENT STRAINS

• Capable of causing disease and high mortality in fully susceptible birds

Though the vaccines induced very good protection

“Red”



B. DEMAND FOR SAFER VACCINES: LENTOGENIC STRAINS
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• Beaudette provided 8 strains of ND and one control of IBV.

• B1 strain for day old chicks, licensed in 1950. 

Hitchner (1947) at Virginia polytechnic institute

• Revised his records on 105 strains to identify any candidate with low virulence and got
3 strains.

• The mildest strain was the isolate from Adam LaSota’s farm.

Beaudette , Poultry pathologist at New Jersey

• Isolated NDV from mild respiratory disease in young chicks similar to B1 strain in
virulence and immunogenicity: F strain.

Asplin, England (1952)
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• Milder or stronger viruses

• Less post vaccination reaction and better immunogenicity .

• Heat resistant strains

Vial of virus is a heterogeneous population 

LaSota : Clone 30, CL/79, Master Clone 

B1 : C2

Local lentogenic : VH strain

Heat resistant strains : V4-HR, I2

C. Cloned Vaccines– Reduce vaccinal reactions?



D. RECOMBINANT VACCINES
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Useful For Endemic Countries with  very virulent NDV ?

Immunogenic protein with 

Antigenic Variation

- F protein

- HN protein ?

Latency with Marek’s virus as 

vector?

Local Mucosal immunity in the 

early stage?

Long lasting immunity high 

protective titers to counter 

Velogenic ND challenges



Increase the dose of 

Challenge virus

Genotype XIII/ VIIi
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Homologous vaccine : 

Reduce the amount of  Virus 

Shedding  

Sterile 

Immunity?
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- Clinical Signs 

- Mortality

Egg Production drop

Viral Shedding
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• 16

Low

• 32

Low

• 64

OK

• 128

Optimum

• 256

Optimum

• 512

Optimum

• 1024

High

• 2048

High

Challenge : VVND (Velogenic)

ICPI: 1.9-2.0
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C. SERO-MONITORING OF NDV TITERS IN BREEDERS
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SEROLOGY OF POST MID-LAY VACCINATION
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Flock Age

HI titers

64 128 256 512 1028 2056 4012 GMT

12 wks 2 8 7 2 1 0 0 7.6 (128-256)

18th week 1 5 6 7 1 0 0 8.1 (256)

37th week 0 2 6 4 1 0 0 8.3 (256-512)

51st week 0 3 2 2 3 0 0 8.5 256-512)

60th week 7 1 2 0 0 6.6 (64-128)
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E. VACCINATION PROGRAM IN LONG LIVED BIRDS
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Days/Weeks 5/6th D 25th D 4th Wk 10th wk 20 wks Midlay

Live Live Killed Live Killed Killed

Killed

B1/LaSOta LaSota ND Killed R2B 4K 4K

ND Killed

High challenge

Breeders

Days/Weeks 5/6th D 25th D 4th Wk 9th wk10th wk 17th W Midlay

Live Live Killed Live Live Killed Killed

Killed

Comm. Layers B1/LaSOta LaSota ND Killed LaSotaR2B ND+IB K ND+IB K

ND Killed ND Killed

High challenge

Stop Repeating Live vaccines during lay?
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G
M

T

Immunosuppression

No 

vaccine

Only 
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Killed
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F.  VACCINAL REACTION
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Lentogenic strains Factors  influencing  vaccinal reactions

• Mild respiratory 

disease

• Airsacculitis

• Egg production drops

• Eggshell changes

• Wider range of signs

MG/MS positive flocks

Immunosuppressed /Compromised respiratory 

system

Strong lentogenic viruses as primer

Poor vaccination techniques

Spray vaccination

Large amount of NH3 or dust
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B. NUTRITION AND MANAGEMENT

2/7/2023@ Dr. Prakash Reddy, Ventri Biologicals

Egg production: 

- Didn’t reach peak 

- Egg production drop of ~30% less than STD

Body weight 1-1.1 kg



• Source of bird

• Age of bird

• Nutritional status

• Immunological status

• Immune-suppression

• Complications

• Vaccination program

Host

• Virus virulence

• Virus infectivity

• Antigenic variation

• Genetic variation

• Virulence variation

• Exposure dose

Agent
• Quarantine

• Sanitary conditions

• Physical stress

• All-in-All-out system

• Multi-age flocks

• Accessibility to birds

Environment

Immunogenic vaccines and 

Vaccination programme

Cleaning (99%) and

Disinfection (1%)

Strengthen Biosecurity
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