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Virus Classification

= The family Birnaviridae contains three genera:
Aquabirnavirus includes viruses that infect fish,
Included is the virus that causes

= infectious pancreatic necrosis of salmonoid fish.
Entomobirnaviruses includes viruses that infect
Insects.

= Avibirnavirus infects birds. Only one species, the
virus causing infectious bursal disease (IBD).

= No birnavirus has been reported to infect mammals,
including humans.



https://www.sciencedirect.com/topics/immunology-and-microbiology/birnaviridae
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il ¥ 50l L LlaiY) Pathotypes

= Serotype 1 - pathogenic IBDV affecting ﬁ)oultry (classic, hyper or
very virulent, variant IBDV strains and all IBDV vaccine strains).

= Serotype 2 - apathogenic IBDV.
= Four Fathotypes of IBDV serotype 1 have been described referring
specifically to virus virulence:
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= Mild field and vaccine IBDV strains: cause no mortality or

clinical symptoms, but bursal damage dependant on V|rulence of the
virus may still be evident.
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= Classical IBDV strains: cause mortality ﬁ<20%12 and bursal
lesions. Able to break through a moderate level of maternal derived
anUbody

= Hyper or very wrulent IBDV strains: cause severe mortallty
(>20%) and bursal lesions. Able to break through higher levels of
antibody than classical strains.
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Variant Strains s el )l
= Variant IBDV strains.:

Strains that do not express certain virus (neutralisation)
epitopes typical for classical strains.

= Variant strains are able to break through higher
levels of maternal derived antibody than classical
strains causing an early IBDV infection with severe

bursal damage (atrophy), resulting in
Immunosuppression.

= Mortality is less than 5%.
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Viral Protein Structure

Five viral proteins designated VP1, VP2, VP3, VP4 and VP5
VP1 plays a key role in the encapsidation of the virus particle.

VP2 encodes the major antigenic determinants of the virus,
including epitopes that are important in virus neutralisation.

VP3 is a group specific antigen that is recognised by non-
neutralising antibodies. VP3 acts as an intermediary, interacting with
both VP1 and VP2, and the formation of VP1-VP3 complexes is likely
to be an important step in the morphogenesis of IBDV particles.

VP2 and VP3 are capsid proteins
VP4 is a minor and non-structural polypeptide.
VP5 likely has a regulatory function
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Prevalence

IBD was first described as a specific new disease by
Cosgrove in 1962 in the town of Gumboro, Delaware,

USA.
Variant IBDV strains were first reported in the USA in
1986/87.

Hyper or very virulent IBDV strains were first reported in
Belgium and The Netherlands in 1987.

Currently IBDV has a worldwide distribution, occurring in
all major poultry producing areas.

The classical and hyper virulent forms of IBD are
predominant in all countries with the exception of North
America and Australia.

In the USA the variant strains of IBDV predominate.
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= The route of infection is mainly oral, but also via the
conjunctiva and respiratory tract




Pathogenesis . 4xal Y/
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IBDV infection in chicks younger than 3 weeks of age
causes severe damage to the bursa of Fabricius, with
depletion of B cells expressing sIgM affecting mostly
primary antibody responses. Infection, especially at 1
day of age, also results in a significant decrease of slg-
expressing B cells in spleen and peripheral blood
lymphocytes, but does not affect circulating CD4+ and
CD8* T cells
The damage to the bursa is transient, follicles become
repopulated with lymphocytes, and tissue architecture is
restored, but primary antibody responses remain depressed
until at least 7 weeks post-infection (PI). Ultimately however,
they also recover. The duration of the recovery process
depends on the age at infection and the virulence of the
<train



https://www.sciencedirect.com/topics/immunology-and-microbiology/peripheral-blood-lymphocyte
https://www.sciencedirect.com/topics/immunology-and-microbiology/t-cell
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4uz) Y) Pathogenesis

The most likely route of infection is oral ingestion of contaminated faeces or
other contaminated organic material.

Using immunofluorescence techniques Weiss et a/ (1994) demonstrated
that following oral infection:

Virus was present within 4-5 hours in the macrophages and lymphatic cells
of the duodenum, jejunum and caecum.

Duodenum, jejunum and caecum are the first sites of viral replication.

By way of the portal venous system virus reaches the liver within 5 hours
post infection.

Kupffer cells in the liver trap and phagocytose a considerable amount of
virus particles.

IBDV reaching the main bloodstream is circulated to other organs including
the bursa of Fabricius.

Immature B-lymphocytes in the follicles of the bursa are the target cells for
viral replication.

By 13 hours post-infection most follicles in the bursa are virus positive.

By 16 hours post infection a second massive viraemia occurs.

There is infection and secondary viral replication in other lymphatic organs.
Clinical disease and death occurs within 64-72 hrs post-infection.



http://www.gumboro.com/control/vaccination/antibodies.asp
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Clinical Signs : (=l e !
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Gross lesions : 4y il ey
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Gross lesions
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Lesions 3

a sl (e Tedy Taa B ol ) e 3oV A pall il il Wl
Dhal i ladl dadan Jlaay Gua Gl ) )
. Gelatinous yellowish transudate <>
> Al o) (e laal g il jall skl aladil) iy s
e SN Gl D) cadal) i) gl sy
mé\ u\)ﬂ\ aJ}c caé\_\.m)u;j\ ;,\)MJ\ da il uA.\;A
\fhac_\mau\au MJJSU‘JQ\UJJC-‘*‘JJWH‘




Lesions 4
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2. Atrophied Bursa




Bursas from Left to Right:
Acute stage. Enlarged oedematous bursa

5 days post infection bursa returns to normal size.
May be haemorrhagic as in this specific bursa

8 days post infection bursa atrophied and up to 1/8 of
normal size






Lesions 4
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Variant IBDV strains do not cause as severe an inflammatory
response. However severe bursal atrophy is characteristic
and mortality is usually less than 5%.
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Histopathology section of atrophied bursa Histopathology slide of healthy bursa




Histopathology of bursa of Fabricius 3 days after challenge.
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Lab. Diagnosis

Virus neutralization VN (gl Jatadl) jLadl) -
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v Antigenic relatedness of different IBD viruses are

calculated based on the neutralisation titres achieved
with heterologous and homologous IBDV antisera.

~Using VN technique distinguished six subtypes among 13
serotype 1 IBDV strains .
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ELISA kits provide quantitative but not qualitative data on the
immune status of birds. Blood levels of antibodies can be
measured, but the specificity of these antibodies cannot be
determined.

When referring to ELISA titers, it is important to specify
which kit has been used to analyze the sera.
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IBD serology (Idexx ELISA) of commercial broilers in the six tested flocks (cycle
1[1-1, 1-2], cycle 2 [2-1, 2-2], cycle 3 [3-1, 3-2]). All of them were in ovo
vaccinated using an immune-complex vaccine against IBD in the hatchery

Ref. Cazaban C, Swart WBF, Rietema RMW, Wit JID, Palya V, et al. (2018) Field
Assessment of An Immune-Complex Infectious Bursal Disease Vaccine in Chicks Born to
Non-Hyperimmunized Broiler Breeders. J Vet Sci Ani Husb 6(3): 304
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Fluoresence Immuno Antibody Test
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Isolation of Virus in Chickens glaall 4 Jali=
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= RT/PCR-RFLP

(Reverse transcriptase/polymerase chain reaction-
restriction fragment length polymorphism assay)

PCR and RFLP do not show antigenic variation but genetic
variation which may lead to antigenic variation.
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Vaccines : <l
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Immunization Program : (el zal
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Vaccination of Breeders stocks
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Classification of Live Vaccines

Live vaccines are classified into three groups according
to their ability to break through ever increasing levels of
MDA.

Mild — these vaccine strains are highly attenuated,
breaking through very low levels of MDA and are thus no
longer applicable in the commercial environment.

Intermediate — attenuated IBDV strains breaking
through MDA titres < 6 log2 VN (VN of Intervet) (ELISA
(IDEXX standard) titre 125).

Intermediate Plus/Hot — attenuated IBDV strains
breaking through MDA titres < 8 log2 VN (VN of
Intervet) (ELISA (IDEXX standard) titre 500).



Decline of MDA in Progeny

MDA is protective when present at a sufficiently high titre,
however due to metabolism and growth the antibody titre
declines at a rate of 1 log, VN titre every 3 to 5.5 days
(broilers 3-3.5 days, broiler breeders 4.5 days and layers 5.5
days), thus 2 to 3 weeks post hatch the susceptibility of a
chicken flock to an IBDV infection increases. MDA protects
chickens against field infection but also neutralises live
vaccines resulting in vaccine failure. Knowing the source of
day old chickens and determining the level of circulating MDA
is critical to the implementation of an effective live
vaccination program.

Key: | —_— Broiler —@— Commercial Layer



Schematic representation of IBDV titres (VN log2) required to
protect against IBD infection with a very virulent (D6948) and a

classical (Faragher 52/70) IBDV strain.
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Common Questions

Is day old vaccination against Gumboro Disease
recommended?

While probably doing no harm the benefits of a day old vaccination
are questionable. The level of maternal derived antibody will be too
high neutralizing the vaccine virus.

See "Vaccination / Decline of MDA in Progeny”.

Despite vaccination we still see Gumboro related
mortality. Are we vaccinating too late?

The chances are that vaccination is done to early at a age
when maternally derived antibody levels are still high,
neutralizing the vaccine strain.



http://www.gumboro.com/control/vaccination/mda-decline.asp

Is it possible that we have variant strains against which the
vaccines do not protect?

All the IBDV strains, including vaccine strains, belong to
a single serotype thus all vaccines should be efficacious.
Vaccine failure is usually the result of incorrect vaccine
administration, or vaccine administration at a time when
the maternal derived antibody levels are still too high.
By far the majority of Gumboro isolates made outside of
North America are classical IBDV.

Can the Gumboro vaccines be applied by spray administration?
The preferred route of administration is drinking water application
as this directs the virus into the digestive tract. However, spray
vaccination is an alternative and if administered effectively will give
comparable results.



Construction of the recombinant NDV expressing IBDV VP2 protein.

A.  GGCCGGCC| VP2 TGAGGCATTAGAAAAAAACACGGGTAGAAGGCCGGCC
GE GS

%CGGCCTCTGCCAACT

) NP H

B. Asc 1 Sac Il

'
pLaSota 3'.L NP }L P H M H

pLaSota/VP23'< VP2 NP H P H M R

Sac Il

Journal of Virology

JOUYHQ!S.ASM.OIQ Copyright © American Society for Microbiology. All Rights Reserved.



A Recombinant Newcastle Disease Virus (NDV) Expressing VP2 Protein of
Infectious Bursal Disease Virus (IBDV) Protects against NDV and IBDV

Age at

Exptl. group|No. of chickens Age (days) at vaccination Vaccine challenge Ch"?‘"e”bge
- virus®2
Primary Secondary (days)
1 10 2 — Commercial NDV 23 Texas GB
vaccine
2 10 2 — Commercial IBDV 23 GLS-5
vaccine
K] 10 2 — rLaSota/VP2 23 Texas GB
4 10 2 — rLaSota/VP2 23 GLS-5
5 10 — — None 23 Texas GB
6 10 — — None 23 GLS-5
7 5 — — None — None
8 10 2 23 Commercial NDV 47 Texas GB
vaccine
9 10 2 23 Commercial IBDV 47 GLS-5
vaccine
10 10 2 23 rLaSota/VP2 47 Texas GB
11 10 2 23 rLaSota/VP2 47 GLS-5
12 10 — 23 None 47 Texas GB
13 10 — 23 None 47 GLS-5
14 5 — — None — None



http://jvi.asm.org/content/78/18/10054/T1.expansion.html#fn-2
http://jvi.asm.org/content/78/18/10054/T1.expansion.html#fn-3
http://jvi.asm.org/content/78/18/10054/T1.expansion.html#fn-4

A Recombinant Newcastle Disease Virus (NDV) Expressing VP2 Protein of
Infectious Bursal Disease Virus (IBDV) Protects against NDV and IBDV

= Immune responses to NDV or IBDV induced by vaccination

Antibody titers®
Against NDV Against IBDV
Groups | Vaccines Secondary Secondary
Primary vaccination vaccination Primary vaccination vaccination
ELISAS VN2 ELISA VN ELISA VN ELISA VN
1 Commerc| 4,720 336 6,960 683 10> 22 10> 22
ial NDV
vaccine
2 Commerc| 10> 22 10> 22 7,870 687 8,610 1,056
ial IBDV
vaccine
3 rLaSota/ | 5,103 294 7,030 629 6,580 576 7,120 982
VP2
4 None 10> 22 10> 22 10> 22 10> 22



http://jvi.asm.org/content/78/18/10054/T3.expansion.html#fn-9
http://jvi.asm.org/content/78/18/10054/T3.expansion.html#fn-10
http://jvi.asm.org/content/78/18/10054/T3.expansion.html#fn-11
http://jvi.asm.org/content/78/18/10054/T3.expansion.html#fn-12

Protective efficacy of primary and secondary vaccination against NDV

challenge
Vaccine Primary vaccination Secondary vaccination
No. dead/total | Protection (%) No. dead/total | Protection (%)
Commercial 1/10 90 0/10 100
NDV vaccine
rLaSota/VP2 1/10 90 0/10 100
None 10/10 0 10/10 0

Chickens were vaccinated by eye drop instillation with commercial NDV vaccine

or rLaSota/VP2 and challenged intramuscularly with virulent NDV strain Texas
GB 3 weeks after primary or 2 weeks after secondary vaccination.




