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Infectious bursal disease (IBD) is a conta-gious viral disease of young chickens. The
virus attacks developing B-lymphocytes in

the bursa of Fabricius, resulting in immuno-
suppression, which is the most significant
feature of the disease.
Although much has been learned about

the disease and many good vaccines are
available, the disease continues to exist and
exert some detrimental effects in most
flocks of pullets and broilers around the
world.

Course of the disease

IBD is caused by a very stable, hardy virus
that is transmitted horizontally bird to bird
or through a contaminated environment. It
typically affects young growing chickens two
to six weeks of age. The virus attacks lym-
phocytes of the immune system, principally
in the bursa of Fabricius, which is a small
round organ in the body cavity just under
the cloaca.
Destruction of B-lymphocytes impairs the

function of the immune system. The result-
ing immunosuppression results in poor per-
formance, poor response to other

vaccinations and susceptibility to a number
of secondary infections, such as some other
viral diseases (Marek’s disease and inclusion
body hepatitis), bacterial diseases (Staphylo-
coccus and E. coli) and even the protozoal
disease, coccidiosis.
Infection in the first three weeks causes

mostly subclinical symptoms, but the result-
ing damage to the immune system is perma-
nent. Infection after about three weeks
results in expression of clinical signs of illness
or mortality, but less permanent damage to
the immune system.
Nature provides the best protection dur-

ing those critical first few weeks in the form
of maternal antibody, transmitted from the
breeder hen through the yolk of the hatch-
ing egg. This passively acquired antibody is
absorbed into the blood of the chick and
prevents IBD infection by either a wild type
or live vaccine virus.
However, this antibody slowly disappears

from the chick’s blood over the first two to
four weeks, and then the young bird
becomes susceptible to infection. To pro-
vide continuing protection, live vaccination
with modified live intermediate or interme-
diate plus vaccines is used to stimulate an
active immune response.

Timing of this vaccination is critical to its
success. If given too early, when there is still
a protective level of maternal antibody, the
vaccine virus will be neutralised and no
immunity will develop. If given too late, after
maternal antibody has declined, the field
virus may have an opportunity to infect first.
Adding to this complication is the fact that

not all breeder hens transmit the same level
of maternal antibody to the chicks, so this
point of susceptibility can be reached at dif-
ferent times by different individuals in a
flock.
Flocks are often vaccinated more than

once, several days apart, to try to cover the
range of time most individual chicks are
expected to become susceptible to vaccine
virus infection. Maternal antibody half-life
will differ between broilers and layers, with
broilers typically becoming susceptible ear-
lier than layers.

Ability to mutate

Since IBD first emerged about 45 years ago,
the virus has shown an ability to mutate and
change into different antigenic and patho-
genic forms. There are two basic serotypes
of IBDV, known as types 1 and 2, although
only type 1 is considered pathogenic. Within
serotype 1, several distinct subtypes are
now recognised. Variant strains emerged in
the USA in 1985 that affected young flocks,
despite normal levels of classic IBD maternal
immunity.
This demonstrated the need for new killed

vaccines made from the variant viruses so
breeder flocks could transmit more protec-
tive immunity.
Some classic live vaccines naturally have a

broad spectrum of protection and protect
well against these variants. Other vaccines
are more narrow in their spectrum of pro-
tection and do not adequately protect
against most variants.
This makes it important to know the type

of field virus present and choose IBD vac-
cines appropriately.
In the late 1980s, a new very virulent IBDV

(vvIBD) emerged in many countries in
Europe, Asia, Africa, and the Middle East.
This virus was antigenically a classic type 1,

but exhibited greatly increased virulence,
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breaking through higher levels of maternal
antibody and causing high rates of mortality.
Again, new vaccines were developed that

were stronger and more able to immunise
young birds against this virus at earlier ages.
Success of a vaccination programme is not

necessarily easy to determine. Many of the
symptoms of IBD infection are either sub-
clinical or not specific to IBD alone.
However, it is important to try to evaluate

the efficacy of the IBD vaccination pro-
gramme, as unrecognised effects of the dis-
ease could be very detrimental to flock
performance and profitability.
Following are several methods used to

detect IBD, ranging from simple field obser-
vations to sophisticated laboratory tech-
niques.

Clinical symptoms

Young birds affected with IBD may show
few symptoms, or the symptoms may just
be non-specific sick bird appearance. There
could be a sudden elevation of mortality or
onset of illness at three to six weeks of age
with a whitish or watery diarrhoea and hud-
dled, depressed birds.
This could easily be confused with a break

of coccidiosis or other enteric disease.
Some birds may show picking at the base of
the tail, which is just above the bursa.
The mildest symptoms of IBD could be

just a delay in growth and reduced unifor-
mity of the flock.

Lesions

Postmortem examination of affected birds in
the acute stage of the classic disease should
reveal swollen oedematous bursas with
inflammation or haemorrhage inside.
This appearance occurs three to five days

post-infection and is often missed because
the bursa quickly progresses to the next
atrophied stage. Sometimes the kidneys will
be swollen and have white urate accumula-
tions in the ureters.
Skeletal muscles may show haemorrhagic

spots. If a bird survives the acute stage, the
bursa quickly regresses in size from the loss
of lymphocytes and the bursa will be smaller
than normal 7-10 days post-infection.
The smaller the bursa becomes, the more

severe the damage to the immune system.
Variant viruses cause a rapid regression in

bursa size, usually bypassing the acute
swollen stage typical of the classic virus.
Bursa sizes can be measured and com-

pared to standards for the age.
Fort Dodge Animal Health has used a

‘bursameter’ for this purpose which assigns
a numerical score for different diameters of
the bursa, or the bursa diameter can be sim-
ply measured with a ruler or micrometer.
Some pathologists further refine this con-
cept by calculating the bursa to body weight
ratio.
Although bursa size can be slightly reduced

by some other diseases and stress factors,
unusually small bursas suddenly appearing at
three to six weeks of age generally indicate
an IBD infection.

Histopathology

Histopathology is microscopic examination
of tissues for lesions of disease. IBDV causes
characteristic lesions in the bursa, depending
on the stage of the disease, but primarily
involves loss of lymphocytes from the inter-
nal folds of tissue.
Fort Dodge Animal Health has developed

a technique that quantifies the degree of
lymphocyte loss in bursal tissue.
Computer imaging analysis calculates the

percent of the bursa section populated by

normal lymphocytes. Above 35% is consid-
ered a normal intact bursa and less than
26% is severely depleted.
When a flock is sampled several sequential

times in the critical period of three to six
weeks, histopathology is the most accurate
way to determine the age a flock was
infected with an IBD virus.
The degree of damage suggests whether it

was a normal vaccine response or damage
from a pathogenic field virus. In layer pullets,
severe lymphocyte loss by four to six weeks
followed by little regenerative change by 14-
16 weeks indicates a poorly controlled field
infection.
Modest changes after vaccination followed

by regeneration and a nearly normal appear-
ance at 14-16 weeks is indicative of a desir-
able vaccination response. The accurate
determination of the age of field challenge
helps establish the best timing of vaccina-
tions.

Serology

Several serological methods can be used to
detect the immune system’s antibody
response to IBD infection. Although the dis-
ease can impair the B-lymphocytes’ produc-
tion of circulating antibodies to other
viruses, paradoxically, the IBDV antibody
response will still be robust.
Serology has limited value in determining

the degree of IBD protection, or degree of
IBD damage. The agar gel immunodiffusion
(AGID) is the simplest test and provides a
positive or negative result as to the pres-
ence of IBD antibody.
The enzyme linked immunosorbent assay

(ELISA) does quantify the antibody level,
which is useful to monitor breeder or
maternal antibody titers, but the titer level
cannot be used to reliably distinguish
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Swollen, oedematous bursa in acute stage of IBD infection. Inflammation of plicae inside lumen of an acutely infected bursa.
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between vaccination or field challenge
response in young birds.
Neither AGID nor ELISA distinguishes

between classic and variant virus infection.
Virus neutralisation (VN) is a more difficult
and laborious serological test, but can be
used to differentiate serotypes and variant
viruses.

Antigen detection

Several methods can detect the presence of
IBD virus in bursal tissue.
Immunofluorescence (staining bursal tissue

with fluorescent IBD antibody), AGID (run
similarly to serology test, but testing
unknown bursal homogenate against known
positive sera) and antigen capture ELISA all
detect the presence of IBD virus antigen.
These can be used to confirm that a bursa

is actively infected with IBD. The AC-ELISA
can be run with monoclonal antibodies spe-
cific for either the classic, variant, or very
virulent types of virus.

Molecular analysis

In recent years, more rapid and sensitive
molecular methods have been developed
for the diagnosis of IBD. The DNA or RNA
of every organism, including viruses like IBD,
contain unique sequences of genetic code
that distinguish them from all other organ-
isms.
Polymerase chain reaction (PCR) is a

highly technical laboratory method that

detects and amplifies this unique gene seg-
ment, and thereby, verifies the presence of
the virus.
It is a very sensitive technique and can be

as specific as isolating and identifying the
virus.
The VP-2 gene of the IBD virus determines

the surface proteins that are recognised by
the immune system, and therefore, the sub-
type of the virus. Reverse transcription poly-
merase chain reaction (RT-PCR) is used to
amplify this genetic segment.
Once amplified, the gene segment can be

analysed by either RFLP analysis (molecular
groups) or sequencing analysis.
Specific restriction enzymes are used to

cut the PCR product into smaller segments
that are detected as unique banding patterns
on agar gel electrophoresis and this pattern
indicates the genetic type of virus.
This helps categorise newly isolated

viruses, but does not always correlate per-
fectly to the serotype or subtype of the
virus.
DNA sequencing is now being used to

detect single nucleotide differences in the
VP-2 gene that more specifically distinguish
between classic, variants and the vvIBD
viruses.
Further refinements in molecular methods

will likely be developed to allow for more
rapid, sensitive, and specific detection and
differentiation of IBD viruses in the future.
With all the diagnostic possibilities avail-

able today, every chicken producer should
be able to monitor for IBD related perfor-
mance problems and find a vaccination pro-
gramme that will adequately control the
field virus. �
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Demonstration of IBD vaccine protection as measured by a bursameter. Largest are
the control bursas (no vaccination or challenge). Smallest are the four survivors from
the unvaccinated challenged group. The vaccinated and challenged group has bursas
equalling the vaccinated only group, indicating the vaccine worked to prevent mor-
tality and severe damage to the bursas from the challenge virus.


