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ABSTRACT

To determine passive haemagglutination (PHA)
antibody titer that would protect chicks against
Nigerian isolates of the Infectious Bursa Disease
Virus (IBDV), five groups of chicks aged 30 days
which had different antibody titers were chal-
lenged with a Nigerian isolate of virulent IBDV.
Mortality rates of the different groups were plot-
ted against their respective mean PHA antibody
titers. A group with zero antibody titer had a
mortality rate of 75% while those with PHA an-
tibody titers of 185.6, 243.2, 256 and 307.2 had
mortality rates of 40%, zero, zero and zero re-
spectively. Linear equation generated for a line
of best fit of the graph of mortality rates of the
chicks on their IBD antibody titers gave anti-
body titer (X) at which mortality (Y) would be ze-
ro as 300. A mortality of 75% and the high anti-
body level needed to protect chicks suggest that
the isolate may be a hypervirulent strain.

Keywords: Protective Antibody Titer; Hypervirulent
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1. INTRODUCTION

Infectious Bursa Disease (IBD) is an acute, highly co-
ntagious viral disease of young chickens. The virus at-
tacks primarily lymphoid cells, especially B-cells. Lym-
phoid tissues of the cloacal bursa are most severely af-
fected [1].

Clinical signs of IBD in chicks include ruffled feathers,
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trembling, depression, diarrhea, pecking of the vent. Fe-
ver starts 48 hours post infection but body temperature
drops below normal just before death. The disease runs
its full course in about 7 days [2-7].

In fully susceptible flocks, IBD appears suddenly and
there is a high morbidity rate. Mortality in IBD may be
nil but can be as high as 20% - 30%, usually beginning
on the third day of onset of clinical signs and peaking and
receding in a period of 5 - 7 days.

Initial outbreaks on a farm are usually the most acute.
Recurrent outbreaks in succeeding broods are less severe
and frequently go undetected. Many IBDV infections are
silent, owing to age of birds (less than 3 weeks old or
above 12 weeks), previous infection with virulent field
strains of IBDV or infection occurring in the presence of
maternal antibody [1].

The most prominent lesions of IBD are found in the
bursa of fabricius, hence the name infectious bursa dis-
ease (IBD) which is used presently [8,9]. Gross lesions
described by Cosgrove [2] included dehydration, haem-
orrhages on the breast and thigh muscles, hepatic in-
farction, enlarged kidneys with pronounced tubules, uret-
ers filled with urates and an enlarged bursa. Further find-
ings show that the proventricular mucosa shows haem-
orrhages, which can occur characteristically as a band at
the proventricular-gizzard junction. There is haemorrha-
gic enteritis and liver appears parboiled. Spleen and thy-
mus enlargement are also seen, but they later become
atrophic. Bursa is edematous and enlarged two to three
times its normal size by the fourth day, post infection,
and the size then begins to recede [5,10]. By the 5" day,
the bursa returns to normal weight, but it continues to
atrophy and from the 8" day forward, it is approximately
one-third of its original weight. By the 2" and 3™ day
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post infection, the bursa has a gelatinous yellowish tran-
sudetion covering the serosal surface. The longitudinal
striations on surface of the kidneys become prominent
and the normal white colour turns to cream colour.

Helmboldt and Garner [11] in experimental I1BD re-
ported that the bursa was twice its normal size three days
post infection and was oedematous, haemorrhagic and
atrophic by 12 days PI. Intramuscular haemorrhages oc-
curred in 1% of the birds and the spleen was slightly
swollen and mottled, with deep red spots.

Lensing [12] and Maire et al. [13] made an additional
observation of haemorrhagic lesions in the proventricular
papillae. Chineme [14] reported a slight splenic enlarge-
ment with small grey foci uniformly dispersed on the
surface, while Cho and Edgar [3] described atrophy of
the spleen and bursa and hypertrophy of the liver.

These earlier reports of gross lesions of IBD were
confirmed by later reports [15-17]. Schobries [18] re-
ported that the skin and heart of infected chicks were
also affected by IBD.

There are two distinct serotypes of IBDV, designated
as serotypes 1 and 2. Viruses of serotype | are pathogenic
to chickens whereas serotype 2 viruses, mostly isolated
from turkeys, do not replicate in chicken cells [19]. Even
IBDV isolates of same serotype | can differ markedly in
their virulence, because, they have different replication
efficiency in lymphoid bursa cells [20]. At least six anti-
genic subtypes of IBDV serotype | have been identified
by in vitro cross neutralization assay [21].

Viruses belonging to one antigenic subtype are com-
monly known as variants. Variants of IBDV serotype 1
have been reported to breakthrough high level maternal
antibodies in commercial flocks, causing up to 60 to 70
percent mortality rate in chicken [22]. Some variant strains
induce damage in the bursa of fabricious in chickens,
even when high and uniform antibody titres of the stan-
dard IBDV are present. These variant strains may not cause
obvious clinical disease, but induce severe immunosup-
pression. Bursae of affected chickens undergo rapid at-
rophy due to lymphocyte depletion. These variants are
not from a different serotype, but are anti-genically diffe-
rent enough to cause problems.

McFerran et al. [19] in Northern Ireland were the first
to report antigenic variations among IBDV isolates of
European origin. They presented evidence of existence of
two serotypes, designated, “one” and “two” which show-
ed only 30 % relatedness to each other. Similar findings
were reported in the United States of America [23]. The

American serotypes were also designated “one” and “two”.

Later studies by McNulty, et al., [24] revealed related-
ness of the European and American serotype “two” iso-
lates. So, use of the Arabic numerals 1 and 2 to describe
the two serotypes of IBDV was agreed. Antigenic relat-
edness of only 33 % between two strains of serotype 2
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was reported, indicating antigenic diversity, similar to that
of serotype 1 viruses [25].

The two serotypes can be differentiated by virus neu-
tralization test, but they are not distinguishable by fluo-
rescent antibody test or Enzyme-linked Immunosorbent
Assay. Immunization against serotype 2 does not protect
against serotype 1. The reverse situation could not be
tested, because there are no virulent serotype 2 IBD vi-
ruses for challenge [26,27].

The first isolates of serotype 2 originated from turkeys
and it was thought that this serotype was host specific
[28]. Later studies showed, however, that viruses of se-
rotype 2 could be isolated from chickens [29] and anti-
bodies to serotype 2 IBDV strains are common in both
chickens and in turkeys [30,31].

So, two serotypes of IBDV are known to exist and
within the serotypes. There are variants. Variant strains
of IBDV, which have major antigenic differences from
the “standard” strains, cause immunosuppression but do
not cause disease in older chickens [32].

Economic importance of IBD stems from heavy mor-
bidity and mortality, reduction in growth rate and immu-
nosuppression, making the birds susceptible to other di-
seases, such as Newcastle disease [33]. Sequelae of im-
munosuppression due to IBD include gangrenous der-
matitis, inclusion body hepatitis-anaemia syndrome, Es-
cherichia coli infection and vaccination failures [1].

IBD has been reported from every poultry-producing
country in the world. First diagnosed in 1962, the causa-
tive virus has changed form and has manifested itself in
different forms that make it even a bigger threat to the
poultry industry [34]. Effectiveness of IBD vaccination
depends on the field variants involved. There is therefore
need to confirm variants of the IBDV that exist in each
locality and the type of disease they cause in poultry. In
Europe, very virulent IBDV (VVIBDV) strains which
cause mortalities as high as 90% - 100% have been re-
ported [35,36]. In Nigeria isolates so far reported cause
mortality rates of 43.8% - 57% [37].

Apart from mortality rates, antibody titer which pro-
tects chicks against IBDV challenge can be used as a
measure of virulence of the IBDV variants in the locality.
Lukert and Saif [37] reported that passive haemaggluti-
nation (PHA) titer of 64 is protective against isolates of
IBDV that are in Europe and America. The passive hae-
magglutination test is among the cheapest, simplest and
most rapid serological tests for IBD. It is suited for
screening many samples as is required in epidemiologic
studies and researches. Modification of the test for mea-
suring viral titers has also been developed [38]. It is there-
fore necessary to determine passive haemagglutination
antibody titer that would protect chicks against Nigerian
isolates of the IBDV.
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2. MATERIALS AND METHODS

Fifty cockerel chicks were used for the experiment.
They were randomly allocated to 5 groups of 10 chicks
each. Different vaccination methods were adopted for the
groups, to achieve different levels of immunity.

Three weeks post vaccination, 5 chicks from each of
the groups were bled and the sera used to measure anti-
body titer of the groups, by the passive haemagglutina-
tion method while the remaining 5 chicks were challen-
ged with a virulent Nigerian isolate of the IBDV (NVRI,
Vom, Nigeria) to record mortality rates. Mortality rates
of the five groups were plotted against their respective
antibody titers. Equation for a line of best fit of the graph
was generated by the formula reported by Gujarati [39].
From the equation, antibody titer at which mortality rate
was zero, was calculated as Protective antibody titer against
the Nigerian isolate of the Infectious Bursa Disease Vi-
rus.

3. RESULTS

Antibody titers of the vaccinated groups of chicks and
their mortality rates following challenge with the virulent
Nigerian isolate of IBDV, were as follows: For chicks
with Zero antibody titer mortality was 75%. For antibody
titers of 185.6, 243.2, 256 and 307 mortality rates were.
40%, Zero%. Zero% and Zero% respectively. The mor-
tality rates and the antibody titers are presented on Fig-
ure 1. Equation for relationship between IBD antibody
titers and mortality rates resulting from challenge with
the Nigerian isolate of the IBDV is: Y =75 - 0.25X (Gu-
jarati, 2000), where Y = Mortality rate and X= Mean
PHA antibody titer of the chicks. So, PHA protective
antibody titer against the Nigerian IBDV isolate = 300.

4. DISCUSSION
PHA antibody titer that protects chicks against IBDV
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Figure 1. Mortality rates of chicks, with different Passive He-
magglutination antibody titers, challenged with a Nigerian In-
fectious Bursa Disease Virus isolate.
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challenge in Europe and America is 64 [37], but in this
study with a Nigerian isolate of the virus, protective anti-
body titer is 300. That hypervirulent variants of the
IBDV are circulating in Nigeria has been reported [10].
Hypervirulence of the Nigerian IBDV isolates may be re-
sponsible for the higher antibody titer required to protect
chicks against it.

IBDV variants, different from the “standard” strains,
cause immunosuppression but not clinical disease in chi-
ckens immunized against the standard IBDV [32]. Mor-
talities in IBD have also been reported to vary from
country to country, depending on variants of the virus in
circulation. Strains of very virulent IBDV reported from
Europe cause mortality rates of up to 90% [35] or even
100% [36]. Earlier studies with Nigerian isolates gave
mortality rates of 43.8% [37] and 57% [38]. So, a mortal-
ity of 75% observed in the group of unvaccinated chicks
in this study shows a significant increase from the earlier
reports. It suggests that the hypervirulent Infectious bur-
sa disease virus may be present in Nigeria.

Effectiveness of vaccinations to control IBD is de-
pendent on variants of the virus in circulation in the area.
Variants of IBDV of same serotype 1 have been reported
to break through high levels of maternal antibodies in com-
mercial flocks vaccinated with vaccines made from dif-
ferent variants, causing up to 60% to 70% mortality [22].
Some variants induce damage in the bursa of fabricious
in chickens, even when high and uniform antibody ti-
ters from vaccination with vaccines of a different variant
are present. Such challenge strains may not cause obvi-
ous clinical disease, but they could induce severe immu-
nosupression. To prevent both the high mortality of chicks
due to IBD and immunosupression due to silent IBDV
infections in Nigerian poultry flocks, vaccines being used
in the country should be those made from strains of the
virus circulating in Nigeria. The vaccines and vaccina-
tion methods should also be such to achieve at least PHA
titer 300 which is equivalent of 512 in serial double dilu-
tions.
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