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ABSTRACT
Infectious Bursal Disease (IBD) is an acute, highly contagious, immunosuppressive
viral disease of young chickens; IBDV predominantly targets B-cells residing in the
Bursa of Fabricius (BF) and results in bursal edema, atrophy, and abrogation of
antibody responses. Significantly, IBD-induced immunosuppression increases the
occurrences of other diseases caused by opportunistic pathogens and, thus,
prevents young chickens from responding optimally to vaccines. Owing to its
widespread nature, high morbidity and mortality rates, IBD has been given a
considerable economic importance both at the international and national levels and
is of growing scientific interest. Most of the economic losses associated with IBD
are due to its immunosuppressive effects that eventually lead to poor vaccination
response, secondary bacterial, viral and protozoan infections and poor
performance. As a result, the subclinical and immunosuppressive form of IBD
probably is the commonest form that occurs among these birds. There are different
reports and complains of disease outbreak from different parts of Ethiopia and
many small scale poultry farms are closed due to Gumboro outbreak. Therefore,
control of Gumboro disease requires a balanced approach including strict
biosecurity measures and rational vaccination schedules to reduce the incidence
and impact of IBD in Ethiopian poultry industry.
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INTRODUCTION
Ethiopia has the highest number of livestock population
in Africa; the poultry population being 56, 866,719 of
which according to the CSA (2014/15) Indigenous
54,510,523(95.86%); Exotic 770,052 (1.35%); Hybrid
1,586,144 (2.79) unfortunately however, the contribution
of exotic poultry to the Ethiopian economy is significantly
lower than that of other African countries (FAO, 2007).
Therefore, intensification and upgrading of the potential
of birds will be inevitable to provide surplus products
(Hailemariam et al., 2006). However the industry is
confronted with a variety of problems, particularly the
diseases of viral origin.
Infectious bursal disease (IBD) and Newcastle
disease (NCD) have remained as two most important
infectious diseases threatening the village chicken and
commercial poultry production in most parts of the world
(El-Yuguda et al., 2005; El-Yuguda et al., 2009). In
Ethiopia, accompanying the intensification of poultry
farming; constraints associated with the prevalence of
infectious diseases are challenging factors. Among
these, infectious bursal disease is the one that become
to cause frequent outbreaks and a serious threat and a
challenge to the juvenile poultry industry in Ethiopia
(Mazengia, 2012).
Infectious Bursal Disease is an acute and highly
contagious disease affecting young chickens from 3-6
weeks of age. The disease causes immunosuppression
in chickens and rendering them vulnerable to a variety of
other infections. Accordingly, chick 1-14 days of age is
less sensitive to respond to immunization and, in
addition, maternal antibodies usually protect them from
any attack by the virus during this period. Birds older
than 6 weeks rarely develop sign of disease although
they produce antibodies to the virus. After an incubation
period of 2-3 days, chicks show clinical signs of distress,
depression, ruffed feather, anorexia, diarrhea, trembling
and dehydration; usually 30% of them die. The clinical
disease lasts for 3-4 days, after which surviving birds
recover rapidly. IBDV is excreted in the feces for 2-14
days. On the other hand, when IBDV is newly introduced
into a flock, morbidity approaches 100% and mortality
may reach as high as 90%. In broilers,
immunosuppression is denoted by a high prevalence of
viral respiratory infections and elevated mortality due to
airsacculitis and colisepticemia during the terminal third
of the 6–8-week growing cycle (Ikuta et al., 2001).
Infectious bursal disease (IBD) was first
recognized as a distinct clinical entity in 1957 (Cosgrove,
1962). Cosgrove initially described the malady as “avian
nephrosis” on account of the tubular degenerative
lesions found in the kidneys of infected broiler chickens.
The syndrome adopted the name “Gumboro disease”
since the first outbreaks occurred in and around the area
of Gumboro, Delaware, USA. The first confirmed acute
outbreak of IBD in Ethiopia was reported in the months
of March and April, 2002 in Commercial poultry farms,
Debre Zeit. Since then, unconfirmed post-vaccination

outbreaks have been observed and many farms are
closed in different areas of the country and becoming a
threat to the poultry industry and no further investigation
was carried out to know the nature of the virus and the
distribution of the disease (Zeleke et al., 2002).
Small and large scale chicken farms are rapidly
growing in Ethiopia. The chicken strains imported are
temperate breeds that are less adapted to the heat
stress and disease challenges in the country.
Accompanying intensification of poultry farming, there is
occurrence of epidemics of newly introduced diseases
and/or epidemics of endemic diseases. One of the
diseases that is of growing concern in poultry is
Infectious Bursal disease (Gumboro disease). There are
different reports and complains of disease outbreak from
different parts of the country and many small scale
poultry farms are closed. Although vaccination is given,
the disease outbreak is common. Gumboro is the worst
and number one problem which causes high mortality by
concurrent diseases. Despite the fact that IBD
incidences are increasing at alarming rate all over the
country, little have been known about it to devise
effective control strategies (Zeleke, 2005). Therefore, the
objective of this paper is to review the current status of
Infectious Bursal Disease in Ethiopia.
Etiology
Infectious bursal disease virus (IBDV) is an etiology of
infectious bursal disease “Gumboro disease”, (Mahgoub,
2012; Muller et al., 2012), which belongs to a genus
Avibirnavirus (Fauquet et al., 2005), of family
Birnaviridae (Delmas, 2011). It is a double strand an
RNA virus (dsRNA) virus (Eterradossi and Saif, 2008)
and a non-enveloped, icosahedral capsid with
bisegmented genome (Wu et al., 2007; Zhu et al., 2008).
The larger segment, A, is 3261 nucleotides long and
contains two open reading frames (ORF) and encodes
four viral proteins designated as VP2, VP3, VP4 and
VP5 and also the smaller segment B encodes only VP1
which has polymerase activity (Van den Berg, 2000;
Lukert and Saif, 2003). The two viral proteins, VP2 and
VP3 are structural proteins which form the viral capsid.
The epitopes responsible for the induction of neutralizing
and protective antibodies are located on the VP2 protein
(Abdel et al., 2001).
Epidemiology
Host range
Clinical disease occurs solely in chickens but Turkeys,
ducks, and ostriches can be naturally and experimentally
infected with IBDV serotypes I and II, as evidenced by
serological response and isolation; however, the
infections are apathogenic. Several other avian species
including rooks, wild pheasants, crows, gulls, and
falcons, were reported to be susceptible to infection or to
possess antibodies against IBDV. Serotype I viruses
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affect every breed of chicken, but the most severe
clinical signs and lesions and the highest mortality rate
have been observed in white leghorns (Eterradossi and
Saif, 2008). In fully susceptible flocks, mortality
associated with classic strain infections may range from
1-60%, with high morbidity of up to 100% (Muller et al.,
2003; Eterradossi and Saif, 2008). In contrast, vvIBDV
strains cause mortality of 50-60% in laying hens, 25-30%
in broilers, and 90-100% in susceptible SPF leghorns
(Van den Berg et al., 2000). According to (Schat and
Xing, 2000; Jarosinski et al., 2005; Asif et al., 2007)
reports the induction of a high mortality rate after IBDV
infection of susceptible chickens with virulent strains
correlated with the ability of the bird to mount a rapid
systemic cytokine-mediated immune response, which
may lead to a shock-like syndrome followed by death.
Physico-chemical nature of the virus
The virus is non-enveloped and quite resistant to
physical and chemical agents, resistant to: pH conditions
of 2–11, but it is inactivated at pH 12 (Lukert and Saif,
2003) due to this ability of stability and hardiness, it
persists in poultry premises even after thorough cleaning
and disinfection (Lukert and Saif, 2003), for up to 4
weeks in the bone marrow of infected chickens
(Elankumaran et al., 2002). The virus has been shown to
remain infectious for 122 days in a chicken house, and
for 52 days in feed, water and faeces (Benton et al.,
1967).
Route excretion and transmission of the virus
Infected birds excrete virus in their dropping at
least for 14 days (Baxendale, 2002). It is excreted in the
faeces and then contaminates water, feed and litter,
where it persists and from where it commonly spreads.
The most common mode of infection is through the oral
route, Conjuctival and respiratory routes may also be
involved (Sharma et al., 2000) but the virus is highly
contagious so that then disease is transmitted by direct
contact with excreting subjects, or by indirect contact
with any inanimate or animate (farm staff, animals)
contaminated vectors between infected and susceptible
flocks (OIE, 2008). The high tenacity of the virus and its
resistance to several disinfections and virucidal
procedures may contribute to the rapid distribution of the
virus (Van den berg et al., 2000; Garriga et al., 2006).
IBDV may spread through contaminated equipment
(Flensburg et al., 2002; Jackwood and Sommer-Wagner,
2010). There is no evidence to suggest that IBDV is
spread via transovarial transmission (Eterradossi and
Saif, 2008). No specific vectors or reservoirs of IBDV
have been established, but the virus has been isolated
from mosquitos (Aedes vexans), rats, and lesser
mealworms (Alphitobius diaperinus) (Eterradossi and
Saif, 2008). Viable vvIBD virus was recovered after 2
days from the faeces of a dog that had been fed tissues
from experimentally infected chickens, indicating that
dogs may act as mechanical vectors for the virus
(Pages-Mante et al., 2004).
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Pathogenesis and pathological lesions
Following host entry via oral ingestion or inhalation,
IBDV may bind to host cell proteins such as Nglycosylated polypeptide(s) expressed on the cell
membrane of immature IgM+ B-cells during viral entry
process (Luo et al., 2010). A pore forming peptide of the
virus (pep46), which is associated with the outer capsid
of the IBDV particle, may facilitate viral entry into the
cytoplasm of infected cells (Galloux et al., 2007; Galloux
et al., 2010). A lipid draft mediated endocytic mechanism
was suggested based on the results of an in vitro study
to support entry of attenuated IBDV to the cells (Yip et
al., 2012).
Generally, the sequellae of IBDV infections such
as severity of clinical signs, organ lesions and
immunosuppression correlate with the status of
immunity, age and genetic background of affected
chickens and with the virulence of the infecting virus
strain (Van den Berg, 2000). SPF chickens infected with
vvIBDV develop an earlier onset of mortality and more
severe bursal lesions compared to broiler chickens with
MAB and vaccinated chickens (Aricibasi et al., 2010). A
massive mast cell influx detected in the bursa of SPF
chickens infected with vvIBDV may aggravate bursal
lesions as typical indicators of acute hypersensitivity
responses were observed in the bursa of such chickens
(Wang et al., 2008; Wang et al., 2012a). These cytokine
mediated bursal lesions may result in an early onset of
severe immunosuppression in younger chickens
(Rautenschlein et al., 2007). Highly virulent virus strains
could also cause depletion of lymphoid cells in the
thymus, spleen and bone marrow (Corley et al., 2001).
In long standing cases, there is an increased connective
tissue mass in the interfolicular areas replacing the
depleted lymphoid tissues (Sharma et al., 2000; Negash,
2004).
According to the virus virulence and pathogenicity,
IBD cause more severe or less severe lesions on the
bursa of Fabricius and other organs such as: spleen,
thymus
and
kidneys,
and
may
induce
immunosuppression and mortality in birds (Sharma,
2000; Van den berg, 2004; Eterradossi and Saif, 2008).
Macroscopic lesions are observed principally in the
bursa which presents all stages of inflammation following
acute infection (Muller, 2003). Autopsies performed on
birds that died during the acute phase (three to four days
following infection) the bursa reveal initially hypertrophic,
oedematous and haemorrhagic and its colour turns from
white to cream and a yellow transudate covers its serosa
early in infection. The most severe cases are
characterized by a major infection of the mucous
membrane and a serous transudate, giving the bursal
surface a yellowish colour and often accompanied by
petechiae and haemorrhages. By the fifth day, the bursa
reverts to normal size and by the eighth day becomes
atrophied to less than a third of the normal size.
Moreover, in the acute form of the disease caused by
hyper virulent strains, macroscopic lesions may also be
observed in other lymphoid organs (thymus, spleen,

280

Terefe / Greener Journal of Agricultural Sciences

caecal tonsils, Harderian glands, and Peyer's patches)
(Eterradossi and Saif, 2008).
Necropsy examination will usually show changes
in the bursa of Fabricius such as swelling, oedema,
haemorrhage, the presence of a jelly serosa transudate
and eventually, bursal atrophy. Pathological changes,
especially haemorrhages, may also be seen in the
skeletal muscle, intestines, kidney and spleen; however,
definitive diagnosis can only be achieved by the isolation
and/or specific detection and characterization of IBDV
(OIE, 2012).
Clinical findings of the disease
In infectious bursal disease virus infection severity of
clinical signs and immunosuppression correlate with the
status of immunity, age and genetic background of
affected chickens and with the virulence of the infecting
virus strain (Van den Berg, 2000). IBD occurs in both
layer and broiler birds and although it has been found in
turkeys (Eterradossi and Saif, 2008). The age of
maximum susceptibility is between three and six weeks
(Muller, 2003) corresponding to the period of maximum
bursa development, during which the acute clinical signs
are observed. Infections occurring prior to the age of
three
weeks
are
generally
subclinical
and
immunosuppressive. Some studies have shown that age
of infection is directly related to the degree of
immunosuppression, (Ivanyi and Morris., 1976)
demonstrated that no immunosuppressive response
after 3 weeks of infection despite the manifestation of a
clinical disease.
Variant IBDV strains do not produce overt
clinical signs, but cause immunosuppression, which is
the most significant economic losses, result from
subclinical infections and may cause mortality due to
secondary
opportunistic
infections
in
immune
compromised birds (Van den Berg et al., 2000;
Rodriguez, 2002; Eterradossi and Saif, 2008). In
contrast, vvIBDV strains cause mortality of 50-60% in
laying hens, 25-30% in broilers, and 90-100% in
susceptible SPF leghorns (Van den Berg, 2000). In fully
susceptible flocks, mortality associated with classic
strain infections may range from 1-60%, with high
morbidity of up to 100% (Van den Berg, 2000; Muller,
2003).
The disease has an acute and per acute course.
The incubation period is very short 2-3 days. However,
(OIE, 2004) recommends an incubation period of 7 days
for regulatory purposes. Virus excretion can begin as
early as 24 hours after infection. Mortality will peak and
recede usually in a period of 5-7 days (OIE, 2012).
Accompanying symptoms include the disease has been
described worldwide (Van den Berg et al., 2000) as
acute onset of depression, trembling, white watery
diarrhea, ruffled feathers, severe prostration, vent
picking, vent feathers soiled with urates, anorexia,
dehydration, and elevated water consumption.

Laboratory Diagnosis
Clinical disease due to infection with the IBDV can
usually be diagnosed by a combination of characteristic
signs and post-mortem lesions. Laboratory confirmation
of disease, or detection of subclinical infection, can be
carried out by demonstration of a humoral immune
response in unvaccinated chickens or by detecting the
presence of viral antigen or viral genome in tissues. In
the absence of such tests, histological examination of
bursa may be helpful. Antigen-capture enzyme-linked
immunosorbent assays (ELISAs) based on plates coated
with IBDV-specific antibodies have also been described
for the demonstration of IBDV antigens in bursal
homogenates. The reverse transcription polymerase
chain reaction (RT-PCR) with specific primers may be
used to detect viral genomic RNA in the bursa of
Fabricius (OIE, 2012). Generally a preliminary diagnosis
can usually be made based on flock history, clinical
signs and post-mortem (necropsy) examinations.
Serological diagnosis.
Serological tests such as AGID, ELISA, and
VNT for detecting antibodies are used for monitoring
vaccine responses and might be additional information
for diagnosis of infection of unvaccinated flocks (OIE,
212). The enzyme linked immuno sorbent assay (ELISA)
is the most commonly used test for the detection and
quantification of IBDV antibodies to check response to
vaccination, natural field exposure and decay of
maternal antibody titer (Lukert and Saif, 2003). It is
economical, simple, and quick tests a large number of
samples at the same time and is adaptive to automation
to computer software (Lukert and Saif, 2003). Viral
antigens can be demonstrated by the agar-gel precipitin
assay or by the antigen-capture enzyme-linked
immunosorbent assay (AC-ELISA) (Islam et al., 2001a).
The VN titers accurately correlate with protection of
chickens against IBDV (Knoblich et al., 2000).
Differentiation of classic and variant strains has been
made by using ELISA and monoclonal antibodies
(Sapats et al., 2005). However, these methods may not
be as rapid and sensitive as molecular methods
(Jackwood, 2004).
Virological diagnosis
Infectious bursal disease virus may be detected
in the bursa of Fabricius of chicks in the acute phase of
infection, ideally within the first three days following the
appearance of clinical signs (OIE, 2012). The viral
antigens specific to IBDV may be detected by direct and
indirect immunofluorescence (Abdel-Alim and Saif,
2001) or by immuno peroxidase staining (Cho et al.,
1987) in the bursal follicles of infected chickens between
the
fourth
and
sixth
day
after
infection,
Immunofluorescence (Macdonald, 1980) and electron
microscopy (McNulty et al., 1979) of the infected cell
culture or embryonated eggs are valuable tools for
monitoring the growth of IBDV particularly those strains
lacking pronounced cytopathic effect (CPE).

Terefe / Greener Journal of Agricultural Sciences

Embryo inoculation
The inoculation of bursal homogenates from
IBDV infected chickens per the chorioallantoic
membrane of 9-10 days old embryonated SPF (Specificpathogen-free) chicken eggs is the most sensitive
diagnostic method for virus isolation. The most sensitive
route of inoculation is the CAM; the yolk sac route is also
practicable (OIE, 2012). It is important especially for
Wild-type IBDV, usually not replicating in conventional
cell culture, can also be regenerated by the reverse
genetics approach, but can grow in embryonated
chicken eggs (Brandt et al., 2001; Islam et al., 2001c).
Some strains grow well in embryos (Brandt et al., 2001;
Islam et al., 2001c) but are not readily adapted to grow
in CEF (Chicken embryo fibroblasts) or CEK (Chicken
embryo kidney) (Lee and Lukert, 1986). Variant viruses
however, do not kill the embryos but cause embryo
stunting, discoloration, splenomegaly and hepatic
necrosis (Lukert and Saif. 2003).
Cell culture
A filtered homogenate of the bursa of Fabricius
is inoculated in nine- to eleven-day-old embryonated
eggs originating from hens free of anti-IBDV antibodies
Primary cell cultures of CEF, bursa (CEB) and CEK have
been used to propagate the virus (Boot et al., 2000). The
cloacal bursa and spleen are used for the isolation of the
virus (Lukert and Saif, 2003; Muller et al., 2003).The
virus can be found in other organs such as the thymus,
liver and bone marrow but in significantly low quantities
than in the bursa (Eterradossi and Saif, 2008;
Elankumaran et al., 2002; Kabell et al., 2005). The
inoculums for virus isolation is prepared by
homogenizing the tissue sample in antibiotic containing
buffer(PBS) that is centrifuged to remove larger tissue
particles and is used for inoculating embryonated eggs
and tissue culture (Lukert and Saif., 2003).
Molecular characterization
The
classical
methods
for
molecular
characterization and differentiation of IBDV field isolates
include reverse transcriptase polymerase chain reaction
(RT-PCR) and restriction fragment length polymorphism
(RFLP), nucleotide sequence analysis, and quantitative
real time RT-PCR (qRT-PCR) (Jackwood, 2004; Wu et
al., 2007a). Nowadays, reverse transcription-polymerase
chain reaction (RT-PCR) is a molecular tool frequently
applied in IBDV diagnosis. RT-PCR in combination with
restriction enzyme analysis allows the rapid identification
of vvIBDV (Zierenberg et al., 2001). Nucleotide
sequencing of RT-PCR products is widely used for
further characterization of IBDV strains (Zierenberg et
al., 2000; Islam et al., 2001a). The VP2 gene of IBDV
contains variable region which suggests the potential of
this region for differentiation of IBDV strains (Jackwood,
2004). RT-PCR followed by digestion with multiple
restriction enzymes or RFLP (Zierenberg et al., 2001)
and nucleotide sequencing of VP2 gene (Lin et al., 1993)
have been used for differentiation of IBDV strains.
The molecular differentiation of IBDV strains
using VP2 has been improved by use of labelled probes
in real-time RT-PCR (Jackwood and Sommer, 2005). In
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recent years detection of nucleotide variation has been
facilitated by application of melt curve analysis. A
TaqMan qRTPCR and melting curve analysis can be
used to trace mutations in the hVP2 region (Jackwood et
al., 2003) this method allows comparing sequences
between field and vaccinal strains (Jackwood and
Sommer., 2002; Gao et al., 2007). It determines a single
nucleotide polymorphism in VP2 (Wu et al., 2007a).
Genetic typing according VP2 sequence of IBDV has
been widely used as a means of tracing the spread of
IBDV and virulence change (Jackwood and SommerWagner., 2007).
Treatment
No therapeutic treatment has been found to have an
effect on the course of the viral infection; however birds
may be helped with drugs to treat symptoms so as to
control secondary agents and the effects of
immunosuppression (Muller, 2003).
Prevention and Control
Infectious bursal disease virus is both highly contagious
and very resistant to inactivation, which accounts for its
persistent survival on poultry farms, despite disinfection
(Van den Berg et al., 2000; Eterradossi and Saif, 2008)
so that it requires strict hygienic and managemental
practice. Therefore, even with strict biosecurity programs
(e.g. „down time‟ between broods, all-in/all-out
production, cleaning and disinfection of the premises
and equipment) is vital for prevention of IBDV infection
but also vaccination is especially important to reduce the
incidence and impact of IBD in the poultry industry (Van
den Berg et al., 2000; Eterradossi and Saif, 2008).
Rational vaccination schedules and strict biosecurity
measures were indicated in many reports as essential
tools for the control of IBD (Farooq et al., 2003).
Immunization of chickens with high quality vaccines is
the primary method of control of many poultry infectious
diseases; However IBDV is resistant to a large variety of
disinfectants and is environmentally very stable but
mainly controlled by vaccination (Van den Berg, 2000;
Muller et al., 2003; Dacic et al., 2008) with a proper
vaccination schedule. Vaccines developed against the
Gumboro disease were effective for about 25 years. The
first vaccines to prevent IBD in broilers and replacement
pullets were prepared by adaptation of field isolates in
embryonated eggs (Edgar and Cho, 1965; Edgar and
Cho 1973).
Economic Importance of IBD
The economic impact of IBD in fowl is serious and
influenced by strain of virus, susceptibility and breed of
flock; inter current primary and secondary pathogens,
and environmental and managemental factors. Clinical
IBDV leads to direct losses due to high mortality, in
addition, condemnation of carcasses due to skeletal
muscle, thigh and pectoral muscle haemorrhages can be
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an important cause of economic losses (Mc.Ferran,
1993, van den berg, 2004). Indirect losses in Gumboro
disease arise due to the severe immunosuppression of
broilers and egg laying hens and their increased
predisposition for other diseases and vaccination failure
(Van den berg, 2004). Thereby, as a consequence, they
result delayed growth, reduced weight gain, greater food
conversion, longer fattening, lesser production values,
increased mortality and lower quality of products
observed (Sharma, 2000). The occurrence of vvIBDVs
has increased the economic importance of the disease.
Until 1987, the strains of the virus were of low virulence,
causing less than 2% mortality, and vaccination was
able to satisfactorily control the disease. However, the
occurrence of vvIBDV has led to vaccination failures,
and increased mortality and morbidity (van den Berg,
2000). In 80% of the OIE member countries, acute
clinical disease due to IBDV has been reported (van den
Berg, 2000).
The presence of disease may also limit
opportunities in the market place, either locally or
internationally, and hinder the adoption of improved
technologies, be they improved breeds, better
management systems or more efficient processing and
marketing methodologies. There would be further loss of
income for an extended period because of the stampingout policy. The disruption to the flow of product and
decreased production may cause job losses on farms
and in service and associated industries, depending on
the time it takes to bring the outbreak under control.
Even a small outbreak would result in dislocation of the
industry and its normal marketing patterns. An
uncontrolled outbreak would markedly increase
production costs because of the impact of the disease
and the need for continuing control measures (Van den
berg, 2004).
The status of IBD in Ethiopia
In Ethiopia IBD is prevalent in various areas (Zeleke et
al., 2005) causing high mortality ranging from 49.89% to
72% in chicken (Woldemariam and Wossene, 2007;
Tesfaheywet and Getnet, 2012). Infectious Bursal
Disease is a newly emerging disease of chicken in
Ethiopia, as described by Zeleke et al., (2005) the
disease has been speculated to be introduced
concurrent with the increased number of commercial
state and private poultry farms flourishing in the country.
Research and case reports coming from various regions
of the country indicated that viral diseases are posing a
growing threat to the young poultry industry flourishing in
the country (Alamargot, 1987; Zeleke et al., 2002;
Zeleke et al., 2005; Woldemariam and Wossene, 2007;
Mazengia et al., 2009). Therefore infectious diseases
like IBD are becoming real threats to chicken production
(Alamargot 1987; Zeleke et al., 2005). Frequent
outbreaks and occurrence of new strains of infectious
bursal disease became a challenge to the juvenile
poultry industry in Ethiopia (Mazengia, 2012). Over the
past few years, 25 to 75% of the deaths/losses in exotic

and cross chickens have been associated with infectious
bursal disease (Zeleke et al., 2002; Woldemariam and
Wossene, 2007).
Gumboro disease was first reported in 2002 in
Ethiopia at privately owned commercial poultry farm in
which 45-50% mortality rate was documented and
diagnosed first in commercial poultry (Zeleke et al.,
2005b) and thereafter in a government-owned poultry
multiplication center (Woldemariam and Wossene, 2007)
and a commercial broiler farm (Chanie et al., 2009) with
serological tests. In addition to the above different
serological studies molecular characterization of the
Ethiopian IBD virus isolates was done for the first time in
2005 from the samples collected from Kombolcha
Poultry Multiplication Center, and in commercial and
breeding poultry farms in Ethiopia between 2009 and
2011 (Jenbreie et al., 2012). In both cases the samples
were processed at the National Veterinary Institute,
Ethiopia, for virus isolation using chicken fibroblast cell
culture, and the positive isolates were submitted to OIE
IBD Reference Laboratory, AFSSA, France, for further
antigenic and genomic characterization, and were
identified as virulent classical viruses and very virulent
IBD virus. In all cases the situation of the disease at
small scale commercial flocks, and back yard poultry
farms indicate the disease is widely distributed in the
country, Moreover, chicken traders also suffer from huge
financial losses due to IBDV mortality in chicken,
particularly those who buy young aged chicken and rear
them for several weeks after purchase (Zeleke et al.,
2005).
Prior to February 2006, the health measures at
the government owned poultry multiplication and
distribution centres with the exception of Bonga and
Bedelle, all the centres were devastated by the outbreak
of Infectious Bursal Disease i.e. Gumboro disease
(Yilma, 2007) and a commercial broiler farm (Chanie et
al., 2009). On the other hand most of the researchers
(Degefu et al., 2010, Mazengia et al., 2012) in Ethiopia
performed serological surveyed in different parts of the
country and documented results indicates that IBD is a
threat on both backyard chickens and commercial
chickens. Currently, IBD is the most important threat to
poultry production in the country (Zeleke et al., 2005)
and widely distributed in all regions in the backyard
chickens, commercial farms and poultry multiplication
centres. The disease has since spread to all investigated
commercial farms and multiplication centres occurring at
an average outbreak rate of 3-4 farms per year.
The studies summarized above indicates the
presence of the disease in many parts of the country and
is despite the fact that IBD incidences are increasing at
alarming rate all over the country where commercial
poultry production is intensified and even in the backyard
chickens, and also a serious problem for the poultry
industry of Ethiopia. This disease has incurred
considerable economic loss to the country and has been
posing a challenge especially for the success of
vaccines used at this time (Wit and Baxendale, 2004). A
good example is failure of NCD vaccination in areas
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where there is no integrated approach for the control of
IBD (Wit and Baxendale, 2004; Woldemariam and
Wossene, 2007). On top of this, most control strategies
designed in the country do not take into consideration
the local chickens, and this may lead into the failure of
most strategies (Tadelle and Ogle, 2001; Hailemariam et
al., 2006). Considering the significant economic losses
associated with IBDV, the development and evaluation
of new generation IBDV vaccine are important to
minimize the effects of these agents and design suitable
preventive and control measures this tendency of
growing poultry industry (Mazengia, 2012).
CONCLUSION AND RECOMMENDATIONS
Infectious Bursal Disease (IBD) is an acute and highly
contagious disease affecting young chickens from 3-6
weeks of age. The disease causes immunosuppression
in chickens and rendering them vulnerable to a variety of
other infections. Early subclinical infections are the most
important form of the disease because of economic
losses.
They
cause
severe,
long-lasting
immunosuppression due to destruction of immature
lymphocytes in the bursa of Fabricius, thymus, and
spleen.
Infectious bursal disease is one of the important
diseases of poultry with huge loss in young flock. It
continues to be a major problem of chickens in poultry
rearing areas. It has been documented in Ethiopia
before one decade and considered to be endemic in
many parts of the country. The high morbidity and
mortality of the IBD outbreak observed in a particular
study on chicken flocks in Debre zeit and other
outbreaks observed in the country could be a potential
indicator for the presence of acute IBD in Ethiopia, which
might be due to the newly immerged strain of vvIBDV.
IBD Vaccines are widely used to control IBD but there
are, still, post-vaccination outbreaks. The more frequent
reason for outbreaks in vaccinated flocks could be
incorrect application of the vaccine. Although first
observed about ten years ago, IBD continues to pose an
important threat to the growing commercial poultry
industry in the country.








As the disease established itself and became
endemic in our country, molecular characterization
of the field strains of the virus involved in outbreaks
for the subsequent production of effective vaccine to
the targeted pathogens should be initiated.
Appropriately staffed and equipped diagnostic
laboratories should be established for timely
diagnosis of poultry diseases and accurate titration
of level of maternal antibodies.
Efforts should be initiated to bring the prevalence of
IBD as low as possible by adoption of authentic
vaccination schedules in many intensive poultry
farms.
Better hygienic and strict bio-security measures
should be applied for successfully overcoming the
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predisposing factors which act as conducive media
for the emergence of outbreaks of IBD.
Molecular epidemiology of IBDV virus should be
studied with a planned interval to assess the
antigenic diversity of the IBDV virus.

REFERENCES
Abdel-Alim, G. A. u. and Y. M. Saif (2001): Detection and
persistence of infectious bursal disease virus in specificpathogen-free and commercial broiler chickens. Avian
Dis 45,646-654.
Aricibasi. M., Jung .A., Heller u. E., and Rautenschlein. S.
(2010): Differences in genetic background influence the
induction of innate and acquired immune responses in
chickens depending on the virulence of the infecting
infectious bursal disease virus (IBDV) strain. Vet I
Immunopathol 135, 79-92.
Boot. H., Ter Huurne .A., Hoekman .A., Pol. J., Gielkens u.
A., and Peeters. B. (2000): Exchange of the C-terminal
part of VP3 from very virulent infectious bursal disease
virus results in an attenuated virus with a unique
antigenic structure. J Virol 76, 10346-10355.
Brandt. M., Yao. M., Liu. R., Heckert. A., and Vakharia.N. (
2001): Molecular determinants of virulence, cell tropism,
and pathogenic phenotype of IBDV. Journal of Virology
75:11974–11982.
Chanie .M., Negash .T., and Samuel .B. (2009):
Occurrence of concurrent infectious diseases in broiler
chickens is a threat to commercial poultry farms in
Central Ethiopia. Trop. Anim. Health Prod. 41:1309–
1317.
Cho. B., Snyder .D., Lana. D., and Marquardt. W. (1987):
Infectious bursal disease: rapid diagnosis by
immunoperoxydase monoclonal antibody stain. In Proc.
36th Western Poultry Disease Conference, 3-5 March,
Davis, California. University of California,Davis, 112.
Corley.M, Giambrone. J., and Dormitorio. V, (2001):
Detection of infectious bursal disease vaccine virus in
lymphoid tissues after in ovo vaccination of specificpathogen-free embryos. Avian Diseases. 45: 897-905
Cosgrove, A.S. (1962): An apparently New disease of
chickens-avian nephrosis. J. Avian Dis., 6:1-5.
CSA, (2014/15): FDRECSA: Federal Democratic Republic
of Ethiopia Central Statistical Agency Agricultural
Sample Survey Volume I Report on Livestock And
Livestock Characteristics (Private Peasant Holdings)
Dacic.M., Zugic. G., and Petkovic J. (2008): The effect of a
gumboro disease control program on the reduction of
economic losses. Acta. Vet. (Beogard), 58(1):53-62.
Degefu. H., Balcha. M., Yohannes. M., and Getachew. M.
(2010): Seropre-valece of Infectious Bursal Disease in
backyard chickens of Oromia regional state, Ethiopia.
Veterinary Research, 3(4), 89–93.
Delmas,B.,Mundt,E.,Vakharia,V.N.,andWu,J.L.(2011):Famil
ybirnaviridae.In:King,A.M.Q.,Lefkowitz,E.,Adams,M.J.,C
arstens,E.B.(Eds) Virus Taxonomy Ninth Report of the
International Committee on Taxonomy of Viruses.
Academic press Inc., San Diego, California: 499-07.
Edgar, S. A., and Cho, Y. (1965): Avian nephrosis
(gumboro disease) and its control by immunization.
Poult. Sci. 44, 1366

284

Terefe / Greener Journal of Agricultural Sciences

Edgar, S. A., and Cho, Y. (1973): Immunization of chickens
for the control of infectious bursal disease. Poult. Sci.
52, 492-497.
El-Yuguda AD, Baba SS, Ibrahim UI, and Brisibe F. (2009):
Newcastle disease and infectious bursal disease among
village chickens in Borno State, Nigeria. Internal
Newsletter Family Poultry, 18: 16-23.
El-Yuguda AD, Dokas UM, and Baba SS. (2005): Effects of
Newcastle disease and infectious bursal disease
vaccines, climate, and other factors on the village
chicken population in North-eastern Nigeria. Scientific
Journal of Food, Agriculture and Environment, 3: 55-57.
Eterradossi, and Saif, Y.M. (2008): Infectious Bursal
Disease. In: Diseases of Poultry, 12th Edition (eds. Saif,
Y.M., Fadly A.M., Glissen J.R., McDougald L.R., Nolan
L.K., Swayne D.E.) Wiley-Blackwell, Pp 185-208.
FAO (2007): Food and Agriculture Organization of the
United Nations .An analysis of the poultry sector in
Ethiopia. Jimma, Ethiopia. Re-edited September 2008.
Farooq. M., Durrani. F., Imran. N., Durrani. Z., and
Chand.N. (2003): Prevalence and economic losses due
to infectious bursal disease in broilers in Mirpur and Kolti
districts of Kashmir. International Journal of Poultry
Science 2(4): 267-270.
Galloux. M., Libersou. S., Alves I., Marquant. R., Salgado.
G., Rezaei .H., Lepault. J., Delmas. B., Bouaziz u. S.,
and Morellet. N. (2010): NMR Structure of a Viral
Peptide Inserted in Artificial Membranes A View On The
Early Steps Of The Birnavirus Entry Process. J Biol
Chem 285, 19409-19421.
Galloux. M., Libersou. S., Morellet. N., Bouaziz. S., Da
costa. B., Ouldali. M., Lepault u. J. and Delmas. B.
(2007): Infectious bursal disease virus, a non-enveloped
virus, possesses a capsid-associated peptide that
deforms and perforates biological membranes. J Biol
Chem 282, 20774-20784.
Gao. H., Wang. X., Gao u. C. and Fu. Y. (2007): Direct
Evidence of Reassortment and Mutant Spectrum
Analysis of a Very Virulent Infectious Bursal Disease
Virus. Avian Dis 51, 893-899.
Hailemariam. T., Legesse. D., Alemu. Y., and Nigussie. D.
(2006): Adopting poultry breeds in the high lands of
Ethiopia, Addis Ababa, Ethiopia. Res. Rep., pp.65-70.
Islam, M., Zierenberg. K., and Muller.H. (2001c):
Regeneration and rescue of “very virulent” infectious
bursal disease virus from cloned cDNA using cell culture
and chicken embryo host systems in combination,
Bangladesh J. Microbiol. 18, in press.
Islam, R., Zierenberg. K., Eterradossi. N., Toquin.D.,
Rivallan.G., and Muller. H. (2001a): Molecular and
antigeniccharacterization of Bangladeshi isolates of
infectious bursal disease virus demonstrate their
similarities withrecent European, Asian and African very
virulent strains. J. Vet. Med. B 48, 211–221.
Ivanyi. J., and R. Morris, (1976): munodeficiency in the
chicken. IV. An immunological study of infectious bursal
disease. Clin Exp Immunol 23:154-65.
Jackwood. D. (2004): Recent trends in the molecular
diagnosis of infectious bursal disease viruses. Animal
Health Res Rev 5, 313-316.
Jackwood. D., and Sommer u. S. (2002): Identification of
infectious bursal disease virus quasispecies in

commercial vaccines and field isolates of this doublestranded RNA virus. Virology 304, 105-113.
Jenbreie. S, Ayelet G., Gelaye E., Kebede F., Stacey E.
Lynch and Negussie H. (2012): Infectious bursal
disease: seroprevalence and associated risk factors in
major poultry rearing areas of Ethiopia. Tropical Animal
Health and Production. Volume 4 (3).
Kabell, S., K. J. Handberg, Y. LI, M. Kusk u. and M.
Bisgaard. (2005): Detection of vvIBDV in vaccinated
SPF chickens. Acta Vet Scand 46, 219-227.
Knoblich. H., Sommer u. E., and Jackwood. D. (2000):
Antibody titers to infectious bursal disease virus in
broiler chicks after vaccination at one day of age with
infectious bursal disease virus and Marek's disease
virus. Avian Dis. 44, 874-884.
Lee. L., and Lukert.P. (1986): Adaptation and antigenic
variations of infectious bursal disease virus. J Chin Soc
Vet Sci. 12:297-304.
Lin, Z., A. Kato, Y. Otaki, T. Nakamura, E. Sasmaz u. and
S. Ueda (1993): Sequence Comparisons of a Highly
Virulent Infectious Bursal Disease Virus Prevalent in
Japan. Avian Dis. 37, 315-323.
Lukert P. D., and Y. M. Saif (2003): Infectious bursal
disease. In: Diseases of Poultry. 11th ed. Pages 161180. Iowa State University Press, Ames.
Luo. J., Zhang. H., Teng .M., Fan. J., You .L., Xiao Z., Yi
M., Zhi Y., Li u. X., and Zhang. G. (2010): Surface IgM
on DT40 cells may be a component of the putative
receptor complex responsible for the binding of
infectious bursal disease virus. Avian Pathol. 39, 359365.
MacDonald. D. (1980): Immunofluorescent detection of
double-stranded RNA in cells infected with reovirus,
infectious pancreatic necrosis virus, and infectious
bursal disease virus. Can J Microbiol. 26:256-61.
Mahgoub. H., Bailey. M., and Kaiser. P. (2012): An
overview of infectious bursal disease. Arch Virol Epub
ahead of print.
Mazengia. H., Bekele .S., and Negash. T. (2009):
Newcastle Disease and Infectious Bursal Disease are
Threats to Village Chicken Production in Two Districts of
Amhara National Regional State, Northwest Ethiopia.
IUP J. Life Sci.. 4(2): 62-72.
Mazengia.H. (2012): Review on major viral diseases of
chickens reported in Ethiopia. Journal of Infectious
Diseases and Immunity Vol. 4 (1), pp. 1-9, 15 January,
Available
online
at
http://www.academicjournals.org/JIDI. ISSN 2141-2375
©2012 Academic Journals.
Mc.Ferran J. (1993): Infectious bursal disease. In Vims
infections of birds (J.B. McFerran and M.S. McNulty,
eds). Elsevier Science, Amsterdam, 213-228.
Mc.Nulty, M. S., G. M. Allan, and J. B. McFerran (1979):
Isolation of infectious bursal disease virus from turkeys.
Avian Pathol. 8: 205-212.
Muller. H, Mundt. E, Eterradossi. N, and Islam M. (2012):
Current status of vaccines against infectious bursal
disease. Avian Pathol. 41:133-39.
Negash, T. (2004). Tissue distribution of infectious bursal
disease virus and development of bursal lesions in SPF
embryos or chicks after in ovo vaccination, M.Sc thesis,
Utrecht University, Faculty of veterinary Medicine, pp. 18.

Terefe / Greener Journal of Agricultural Sciences

OIE (2012): Office of International des Epizooties. Manual
of Diagnostic Tests and Vaccines for Terrestrial
Animals. Newcastle Disease: (Chap 2.3.14:576-89).
Infectious Bursal Disease: (Chap.2.3.12: 549-65).
Rautenschlein. S., Samson-Himmelstjerna. G.,and Haase.
C. (2007): A com-parison of immune response to
infection with virulent infectious bursal disease virus
(IBDV) between specific-pathogen-free chickens
infected at 12 and 28 days of age. Vet. Immunol.
Immunopathol. 115, 251–260.
Rodriguez Chavez. I., Rosenberger. J., Cloud u. S., and
Pope C. (2002): Characterization of the antigenic,
immunogenic, and pathogenic variation of infectious
bursal disease virus due to propagation in different host
systems (bursa, embryo, and cell culture). III.
Pathogenicity. Avian Pathol. 31, 485-492.
Schat. K., and Xing, Z. (2000): Specific and nonspecific
immune response to Marek‟s disease virus. Dev. Comp.
Immunol. 24, 201–221
Sharma (2000): Developmental and Comparative
Immunology 24.Pp 228.
Sharma. J., Kim. I., Rautenschlein. S., and H. (2000):
Infectious bursal disease virus of chickens:
Pathogenesis and immune suppression. Dev. Comp.
Immunol. 24:223–235.
Tadelle, D., and Ogle, B. (2001): Village poultry production
systems in the central highlands of Ethiopia. Trop. Anim.
Health Prod. 33: 521-537.
Tesfaheywet. Z, and Getnet. F, (2012): Seroprevalence of
infectious bursal disease in chickens managed under
backyard production system in Central Oromia, Ethiopia.
Department of Parasitology and Pathology, College of
Veterinary Medicine, Haramaya University, Ethiopia.
Van den Berg. T., Morales. D., Eterradossi. N., Rivallan. G.,
Toquin. D., Raue. R., Zierenberg. K., Zhang.M., Zhu. Y.,
Wang. C., Zheng. H., Wang X., Chen.G., Lim. B., and
Muller H., (2004): Assessment of genetic, antigenic, and
pathotypic criteria for the characterization of IBDV
strains. Avian Pathol. 33:470–476.
Wang, D. C., J. M. Xiong, R. P. She, L. Q. Liu, Y. M. Zhang,
D. M. Luo, W. G. LI, Y. X.Hu, Y. H. Wang, Q. Zhang u.
and Q. Sun (2008): Mast cell mediated inflammatory
response in chickens after infection with very
virulentinfectious bursal disease virus.Vet Immunol
Immunopathol 124, 19-28.

285

Wang. D., Jia .X., She u. R., and Liu. Y. (2012a): Acute
hypersensitive-like injury in specificpathogen-free
chickens after infection with very virulent infectious
bursal disease virus. Poult Sci. 91, 334-339.
Wit, J., Baxendale W. (2004)): Gumboro Disease- the
optimal time for vaccination. Int. Poult. Prod. 4: 19-23.
Woldemariam S and Wossene A. (2007): Infectious bursal
disease (Gumboro disease): Case report at Andasa
poultry farm, Amhara region. Eth. Vet. J. 11:141–150.
Wu .C., Rubinella. P., and Lin. T. (2007): Molecular
detection and differentiation of infectious bursal disease
virus. Avian Diseases. 51(2): 515 – 526.
Wu. C., Rubinelli u. P., and Lin. T. (2007a): Molecular
detection and differentiation of infectious bursal disease
virus. Avian Dis. 51, 515-526.
Yilma, Jobre. (2007): Urgent intervention for the early
detection, prevention and control of Avian Influenza in
Ethiopia. Progress Report on the FAO project
OSRO/ETH/ 601/MUL, Addis Ababa, Ethiopia.
Yip, W., Hon C., Zeng u. F., and Leung. C. (2012): Cell
culture-adapted IBDV uses endocytosis for entry in DF-1
chicken embryonic fibroblasts. Virus Res. 165, 9-16.
Zeleke, A., Gelaye, E., Sori, T., Ayelet, G., Sirak, A., and
Zekarias, B. (2005a): Investigation on infectious bursal
disease outbreak in Debre Zeit. Asian Network for
Scientific Information. Int. J. Poult. Sci. 7: 504-506.
Zeleke, A., Yami, M., Kebede, F., Melese, N., Senait, B.,
Gelaye, E., Sori, T., Ayelet, G., and Berhanu, B. (2002):
Gumboro: an emerging disease threat to poultry farms
in Debre Zeit. Ethiopian Vet. J. Pp. 1-7.
Zhu. L., Wu, S., Zhang, G., and Zhu, G. Q. (2008): The
cellular receptor for infectious bursal disease. African
Journal of Biotechnology. 7(25): 4832 – 4835.
Zierenberg, K., Raue, R., and Müller, H. (2001): Rapid
identification of “very virulent” strains of infectious bursal
disease virus by reverse transcription-polymerase chain
reaction combined with restriction enzyme analysis.
Avian Pathol. 30, 55–62.
Zierenberg, K., Nieper, H., Van den berg, T., Ezeokoli, C.,
Vossu, M., and Muller, H. (2000): The VP2 variable
region of African and German isolates of infectious
bursal disease virus: comparison with very virulent,
"classical" virulent, and attenuated tissue culture
adapted strains. Arch Virol. 145, 113-125.

Cite this Article: Terefe, S. (2018). Infectious Bursal Disease: An Important Challenge in Transforming the Ethiopian Poultry
Sector. Greener Journal of Agricultural Sciences, 8(10), 277-285, http://doi.org/10.15580/GJAS.2018.10.100118042

