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UNDER PEER REVIEWGROSS AND HISTOPATHOLOGICAL CHANGES IN CHICKENS
INFECTED WITH INFECTIOUS BURSAL DISEASE VIRUS (IBDV) IN A FARM IN VOM,
PLATEAU STATE,NIGERIA

Abstract
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This study was carried out in a poultry farm in Vom,

disease (IBD). Before the onset of the disease on the 3rd of May, 2017, the farm had seven
thousand, six hundred and eleven (7611) four weeks old vaccinated pullets. By the 8th of May,
2017, the farm had lost five thousand, seven hundred and ninety-six (5796) birds, 76.15%
mortality. Post mortem examination was performed on thirty-two (32) freshly dead birds and
samples of the bursae were collected and fixed in 10% buffered formalin and processed for

histopathological examination, whilesome bursal samples were also collected into universal

bottles and stored at -20 °C for ’IBD\A antigen detection byJAGIDJtest.ClinicaI signs, gross lesions -
Y (IBDV)
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precipitation. These results showed that virulent field IBDV was responsible for the gross and
histopathological changes in the lymphoidcells of the bursae of Fabricius and tissues of the

chickens.

Keywords: infectious bursal disease, virulent, gross lesion, histopathology

Introduction

Infectious bursal disease (IBD) is an acute highly contagious viral disease of young chickens of
3-6weeks old and characterized by destruction of the lymphoid cells of the bursa of Fabricius
with severe immunosuppression and impaired growth of young chickens (Beenisher al., 2016).
The causal agent of IBD is infectious bursal disease virus (IBDV), a non-enveloped double
stranded RNA (dsRNA) virus, a member of the family Birnaviridae and of the genus
Avibirnavirus (Delmas .et al., 2011). Strains of IBDV can be grouped into two distinct serotypes.
Serotype 1 viruses are pathogenic to chickens while serotype 2 viruses are nonpathogenic.
Serotype 1 has been divided into several groups on the basis of antigenic variation and virulence:

classical strains, variant strains and very virulent strains (Zierenberget al., 2000). The three
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IBDV strains currently have a global distribution and occur in most countries with developed
poultry industry. Classical IBDV strains cause bursal damage and lymphoid necrosis resulting in
20-30% mortality (Muller et al.,2003).The variant IBDVs are characterized by an antigenic drift
These strains emerged in the North American continent and were characterized by causing B-
lymphocyte depletion without eliciting an inflammatory response or clinical signs of disease
(Rosales et al., 1989) In the mid-80s very virulent(vv) IBDV strains emerged in Europe and
caused devastating outbreaks resulting in 30% and 60-70% mortality in broilers and layers
respectively, then spread to Middle East, Asia, Africa and South America (Abdel-Alemet al.,
studies have shown that the disease is a major concern to the poultry industry in the country
(Mbukoet al., 2010). IBDV has tropism for actively dividing precursor B lymphocytes, mainly in
the bursa of fabricius, but other immune organs are also involved (Wang et al.,2011) Despite
routine vaccination programme, IBDV has assumed an endemic status with vvIBDV being
reported throughout the country (Luka et al., 2014; Owolodunet al., 2015). Isolated IBDVs with
different traits than the traditional strains have been sporadically reported through the years in
different parts of the world (Jackwood and Sommer-Wagner, 2007). These IBDV's have been

generally considered atypical isolates that evolved in restricted geographic regions or during

Materials and Methods

Collection and processing of samples

Postmortem examination was conducted on thirty-two freshly dead birds from the farm with an
outbreak and gross lesions were noted.Tissues were collected for virological and
histopathological examinations. Bursae of fabricius (BF) were aseptically harvested into
universal bottles and stored at -20° C for IBDV antigen detection by agar gel immuno diffusion
test (AGIDT). Liver was sent for bacterial culture and identificationwhile samples of bursae were
subsequently collected in 10% neutral buffered formalin. The tissues were processed and the 4p
thick tissue sections were cut out of the paraffin embedded tissue blocks and stained with
hematoxylin and eosin staining as per the protocol of Bancroft and Gamble (2002) for routine

histopathology (HP) and examined with the light microscope
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Detection of IBDV antigen in bursal homogenates by AGID

To prepare 20% bursal homogenate, 1g each of the bursa was weighed into mortar and pestle and
grinded into paste. 4ml of phosphate buffer saline (PBS) (pH= 7.2) was added with 1mg/ml of
streptomycin sulphate, 0.4mg/ml of gentamycin sulphate, and 1000 UI/ml of penicillin. Using
reference IBD serotype 1 antiserum, and known reference positive and negative bursal
homogenates antigen as control. The test was performed according to standard protocol as

described by OIE (Van den Berg et al., 2000)
Results
1Clinical Evaluation

The clinical signs observed among the chicks during the outbreak included ruffled feathers,
depression, hurdling together, anorexia, prostration and whitish diarrhea. Mortality recorded was

76.15% and spanned for 6 days (from 3™ May,2017 to 8" May,2017)
2 Postmortem Findings

The carcasses were moderately dehydrated though in good condition. There were petechial and
ecchymotic haemorrhages on the pectoral, thigh and leg muscles (Fig 2a) and haemorrhages of
the caecal tonsils (Fig. 3c).The liver was severely congested with mottled and enlarged spleen

(Fig 3b).

Most of the bursae of fabricius were edematous and haemorrhagic (Fig.la)with enlarged and

haemorrhagic kidneys.(Figure 1b)
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aemorrhagic bursa of fabricius (a) with enlarged and haemorrhagic
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Figure 3 Edematous and yellowish bursa of Fabricius (a) with congested liver (b) and

haemorrhagiccaecal tonsil (c).{ 777777777777777777777777777777777777777777777
3 Bacteriological and Virological Examinations

Escherichia coli wasisolated from the liver while the bursal homogenate gave positive reactions
to the known reference IBDV antiserum as evidenced by lines of precipitation.
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FIG. 6 Chicken bursa of fabricius showing moderate necrosis, depletion, vacuolations (a) and
marked heterophilic cellular infiltration of the lymphoid follicles (b).

Discussion

This study was carried out to determine the importance of gross and histopathological
examinations in confirmatory diagnosis of diseases in general and in particular infectious bursal
disease (IBD). The clinical pictures and gross lesions observed in this study are consistent with
chickens infected with IBDV show ruffled feathers, depression, hurdling together, anorexia,

prostration and whitish diarrhea. Grossly, the thigh and leg muscles are severely haemorrhagic
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while the bursae of Fabricius appear edematous, enlarged and haemorrhagic with congested liver

and enlarged kidneys.

The histopathological lesions observed in this study are in tandem with the previous reports of
(Cosgrove,1962; Van den Berg,2000 and Muller e .al., 2003) who found that the bursae of birds
infected with IBDV showed necrosis, depletion of lymphocytes , vacuolations and fibrosis with
heterophilic cellular infiltration of the lymphoid follicles. These lesions are pathognomonic for
acute vIBD infection.

The observed morbidity and mortality are suggestive of vwwIBD and are in agreement with the
reports of (Asif et al.,2007, Mbuko et a/.,2010 and El-Mahdyet al., 2013) that chicks infected
with very virulent IBDV could experience high morbidity rate of 80-100% and mortality rate of
40-90% depending on the presence of secondary bacterial complication. The sudden onset,
high morbidity and mortality pattern and sharp recovery from clinical signs are typical of the
disease. The course of the disease that lasted for six days was consistent with the reports of
Cosgrove (1962), Cho and Edgar (1969), Okoye and Uzoukwu (2001) that IBD runs its full
course in about 7 days. During the outbreak , mortality peaked at day 4 and lasted for 6days.
The management system of the birds could have been responsible for the high mortality. The
pullets were brooded under deep litter which provided close contact of the birds with one
another and their droppings hence the disease spread very fast among the birds .Under deep
litter the birds have free contact with one another and also have direct access to their
droppings and by extension contaminating their feed and water Saif(2007) and Eterradoss and

Saif (2008).

It could be possible that the high mortality observed in this outbreak was as a result of the

intermediate vaccines administered at days 9 and 18 which may have been interfered by
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maternally derived antibodies (MDA) ,hence the birds were not protected and the intermediate
vaccine given at day 31 may have aggravated the condition. Previous studies have shown that
high MDAs at the time of IBDV vaccination might interfere with vaccine response, neutralize
the vaccine virus and prevent the induction of humoral immunity (’Morales et al., 2005 Singh et
surmount high MDAs in commercial flocks vaccinated with vaccines developed from different
variants, causing about 60-70% mortality (Etterradossi, 2001). IBDV control has only been
possible through vaccination but its effectiveness depends on the variants of the virus
circulating in the area. Previous study on relationship between field and foreign vaccine strains
in Nigeria (Adamuet al., 2013) showed that when IBDV strains spread from their region of origin
to a different region, they mutate alongside indigenous field strains,hencethe difference in
antigenicity between field and vaccine viral strains may have been responsible for vaccine

failure.

The isolation of Escherichia coli in this study was expected because of the irreversible immune
suppression caused by IBDV in young chickens which increases their susceptibility to a
multitude of opportunistic avian pathogens that are normally non-pathogenic in healthy flocks

(Enurahet al., 2018).
Conclusion

The findings of this study have shown that the IBD vaccines currently used in Nigeria to
vaccinate birds against IBD could be antigenically different from the IBD virus circulating in our

environment. It has become extremely necessary to develop IBD vaccine from the available

=

Comment [D11]: Please, consider the
arrangement of references.




202

203

204

205

206

207

208

209

210

211

212

213

214

215

216

217

218

219

220

221

222

strains of IBDV in our environment. Adequate farm biosecurity is highly solicited to reduce

contamination, while continuous surveillance is advocated for improved disease control.
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