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Introduction
Infectious bursal disease (IBD), also known as Gumboro disease, 

infectious avian nephrosis, or avian infectious bursitis is caused by 
IBD virus (IBDV), belonging to the genus Avibirnavirus in the family 
Birnaviridae, a non-enveloped icosahedral virus with a bi-segmented 
double-stranded ribonucleicacid (RNA) genome.1,2 Two IBD 
serotypes were identified on the basis of lack of cross-neutralization.3 
These are serotype 1-IBDV, which causes IBD (Gumboro disease) and 
serotype 2-IBDV, a non-pathogenic IBD virus. Most of the problems 
associated with the control of IBD (Gumboro disease) are due to the 
changing properties of the IBDV.4 The infected chickens discharge 
large quantities of IBD virus in their faeces thereby contaminating the 
poultry farm environment.5

Infectious bursal disease is transmitted mainly by ingestion of 
contaminated feed and water. IBDV can also persist in contaminated 
farms and premises for long durations because it can withstand harsh 
environmental conditions.6 Mechanical spread by rats, pigeons, guinea 
fowls and dogs has been reported.7 The incubation period is usually 3 
to 5 days by both intra ocular and contact exposure.8,9 It usually starts 
with a drop of feed intake (anorexia) and water consumption followed 
by drooping wings, sleepiness and later prostration and mortality of 
birds. 

In Nigeria and other countries where very virulent strains (vvIBDV) 
exist, the mortalities are usually high and could approach 50-100% 
in pullets, cockerels and local chickens with upto 70% of the total 
mortalities occurring by third or fourth day of appearance of clinical 
signs, which do not last more than 5-7 days.4 Prevention and control 
of IBD is by vaccination of chickens supported by proper biosecurity 
measures. Despite vaccinations to prevent the disease, outbreaks of 
the disease still occurred in vaccinated and non-vaccinated laying 

chickens in Nigeria.10–12 Many reasons have been suggested for the 
poor responses to vaccination. These include poor hygiene, poor 
storage and handling of live vaccines and stress of transportation on 
chicks. This study aims at evaluating the pathological changes that 
occurred in infectious bursal disease in Lorman brown laying hens in 
Kagarko, Nigeria. 

Case report
Case history

A case of 31 mortalities of 24 weeks old hens from a flock of 5,000 
commercial laying chickens was reported to the Avian Clinic of the 
Veterinary Teaching Hospital (VTH), Abuja on 10th December, 2018. 
History revealed that mortality of 6 and 9 was observed 2 days earlier 
and they were treated with doxycycline (2g/L), vitamin C (1g/5L) and 
virucine (2ml/L) in drinking water for 3 days. 

The chickens were procured from a commercial hatchery in 
Kaduna State, Nigeria as day old chicks and brooded on deep litter 
and later transferred into battery cage at 15 weeks of age. They were 
fed ad-lib with chick mash (1–8 weeks of age), grower mash (9–21 
weeks of age), pre-layer mash for 2 weeks at point of lay to attainment 
of 5% egg production and later changed to layers mash. A borehole on 
the farm serves as the source of drinking water. 

Further history revealed that IBD (Gumboro disease) vaccine was 
administered (1st and 2nd Dose) at 1 and 3 weeks of age in drinking 
water, Newcastle disease vaccine (LaSota) at 2 and 4 weeks of age 
in drinking water, Fowl pox vaccine at 5 weeks of age by wing 
web, Komarov at 8 weeks of age by intramuscular injection and a 
combination of Newcastle disease + infectious bronchitis + egg drop 
syndrome vaccines via intramuscular injection at 15 weeks of age.
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Abstract

Infectious bursal disease (Gumboro disease) was diagnosed in 24 weeks old vaccinated 
commercial laying hens. Clinical signs observed were severe depression, greenish-
white diarrhea and high mortality. Postmortem findings observed were ruffled feathers, 
congestion of the lungs, enlarged kidneys, enlarged spleens, congested ovarian follicles, 
pale livers, haemorrhages of the mucosa of the proventriculus and ventricular junction, 
enlarged, oedematous and haemorrhagic bursa of Fabricius and haemorrhages of caecal 
tonsils. Histopathology findings showed severe congestion of kidneys, presence of 
red blood cells in the interstitial spaces, tubular degenerative necrosis with dissolution 
of nuclear material, glomerular atrophy and increase in capsular spaces. There was 
severe follicular inflammation of the bursa of Fabricius evident by massive presence of 
inflammatory cells. Infectious bursal disease was diagnosed based on the gross pathological 
and histopathological findings. King herbs was administered for 5 days at dose rate 2ml/L 
in the birds drinking water ad-lib and the client was advised to isolate and treat the sick 
birds with the drug and to enforce strict biosecurity measures. There was no mortality after 
the treatments. 
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Diagnostic plans

i. Poultry farm visit to perform physical examination of the flock 
and farm premises.

ii. Perform rapid diagnostic test against Newcastle disease (ND) 
and avian influenza (AI).

iii. Perform post mortem examination to determine the cause of 
mortalities in the flock.

iv. Collection of organs and tissue samples for histopathology 
laboratory examination.

Farm visit 

Physical examination: The laying hens were on battery cage system 
in an open-sided poultry house. Clinical signs observed were severe 
depression, greenish-white diarrhea and mortalities.

Rapid diagnostic test: Results of rapid test scan of cloacae swab 
were negative against Newcastle disease (ND) and avian influenza 
(AI), respectively.

Post-mortem examination

Post-mortem examination was conducted and gross lesions 
observed were recorded. Photographs of lesions were taken using 
Techno-C8 (13.0 megapixel) and tissues were collected from the 
kidneys, bursae and spleens and fixed in 10% formalin for routine 
histopathological examination by embedding in paraffin, sectioning at 
5 micrometer and staining with haematoxylin and eosin (H & E) for 
microscopic examination under varying magnification according to 
standard procedure.13 

Data collected and analysis

The observed gross lesions on the organs and tissues of each carcass 
were properly recorded and analysed using descriptive statistic and 
expressed in percentages as described by Ogbe et al.14 

Results
Physical appearance of the flock

Physical clinical examination of the flock showed clinical signs 
of depression and high mortality evident by the presence of carcasses 
(0.6%) found at the time of the visit to the farm. All the live laying 
hens were housed in a battery cage system.

Gross pathology findings

The gross lesions observed were ruffled feathers (20%), slightly 
enlarged heart (10%), congested lungs (40%), enlarged kidneys (20%), 
paleness of the liver (20%), enlarged spleen (50%), congested ovarian 
follicles (50%), haemorrhages of the mucosa of the proventriculus 
and ventricular junction (100%), enlarged and oedematous bursae 
(70%), severely haemorrhagic bursae (50%) and haemorrhagic caecal 
tonsils (70%) (Figures 1–6).

Histopathology finding

Histopathological changes in the kidneys and bursa are showed 
on the micrographs (Figure 7&8). The micrographs of the kidneys 
showed severe congestion evident by the heavy presence of red blood 
cells within the interstitial spaces (as shown by the white arrows 
on Figure 7). The white arrow heads showed tubular degeneration 
(necrosis) and the black arrow heads indicates glomerular atrophy 
and increase in capsular spaces. The glomeruli (black stars) appear 

congested and the white stars are vascular ploes. These findings 
showed that infectious bursal disease (IBD) has pathological effect on 
the kidneys, thus the disease was formerly known as avian infectious 
nephrosis due to the effects on the kidneys.

Figure 1 Paint-brush intramuscular haemorrhages of the leg and thigh 
muscles (Black arrow). 

Figure 2 Petechial haemorrhages of the breast muscles (Black arrow) and 
ecchymotic (Blue arrow). 

Figure 3 (a) Severe haemorrhages of the bursa of Fabricius (Black arrow). 
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Figure 3 (b) Enlarged and severely haemorrhagic bursa of Fabricius (Black 
arrow). 

Figure 3 (c) Enlarged and oedematous bursa of Fabricius (Black arrow). 

Figure 4 Haemorrhagic mucosa of proventriculus and ventricular junction 
(Black arrow). 

Figure 5 Grossly enlarged spleens (Black arrow) and bursa of Fabricius (Blue 
arrow). 

Figure 6 Petechial haemorrhages of mucosa of the caecal tonsil (Black arrow). 
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Figure 7 Severe congestion of kidneys evident by heavy presence of red 
blood cells (white arrows) within the interstitial spaces. Tubular degeneration 
(necrosis) observed by the dissolution of nuclear material (white arrowheads). 
There is glomerular atrophy and increase in capsular spaces (black arrowheads). 
The glomeruli (black stars) appear congested and degenerated. White stars 
are vascular poles. H&E A: X100 B: X400. 

Figure 8 Severe follicular inflammation of Bursar evident by the massive 
presence of inflammatory cells (white arrowheads) within the follicles. There is 
massive loss of tissue morphology evident by loss of tissue components. There 
is lamina propria degeneration and atrophy evident by the loss of connective 
tissue (black arrows) surrounding the follicles. H&E A: X100 B: X400. 

Histopathological changes in the bursa of Fabricius showed severe 
follicular inflammation of the bursa evident by the massive presence 
of inflammatory cells within the bursal follicles (as shown by the 
white arrow heads on Figure 8). The black arrow heads showed that 
there was loss of connective tissue due to degeneration of the lamina 
propria and atrophy of the bursa. These histopathological findings of 
inflammation and cellular infiltration of the bursa showed the effect of 
IBD, thus the disease was also referred to as infectious bursitis due to 
the inflammation of the bursa of Fabricius (Figure 7&8).

Treatments

King herb–containing herbal extract was administered at the dose 
rate of 2 ml/L of drinking water for seven consecutive days.

Recommendations

The client was advised to isolate the apparently sick birds and 
to administer the drug orally using syringe without needle and to 

introduce foot dip (sanitizer) at the entrance of the poultry house as a 
form of biosecurity measure (Figure 9).

Figure 9 Percentage (%) mortality of laying hens on days 3 – 5 and spiking 
mortality on day 4. 

Discussion and conclusion
Infectious bursal disease (IBD) was reported in several outbreaks 

in vaccinated and non-vaccinated laying chickens in Nigeria.10–12 The 
disease is common in young chickens 3-8 weeks of age but outbreaks 
affecting up to 20 weeks old adult birds have also been reported.15,16 
In the case reported here, the layers were 24 weeks old indicating 
this age group is also susceptible to infectious bursal disease. The 
inflammation and cellular infiltration in the bursa and destruction 
of B-lymphocytes or cloacal-bursa by the IBD virus may result in 
severe immunosuppression (evident by the depression of the birds). 
Immunosuppression can lead to increased susceptibility to other 
diseases.17 

In the case here, a post-mortem diagnosis of infectious bursal 
disease was made based on the gross pathological lesions of petecchial 
and ecchymotic haemorrhages of the thigh and pectoral muscles, 
severely enlarged and haemorrhagic bursa of Fabricius, haemorrhagic 
mucosa between the proventriculus and ventricular junction and the 
haemorrhagic caecal tonsils. Similar gross lesions of petechial and 
ecchymotic or paint-brush haemorrhages on pectoral (breast) muscles, 
haemorrhages of the thigh muscles, haemorrhages of mucosa of the 
proventriculus and ventricular junction, haemorrhages of the caecal 
tonsils and bursa of Fabricius were reported in infectious bursal 
disease by others.18,19 

In the case here, histopathological changes of inflammation 
and cellular infiltration were observed in the bursa and kidneys. 
Histopathological changes in the bursa was reported earlier and said 
to be diagnostic for infectious bursal disease (IBD).4 Pathological 
diagnosis of IBD was made in this case based on the gross pathological 
lesions and histopathological changes in the bursa and kidneys of the 
affected laying hens.

IBD is a viral disease that has no treatment but antibiotic and 
vitamins are used to prevent secondary bacterial infection and to 
improve resistance of birds. In the case here, the birds were treated 
with King Herbs for 5 consecutive days and mortality was arrested 
at the end of the treatment coinciding with the recovery of the birds 
from the disease course (Figure 9). The treatment commenced on 
day 3 and ended day 7 and by day 8 there was no mortality recorded 
(Figure 9). The highest mortalities recorded were on days 3-5 with 
spiking mortality on day 4. In conclusion, there is need to evaluate the 
potential benefits of King Herbs (antiviral drug) used in the control of 
infectious bursal disease of chickens in Nigeria.
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