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Abstract
A study was carried out to determine the prevalence of infectious bursal disease (Gumboro disease)  around Kampala in the five divisions of Kawempe, Makindye, Nakawa, Rubaga and Central. A total of 400 serum samples were examined with 80 serum samples got from each division. Indirect ELISA was used. The samples were found to be reactive to antibodies against the Gumboro disease with total prevalence of 26% . A prevalence of 22.5%, 31.25%, 22.5%, 45% and 10% were got for Kawempe, Makindye, Nakawa, Rubaga and Central divisions respectively. Rubaga had the highest antibody prevalence showing that these local chickens had the highest exposure to the Gomboro viruses. The least prevalence was in Central division and may be probably due to low exposure of the local chickens to Infectious Bursal Disease (IBD) virus. The present study has shown that local free ranging chickens in the five divisions of Kampala were already exposed to IBD virus. It was recommended that further observations and studies be carried out to isolate and characterize the type of IBD virus strains circulating in these birds. 
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Introduction
Traditional poultry keeping is widely practiced in the rural areas of many developing countries throughout the world, Uganda included. The importance of village poultry in the economy of developing countries has become more evident during the past few years. It has been shown that developing countries with their unique socio-economic conditions, and high human population densities small scale poultry farming is a very important livestock enterprise (1, 2). Due to the vital importance of village poultry in the developing countries there is a need to make this enterprise more productive through the control and management of the infectious diseases like Infectious Bursal disease (Gumboro disease) that persist in the environment for a long time and may mutate and lead to emergence of very virulent strains. 
Infectious Bursal disease (IBD was initially reported as Gumboro disease (3). It  is an acute, highly contagious virus infection of young chickens. IBD virus (IBDV) primarily  targets B lymphocytes, IBDV  causes clinical disease and mortality in chickens 3 weeks of age or more. It causes prolonged immune-suppression of chicken making them vulnerable to get other infections and cause failure of vaccinations against other diseases (3,4,5,6). The immune-suppression against New Castle Disease (NCD) vaccination was greatest among day 1 infected chicks . Infection with IBDV reduces antibody response to other vaccinations (5, 7, 8,9) but the response against IBDV itself has been reported to be normal (10). Varying findings on the effect of IBD on cell mediated immunity (CMI) have been reported (7), but it affects humoral immunity more than CMI (11). This disease therefore hinders successful control of NCD in the village chickens by vaccination method. Indirect losses due  to IBD reported were impaired growth and the condemnation of carcasses(12, 13). Furthermore, the costs of increased use of antibiotics and chemicals to fight against opportunistic (secondary) infections which arise as a consequence of IBD are encountered by the farmers. It was against the above background that this study was designed to determine the prevalence of  Infectious Bursal Disease (IBD) in local chicken in Kampala suburbs.  It was hoped that outputs this study would assist policy makers and poultry farmers in Uganda to realize the importance of the Gumboro disease among local chicken. Relevant control programmes could then be promoted so that this disease can be controlled among local chicken thereby increasing their productivity. 

Materials and methods
The study design was a cross-sectional, experimental type. The sample size was calculated using the formula; n=4pq/e² (14)

 Where n= sample size.
p= probability of positive outcome

q= probability of negative outcome

e= allowable error

4= is a constant and is a value of 95% confidence Interval.

For unknown sample space, the was taken to be 2%,   p and q were assumed to be  equal hence  0.5. The sample size of 50 was estimated per division. 

A total of 400 blood samples were used. Blood samples were randomly collected from 400 different local chickens in 5 divisions, 80 from each division. The sampling was in cooperation with the Local council (LC) leaders at the divisions who were well acquainted with the villages. The blood was collected from the chickens from the wing vein using vacuette test tubes that contained z serum sep clot activator and the vacutainer needles as well. Before taking the blood the place to be punctured was cleaned with surgical spirit to disinfect. The blood samples were transported to the laboratory in specimen carrier cool boxes, serum separated by centrifugation at 1000 g for 10 minutes and stored at -20oC until tested. 
Antigen used was live attenuated Gumboro virus (Vaccine). It was purified on     sephadex G-200 column as described by Olaho - Mukani Personal communication (8). 

Four 6-8 weeks old Gumboro free chickens were inoculated by anal and oral routes with 0.05 ml of a clarified 10 % ( w/v) vaccine which was live attenuated Gumboro vaccine of serotype I. The chickens were bled 45 days post-inoculation, serum prepared, pooled and stored in aliquots at -20oC until use as positive controls. The conjugate used was goat anti-chicken IgY (produced by Olaho-Mukani, personal communication (8). Substrate used was 3, 3’, 5, 5’-tetramethylbenzidine (TMB)
Optimal serum, antigen and conjugate dilutions were determined by checkerboard titration using negative and positive control sera. Based on this approach1/200, 1/500, 1/1000 were determined as dilutions for serum, antigen and conjugate, respectively.   

Antigen Working Dilution 1:500 in coating buffer was prepared as; for one plate, 2 µl of antigen was used in coating buffer of 10 ml. The flat bottomed microtitre plates (NUNC,® USA) were coated with 100µl per well of working volume of antigen diluted 1:5000 in coating buffer, then incubated for 3 hours at 37oC and subsequently overnight at 4oC. After incubating overnight at 4oC. The plates were thereafter washed 3 times with PBS-Tween 20 PH 7.2 and blocked with PSB-Tween 20 (Phosphate buffered saline containing  Tween 20 and 0.1% gelatin) and incubated  at 37oC for 30 minutes. The washing of plates was done three times after every 5 minutes with PBS-Tween-20 PH.7.2
Working serum dilution was 1:200. Sera were prediluted to 1:20 in a pre-dilution microtitre plate and 10µl per well transferred to the test plate containing 90µl/well of the diluting buffer, to give a 1/200 dilution. 10µl of prediluted sera for the pre-dilution plate was transferred to the respective wells on the test plate, then covered and incubated at 370C with the shaker set at 100 RPM, for 30 minutes. 
Working dilution was 1:1000 in diluting buffer. Washing and blotting of the plates on absorbent tissue before adding the conjugate was done.2nd antibody conjugate (Goat anti-chicken IgY) diluted as above was dispensed to all wells (100µl/well) and incubated at 370C for 30 minutes.
Washing and blotting of the plates on absorbent tissue was done before adding the conjugate. 100µl/well of the substrate TMB was added to all wells and the plates incubated at room temperature for 5 minutes. The reaction was stopped using 0.5M H3 PO4 at the end of incubation period  mentioned  above and the results read first by looking at the colour development on the plates, the colour reactions were viewed or quantified   by measuring the optical density (OD) of each well using a micro- ELISA reader at 450nm, recorded and then analyzed.

The cut-off for the test was determined by the means of absorbency readings of the negative controls plus 3 standard deviations as described by Olaho-Mukani (8). The mean OD value of negative control was calculated per plate to minimize errors and 3 standard deviations from this means were also calculated. The value of the 3 standard deviations added to the mean was obtained and was used to determine positive and negative samples per plate. 

Results
Mean optical densities for blood screened against Gumboro were as shown in Table 1. The prevalence of antibodies to IBDV according to the divisions in Kampala were as shown Table 2. Out of 400 local chickens screened 105(26%) were positive to Gumboro Virus. Comparing the percentage prevalence for the divisions; it was highest for Rubaga, followed by Makindye, Kawempe Nakawa and lastly Central.

Table 1. Mean optical densities per plate per division in Kampala
	Divisions
	N
	Range
	Minimum
	Maximum
	Sum
	Mean
	Std. Deviation

	M.O.D
	40
	.902
	.050
	.952
	18.343
	.45856
	.192672

	M.O.D
	40
	.818
	.010
	.828
	10.680
	.26700
	.179406

	N.O.D
	40
	.482
	.033
	.514
	12.424
	.31059
	.104141

	N.O.D
	40
	.221
	.007
	.227
	5.591
	.13978
	.040190

	C.O.D
	40
	.501
	.002
	.503
	3.641
	.09102
	.079024

	C.O.D
	40
	.639
	.021
	.659
	14.259
	.35646
	.161972

	K.O.D
	40
	.523
	.119
	.642
	16.366
	.40914
	.118661

	K.O.D
	40
	.496
	.220
	.717
	14.048
	.35119
	.100454

	R.O.D
	40
	2.324
	.444
	2.768
	68.402
	1.71005
	.419507

	R.O.D
	40
	2.031
	.369
	2.400
	39.866
	.99665
	.553284

	
	
	 
	 
	 
	 
	 
	 


Legend:
M.O.D-Makindye optical density;  
N.O.D- Nakawa optical density

C.O.D -Central optical density; 
K.O.D -Kawempe optical density

R.O.D - Rubaga optical density

Table 2.  Percentage prevalence of antibodies to IBDV according to the divisions in Kampala

	Districts
	Numberof samples
	Number of positive samples
	% prevalence

	Kawempe
	80
	18
	22.5

	Nakawa
	80
	18
	22.5

	Makindye
	80
	25
	31.3

	Central
	80
	8
	10

	Rubaga
	80
	36
	45

	Total
	400
	105
	26


Discussion
Before 1987, in most parts of the world, IBD was essentially sub-clinical disease which was being controlled by vaccination. While  highly contagious strains caused less than 5% mortality due to immunosuppression. But after 1987, vaccination failures have been described in different parts of the world (9). In the USA, the new strains caused a slight increase in the mortality rates. Whereas, in Europe and in Asia, the new virulent strains  cxaused specific mortality of up to 60% in layers and 25% in broilers. So clinical IBD became predominant.with high mortalities (9). . This has shown that local chickens around Kampala in the five divisions namely: Kawempe, Rubaga, Nakawa, Makindye and Central were exposed to IBD virus.  This could be due to the fact that local chickens around Kampala pick the IBDV from the environment probably shed by poultry vaccinated with live attenuated IBD virus.The virus being so resistance to environmental factors could enter local birds and may later spill over into local poultry all over the country. The extent to which the disease has spread requires further investigation. 
Vaccination against IBD was not being practiced in smallholder poultry in Uganda. It ontrol is further complicated by the regular emergence of new strains that may not be covered by existing vaccines. It was shown that the prevalence of IBD was in Rubaga Division followed by Makindye, Kawempe, Nakawa and lastly Central, with the prevalence of 45%, 31.25%, 22.5%, 22.5% and 10%, respectively. High prevalence in divisions of Kawempe, Nakawa, Rubaga and Makindye could be due to: high exposure rate population of the free ranging local birds. This increases chances of spread of the Gumboro disease. These was evidence of a large population of exotic poultry peri-urban and urban farming with chicken which have been vaccinated with live vaccine, thus the vaccine can spill over to the environment. The local chickens had no regular health control programme,  were free ranging without proper form of confinement. This practice could make control IBD among local poultry difficult. 

In conclusion prevalence of Gumboro in Kampala district  has been found to  26%. More studies should be done determine the prevalence of Gumboro disease in other districts of Uganda. Also more studies should be done characterise of the circulating IBD virus styrains so that appropriate vaccines can be developed. 
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