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ABSTRACT

A survey for maternal antibodies to infectious batdisease virus in day old chicks hatched in Niger
and the immune response of such chicks to IBD vaation were studied. Also, agar gel precipitation
antibody titre that protects chicks against challgm with Nigerian isolates of the infectious bursal
disease virus was determined. Ten chicks were lledach of 10 hatcheries and their sera separated
and used to detect antibodies to infectious burdadease virus using the agar gel precipitation test
Also, four groups of chicks vaccinated with inféotis bursal disease vaccine were bled and their
whole blood used for total and differential whitelood cells count while their sera were used for
guantitative agar gel precipitation test to ass@#®gctious bursal disease virus antibodies. To deime
level of humoral immunity that would protect chickegainst Nigerian virulent infectious bursal diseas
virus isolate, groups of chicks with different quétative agar gel precipitation test titres were
challenged with the virus. All 100 sera of day otdhicks tested were negative for infectious bursal
disease antibodies. Mean humoral immune responseNajerian chicks to infectious bursal disease
vaccination was 9 + 2.06 while their mean cellulammune response was 216,500 + 20,900
lymphocytes/pl of blood. There was a direct relathip (r =0.002) between lymphocyte counts in blood
of chicks vaccinated against infectious bursal dése virus and infectious bursal disease virus aotily
titres (quantitative agar gel precipitation testh itheir sera. The results showed that chicks with
antibody titres> 8 or > 212,000 lymphocytes/ul of blood were protectediagiathe virulent IBDV
isolate.
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INTRODUCTION

Infectious Bursal Disease (IBD) is an acute, higtdntagious viral disease of young chickens [tlis |
characterized by enlargement of the bursa of falsriand renal damage [2]. These clinical signs were
first described by Cosgrove [3] in Gumboro areaaithern Delaware, United States of America, hence
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the common name Gumboro disease. The virus wastasblfrom bursae of infected chicks in
embryonated chicken eggs [4].

The first outbreak of IBD in Nigeria was reportedm Plateau state [5,6]. Since then, IBD has been
reported from all parts of the country. A surveyfrefe range and commercial chickens in Borno sifte
Nigeria showed a very high prevalence of 67 % [T¢Tdisease has also been reported from all the
poultry producing countries of the world except N&aaland [8]. Infectious bursal disease has a#dact
more research attention than any other poultryadisén recent years because of virulence of thes vir
and the difficulty encountered in its control [9].

Natural IBD has been reported mainly in fowls aackly in turkeys, guinea fowls and ostriches [10].
experimental infection of turkeys and ducks faikedproduce clinical IBD but precipitin and virus
neutralizing antibodies were detected. Meroz [1dd reported that there is no difference in mostalite

to IBD among breeds of chickens. However, diffeemnin mortality have been recorded between the
Nigerian local breeds and the exotic breeds ofkemd12].

The economic effects of IBD manifest in two way first is the high mortality rates associatecdwlite
clinical disease while the second and more impoiigathe severe and prolonged immunosupression in
chickens infected early in life [8,13]. Chickenstsurvived IBD usually have retarded growth and
reduced response to vaccination against other stisefi2]. The consequences of such IBD induced
immunosupression have been reported to includeufarof diseases such as gangrenous dermatitis,
inclusion body hepatitis — anaemia syndrome, coiilesis and coccidiosis. Affected broilers takader
days to get to market weight [14].

Infectious bursal disease has defied most contealsures. Vaccination which is the principal metbbd
controlling the disease has become of limited ssx@e recent times. Consequently, many countri@s no
adopt new measures in an attempt to control theades In China, yolk IgG and hyperimmune serum
have been employed for prevention and for treatroémte disease [15]. Researchers in the USA have
produced special IBD vaccine by mixing IBD virusagt 2512 with bursal disease antibodies to produce
the IBDV — BDA complex vaccine which has been régarto produce immunity even in day — old
chicks that have maternal antibodies [16].

There is therefore, need to study factors thatcatbutbreaks of IBD and the pattern of immune sasp
of chicks to vaccination against the disease igeNa, as a step towards developing more effective
control measures for the disease.

MATERIALS AND METHODS

Ten hatcheries in Oyo, Ogun, Lagos and Edo States imndomly selected for the study. Ten (10) chick
aged between one and seven days were also randetelgted from each of the hatcheries and bled
through the jugular vein or by cardiac punture. Bloowd samples were deposited in test tubes andakep
4°C over night to clot. They were then centrifuge@®00 revolutions per minute (for 10 minutes). The
sera were used for qauntitative agar gel precipitaest (QAGPT ) as described by Herbert [17].

Agar gel was prepared by boiling 1 g agarose, $6dium chloride and 0.1 g sodium azide in 100 ml of
distilled water. The molten agar was then pouréeal Retri dishes and allowed to gel. A well was dHaae
the centre of the gelled agar in each Petri dishw®lls were bored round the central well on tigara
plate. Each of the serum samples was serially @odbuted and each dilution was deposited in a
peripheral well round the central well which contd a known virulent IBD virus sourced from the
National Veterinary Research Institute, Vom, NigefThe setup was then incubated in a humidified
incubator, at 37C. It was observed every 24 hours for 5 days, foitevprecipitation lines between the
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central well (antigen) and the peripheral welldutittns of sera). The reciprocal of highest dduatiof a
serum which produced precipitation line with théigem was recorded as titre for that serum.

In another experiment to determine QAGPT antibdthe¢ that would protect chicks against Nigerian
isolates of the IBDV, 6 groups of day old chickacle of 10 chicks, were used. To get different atjb
levels in the various groups of chicks differertimin medication strategies and repeat vaccinataie
adopted. Group 1 was given vitamins for 3 days afsecination. Group 2 was given the vitamins for 3
days before vaccination. Group 3 was vitamins Zdfore and 3 days after vaccination. Groups 46and
did not receive any vitamin medication. Groups4 were vaccinated once while group 5 received itepea
vaccination 3 weeks after the first. Group 6 reedithe vitamin medication and the vaccination wss a
repeated. Group 7 was not vaccinated and serveohasl.

Three weeks post vaccination; the chicks in thesegroups were bled before they were each chalienge
by intra-ocular inoculation with a drop of virule®BDV (NVRI, Vom, Nigeria).

Pooled serum from each group was used for QAGRI¥etermine antibody titre for the group while the
chicks were observed for clinical signs of IBD dond mortality. Mortality rates and AGPT titres dfet
different groups of chicks were compared. The IawWegSPT titre that gave zero mortality was taken as
the protective QAGPT antibody titre against IBDVNigeria.

To study the pattern of immune response to IBD wetion, four groups of 10 chicks each were
vaccinated at 10 days of life and bled 3 weeks pastination. Part of each blood sample was uged f
differential lymphocyte count while the remainingrfpon was allowed to clot and the serum harvested
was used for QAGPT [17]. Mean lyphocyte counts AGPT titres were compared [18].

RESULTS

Quantitative agar gel antibody titre of each of #0® chicks screened was zero. Mean immune response
of Nigerian chicks following IBDV vaccination was @ 2.06 (QAGPT) and 216,500 + 20,900
lymphocytes/ul of blood (Tables 1 and 2). Quantieatgar gel precipitation antibody titres of clack
vaccinated with the IBDV vaccine and their lymph@sycounts were directly related (P < 0.05).

Table 1. Mortality pattern and antibody titres of day old chicks challenged
with a virulent Nigerian isolate of IBDV.

Groups No. of chicks Mortality (%) Antibody titr e
\

1 10 0 32

2 10 80 1

3 10 70 2

4 10 0 8

5 10 0 16

6 10 0 32

7 10 100 0

Discussion

Failure to detect antibodies against IBDV in al teatcheries in Nigeria suggests that the chickk la
maternal immunity and are not protected againgtcindn with IBDV. The high percentage mortality
recorded among the chicks with AGPT titres of @ntl 2 suggest the lack of maternal immunity as well
as vaccine protection and that the birds could cdaven with clinical disease if exposed. This mayabe
major contributor to the high incidences of IBDtie country.
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Maternally derived antibodies to IBD are very imioit as they provide considerable protection agains
the disease in young chicks [19,20,21] . infectwsith the virus at an early age causes serious
immunosupression [22, 23] which may lead to redugexivth rate and increased incidences of other
diseases [14].Vaccination of breeder flocks Miite IBD vaccine, followed by inactivated vacciniss
recomended, to boost antibody titre in the henthabthey can pass high titre of maternal antit®tie
their progenies [24]. Giving breeding hens onleliBD vaccine without booster vaccination resiits
antibody levels that are not high enough to prateetchicks [14].

Baxendale and Lutticken [25],reported that whenldvel of neutralizing antibodies against IBDV was
high in parent stock hens, it persisted throughioaifaying period and even chicks from eggs takemd

of lay had sufficient maternal antibodies to pebtiem against IBDV challenge, up to 4 weeks d&.ag
Vaccinating breeding hens with live IBD vaccinadwed with inactivated IBD vaccine close to stairt
lay and annual repeat vaccinations, by Nigeriaeter farms, is suggested, so that the hens amfeara
enough maternally derived antibodies to protecttiieks during their early weeks of life.

Table 2. AGPT titres and lymphocyte counts of chick vaccinated with IBD vaccine

AGPT titres Lymphocyte counts/pl of blood
8 212,000
4 168,000
16 270,000
8 216,000

The results of this study suggest that antibobglewf AGPT> 8 may be the protective antiboby titre
against the virulent Nigerian IBDV isolate. Givihicks vitamin medication 3 days before and 3 days
after the IBDV vaccination and repeating the vaation are necessary to achieve this levels of
immunity/protection [26]. The association betwe@mbral immune response (AGPT antibody titre) and
lymphocyte count seen in this experiment is in agrent with Roilf [27] and Stitest al [28] who noted
that when an antigen enters a host, the body pesdboth cellular and humoral immune responses
specific to that antigen. Humoral and cell mediatechunity develop concurrently [29].

Most laboratories in Nigeria and other countrieshi@ tropics where IBD causes high mortality [3@hc
run both differential WBC counts and the QAGPT .t€&insequently, poultry farmers should be educated
on the need to check immune responses of theikdlafter IBD vaccination by either the QAGPT or
differential WBC counts for lymphocytes/ul of blaoth Nigeria, AGPT titre of> 8 or > 212,000
lymphocytes/ml of blood would protect chicks agailBDV challenge.
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