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Introduction: Repeated outbreaks of infectious bursal disease (IBD) despite vaccination necessitated this study.
Methods: The right age of IBD vaccination, the immunogenicity and the strain of the vaccine were established.
Boven gold pullets (n = 150) were used. They were grouped into 6 groups; unvaccinated and vaccinated chicks
according to weeks of blood sampling. Both antibodies titres (unvaccinated and vaccinated) were determined by
enzyme- linked immune sorbent assay (ELISA).

Results: In broiler chicks, the maternally-derived antibodies (MDA\) titre decayed from 1,500 ELISA titre at day
old to zero at 35 days , while the antibody rose from a titre of 500 at day old to titre of 2000 at 40 days following
vaccination and intercepted at a titre of 700 at 21 days. In pullet chicks, the MDA started with an ELISA titre of
1,500 at day old to zero at 38 days of age, while antibodies rose from a titre of 1,100 at day old to 2,000 at 35
days, and then intercepted at a titre of 800 at 22 days of age, hence the breakthrough titre of the live vaccine for
pullet chicks.

Significance: MDA for broiler and pullet chicks for the chicks from this hatchery completely decayed at 35 and
38 days, respectively and intercepted at a titre of 700. Thus, the chicks should be vaccinated at 21 and 22 days,
respectively. Also, poultry farmer should not use the same vaccination days for chicks of different hatchery. The
breakthrough titre of the vaccine was 700. Therefore, it is an intermediate plus. The decay was faster in broilers

Vaccination
Broilers and pullets chicks

than pullets, hence vaccination days should be early in broilers than pullets.

@ 2019 Faculty of Veterinary Medicine, University of Ilorin, Nigeria. All rights reserved.

Introduction

Infectious bursal disease (IBD) is a highly contagious viral in-
fection of immature chickens characterized by necrosis and de-
pletion of lymphoid tissue particularly of the bursa of fabricius
(BF) (Bruce et al., 1992). It is a major poultry disease in many
countries (Babiker and Tawfeeq, 2008). The disease is now en-
demic in most poultry producing areas of the world (Abdu,
2001; Babiker and Tawfeeq, 2008). Clinical and serological ev-
idence indicate that infectious bursal disease virus (IBDV) is
also wide spread in Nigeria (Daodu et al., 2018). Vaccination
failure against IBD in Nigeria was attributed to improper han-
dling of vaccine (Nawathe and Lamorde, 1982; Abdu, 1997),
and maternally-derived antibody (MDA) interference (Abdu,
1985; 1997; Chansiripornchai and Wanasawaeng, 2009).
Young commercial chicks in Nigeria possess MDA against
IBD, because IBD is enzootic (Abdu, 1997) with only birds
three weeks or older are usually reported to succumb to clinical
diseases (Abdu, 1997; Mbuko, 2010).

For many years, IBD has constituted a serious problem for the
poultry industry and the emergence of hyper virulent strain of
IBDV has been the cause of losses (van den Berg et al., 2000).
Direct loss is linked to specific mortality and depends on the
dose and virulence of the IBDV strain and the absence or pres-

ence of passive immunity (van den Berg et al., 2000). The indi-
rect economic impact of the disease is also considerable due to
virus induced immunosuppression and or potential interaction
between IBDV and other viruses (van den Berg et al., 2000;
Daodu et al., 2018). Suspicions about the efficacy of IBD vac-
cination in commercial poultry arise from the occurrence of low
or high serological titre, clinical disease, reduced productivity
and or abnormal vaccine reaction, a factor that can cause vac-
cination failure (Babiker and Tawfeeq, 2008).

The intermediate or intermediate-plus vaccine do not fully pro-
tect chickens when challenged with very virulent-IBDV in the
field (Rautenschlein et al., 2005). There is a paucity of infor-
mation on the use of decay pattern of MDA and antibodies re-
sponses following vaccination as tool for determining the opti-
mal days of vaccination in commercial chickens in Nigeria and
the breakthrough titre of the vaccines used. The present study fo-
cused on three specific objectives; the MDA decay pattern in
broiler and pullet chicks; their antibody responses following vac-
cination with a live intermediate IBD vaccine; the breakthrough
antibody titre of the vaccine (strain) used so as to determine the
right days of vaccination as well as the responses of chicks fol-
lowing vaccination against infectious bursal disease.
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Materials and Methods

Study area

The research was carried out at the livestock farm of College of
Agriculture and Animal Science, Ahmadu Bello University,
Mando, Kaduna (10° 30N, 07° 25E), located in the Southern
Guinea Savanna zone of Nigeria. The ELISA technique was car-
ried out at Animal Care Laboratory, Ogere, Nigeria.

Chicks, management and vaccines

One hundred and fifty day-old Hubbard broilers and 150 day-old
Boven gold pullet chicks were purchased from a reputable hatch-
ery in Ibadan, Nigeria. The chicks were housed into 12 pens — 6
pens per group Ab, Bb, Cb, Db, Eb, Fb and Ap, Bp, Cp, Dp, Ep,
Fp, broilers and pullet chicks respectively, of unvaccinated and
same for vaccinated chicks (Tables 1and 2). A pen which housed
25 chicks was allocated to each 6 groups of broilers and pullets.
The pens were cleaned and disinfected before placing the chicks.
The breeder parent stock was vaccinated with a monovalent IBD
at 18, 20 and 45 weeks. The broiler chicks were fed with broiler
starter from 0-4 weeks, and broiler finisher from 4-7 weeks of age.
The pullet chicks were fed with chick mash from day old to 7
weeks ad libtum. All feed was obtained from a standard commer-
cial feed company (Vital Feed Limited, Nigeria). Clean water was
provided ad libitum. Live intermediate strain of IBD vaccine used
for the research was purchased from Abic Biological, Israel
(Batch number 21511062 E).

Table 1. Ages of vaccination, bleeding and challenge in broilers

Groups Number Bleeding Vaccination Challenge
of chicks  Age* Age (weeks)  Age (weeks)
Ab 25 1 2 6
Bb 25 2 3 6
Cb 25 3 4 6
Db 25 4 5 6
Eb 25 5 6 6
Fb 25 6 7 6

Ab-groupA, Bb-groupB, Cb-groupC, Dd-groupD, Eb-groupE, Fb-groupF
*Weeks for MDA decay, response to vaccination and breakthrough titre

Table 2. Ages of vaccination, bleeding and challenge in pullets
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Ethical approval

The birds were managed, treated and handled humanly as rec-
ommended by the Ethical Committee on Animal Use and Care
of Ahmadu Bello University, Zaria, Nigeria.

Bleeding

One ml of blood was collected through the heart using insulin
syringe at weekly interval. The blood sample was kept in a ver-
tical position in a test tube rack for an hour for sera collection.
The sera were harvested in a clean test tubes and kept in a freezer
compartment at -4°C until used for MDA decay analysis.

Vaccination

Vaccination was done using a commercial infectious bursal dis-
ease vaccine at week 2,3,4,5,6 and 7 before each vaccination
blood samples were collected to monitor the response to the pre-
vious vaccination sera was also harvested as the above men-
tioned procedure.

Challenge

All the vaccinated birds were challenged with 0.01ml of the
IBDV, intraocularly using insulin syringe at 6 weeks of age. This
vaccine a very virulent IBDV recovered from a field out break
from Department of Veterinary Medicine, Faculty of Veterinary
Medicine, Ahmadu Bello University Zaria, Nigeria.

Blood sample collection

One millilitre of blood sample was collected from the heart of
each broiler and pullet chicks at day old, using insulin syringe,
and then weekly for 7 weeks in order to determine MDA decay.
The blood was emptied into clean plain test tubes; the tubes were
closed and left in a vertical position for an hour at room temper-
ature, then refrigerated at 4°C for another hour. The samples
were centrifuged at 3000 rpm for 5 minutes. Sera sample were
carefully separated in clean plain test tubes and kept at -20°C un-
til used. Blood sample for the determination of antibody response
was collected from vaccinated broiler and pullet chicks; the vac-
cination was started at 2 weeks of age, and subsequently after
every week till the birds attained 9 weeks of age. The sera col-
lected weekly were analysed for maternally derived antibodies
decay while the sera collected 2 weeks after each vaccination for

8 weeks were analysed for antibodies response using ELISA
Technique.

Groups Number  Bleeding Vaccination Challenge
of chicks  Age* Age (weeks)  Age (weeks)
Ap 25 1 2 6
Bp 25 2 3 6
Cp 25 3 4 6
Dp 25 4 5 6
Ep 25 5 6 6
Fp 25 6 7 6

Enzyme linked immunosorbent assay analysis

The enzyme linked immune sorbent assay (ELISA) technique
was done using IDEXX IBD ELISA antibody test kit (IDEXX
Laboratory Incorporation, U.SA) The test was based on the man-
ufacturer’s instruction. The test sample was diluted to five hun-
dred folds (1:500) using sample diluents prior to the assay. Hun-
dred micro litres (100) pl of the diluted sample was then dis-
pensed into each well of the coated plate. Then 100ul each of

Ap-Group A, Bp Group B, Cp Group C, Dp Group D, Ep Group E, Fp Group F
*Weeks for MDA Decay, response to vaccination and breakthrough titre

undiluted negative and positive controls were dispensed into
each of the wells A1 and A2 and wells A3 and A4 respectively.

19



Hassan et al

Addition plate was incubated for 30 minutes at room tempera-
ture. Each well was washed 3-5 times with approximately 350ul
of distilled water. Then, 100ul of conjugate (Goat anti chicken
peroxidase) was dispensed into each of the wells and incubated
for 30 minutes at room temperature. After incubation the liquid
content were aspirated into a waste reservoir and each well was
washed with about 350 pl of distilled water 3-5 times and then
the water was aspirated completely. Then 100 ul of substrate so-
lution (Tetramethylbenzidine Solution) (100 ul) was dispensed
into each well, and incubated for 15 minutes at room tempera-
ture. Finally, F 100 pl of stop solution was dispensed into each
well to stop the reaction. The absorbance values at 650 nm were
measured and recorded. IBD antibody titre was calculated auto-
matically, using ELISA software (Blankfard and Silk, 1989).

Statistical analysis

Data collected were analysed using Statistical Package for Social
Science (SPSS), v17.0. Analysis of variance (ANOVA) was used
to compare the mean antibody titres within groups and Turkey’s
test was used as post hoc. To carry out regression analysis, the
mean antibody titre for broilers and pullet where entered into ex-
cel data base and analysed.

Results

In the tested broilers, the maternal antibody titre at day zero was
1,500 it then declined to 800 at day 7. It further declined to 600
at day 14, then to 500 at day 21, and finally dropped to 100 at
day 28 and 35 (Figure 1). At day zero the antibody titre was 500
and declined to 400 at day 7. After vaccination, the titre rose to
1,700 at day 14, then to 1,800 at day 21, then continued to 2,000
up to day 41 (Figure 2).

In pullets, the maternal antibody titre at day zero was 1,900. It
then declined to 1000 at day 7. It further declined to 700 at day
14. It surged up moderately to 900 at day 21, and finally dropped
to 200 at day 28 and 38 (Figure 3).

Antibody response to vaccination in pullets: At day zero before
vaccination, the antibody titre was 1000 declined to 800 at 7
days. Following vaccination with IBD vaccine, the titre in-
creased to 1,500 at day 14, and further to 2,500 at day 21. This
titre was maintained up to day 35, then declined to a titre of 2000
at day 42 (Figure 4).

The decay of MDA in broilers chicks showed that there was a
linear decay from day 7, which persisted and completed at 37
days (Figure 1). The antibody response in broiler chicks follow-
ing vaccination with a live vaccine at day zero was 600 which
increased to; 800 at 7 days, 1000 at 14 days, 1200 at 21 days,
1400 at 28 days and finally1800 at 35 days (Figure 2). The ma-
ternally derived antibody decay and response intercepted at 21
days with the antibody titre of 750 (Figure 3).

The decay of the MDA in pullet chicks showed that there was a
linear decay of MDA from 1600 at day zero t01000 at 7 days the
titre became 900 at 14 days, then 600 at 21 days and 400 titres at
28 days and completely decayed to a titre of zero at day 37 (Fig-
ure 4). The antibody response in pullet chicks following vaccina-
tion with a live vaccine at day zero was 1100, and increased to
1400 at 7 days, 1500 at 14 days, 1700 at 21 days, 1800 at 28 days
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and finally 2200 at 35 days (Figure 5). Further, the MDA decay
and response intercepted at 21 days with the antibody titre of 800
(Figure 6).

2000 -
1800 -
1600 -
1400 -
1200 -
1000 -
800 -
600 -
400 -
200 -

0 ‘
0o 7

y =36.71x + 604.9
R2=0.5976

vac

= inear (vac)

Mean ELISA titre of Antibody

14 21 28 35 42
Broiler age (days)

Figure 1. The maternally-derived antibody response pattern in
broilers
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Figure 2. Maternally-derived antibody decay pattern in broilers

Discussion

This study revealed the decayed pattern of MDA in broiler and
pullet chicks to be 5 weeks 2 days, and 5 weeks 3 days, respec-
tively. Immune response in chicks following vaccination with a
live vaccine has been established. The vaccine was protective
following challenge of the pullets at 13 weeks of age. The break-
through titre of the live vaccine used was revealed to be 800 and
750 ELISA titres in broilers and pullets chicks at 21 and 22 days,
respectively. The live vaccine used was a very virulent IBD Vac-
cine (Intermediate plus).

The maternal derived antibodies in both broilers and pullet
chicks decayed linearly as the chicks advanced in age. These
findings were similar to those of Abdu (1985) and Ceca and Va-
siu (2008). The MDA decayed faster in broilers than in pullets
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Figure 4. The maternally-derived antibody decay in pullets
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Figure 5. The maternally-derived antibody response in pullets
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Figure 6. The breakthtough titre of IBD vaccine in pullets

due to the fast growth rate of broilers. The difference in the result
may be due to nutrition and environmental stress as the birds
were fed on compounded feed, and the research was conducted
during hot weather. As earlier reported, the rate of antibody de-
cline is affected by feed and the environmental conditions (Segal,
2009).

The MDA for both broilers and pullets in this study lasted up to
35 days and 37 days respectively, which is similar to the work of
Zaheer and Saeed (2003). It implies that these chicks may be
protected against early infection with IBDV. It also means that
these chicks would not respond to early vaccination with mild or
intermediate vaccines due to neutralizing effect of MDA against
such vaccines as reported by Abdu (1997). However, the chicks
may respond to an intermediate-plus or hot vaccine as they are
invasive and can breakthrough MDA (Segal, 2009). Our study
disagreed with some earlier findings, which claimed that the
MDA persisted for only 17 and 19 days (Abdu, 1985) and 14
days (Ceca and Vasiu, 2008) respectively. The present findings
demonstrated that the breeder farms have improved on their vac-
cination schedules.

As confirmed earlier (Hassan, 2014; Hassan et al., 2016), there
was a linearly increased immune response following vaccination
with live vaccines with a corresponding increase in age of both
broilers and pullets. This suggests that the vaccine used was im-
munogenic and has protected the birds against IBD as no mortal-
ity was seen in all the groups following the challenge with a live
IBD virus. However, this is contrary to the work of Saidu (1995)
and Abdu (1997), who did not detect antibodies using Agar gel
precipitation test two weeks after vaccination.

The IBD vaccines mostly used against IBD was assumed to be
of intermediate strain but this study has established that it is the
intermediate-plus as the break through titre was above 500
ELISA titres (De Wit, 2010). The ELISA titre of 800 and 750 at
21 and 22 days for both pullets and broilers respectively were
discovered. This implies that the vaccine used was an intermedi-
ate-plus live vaccine.

Conclusion

The present study has revealed MDA decay pattern in broiler and
pullets was 35 days and 37 days respectively. The vaccine was
immunogenic, as there were no clinical signs of IBD or mortality
following challenging the pullets at 13 weeks. The break through
titre of the live vaccine used was 800 and 750 ELISA antibodies
in pullets and broilers respectively, at 21 days.
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