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ABSTRACT

Broiler chicks belonging to two poultry companies, A and B, with
different breeders´ vaccination programs were challenged with a very
virulent strains of infectious bursal disease virus (vvIBDV), genotyped as
G11. Birds were separated in four groups, two vaccinated at the first
day of life and two unvaccinated. They were then challenged at the 1st,
4th, 7th, 10th, 13th, 16th, 19th and 22nd days. At every day of challenge,
before and after the procedure, the following data were collected from
each group: Bursa of Fabricius (BF) relative weight, BF diameter, BF for
histologie examination, serum for measuring antibodies against IBDV
through the ELISA  and clinical evaluation of IBD.

The results obtained have shown a non-significant drop in antibody
level between the vaccinated and the unvaccinated groups.  When
analyzing the different results, it could be established that an ELISA
titre of 3,4 log10 was the cutoff point between healthy and sick birds.
Regression equations were built to determinate the best moment for
vaccination and also the ELISA log titre birds what could present in a
given age.  Based on that, chicks from Company A should receive a
vaccine  against IBD from the 6th to 7th day of age, while the ones from
Company B should get it between the 11th and the 12th day of age.

Finally, the overall results suggest that the birds should not be
vaccinated at one day old, and also that the breeders´ different
vaccination schemes resulted in progenies with different levels of
maternal protection, and as a consequence the same vaccination plan
should not be applied indiscriminately to broilers from different poultry
companies.

INTRODUCTION

Infectious bursal disease (IBD), a highly contagious acute viral disease
that affects growing chickens, was first described by Cosgrove (1962)
and denominated Gumboro disease (GD). Winterfield et al. (1972)
described that IBDV was infective, caused injuries and was persistent in
chickens. Several studies have demonstrated that IBDV causes
immunosupression. Sharma et al. (2000) described that IBDV impairs
the humoral, cellular and innate immune responses when stimulated by
the tetanus toxin and Brucella abortus. Clinical signs occur in 10 to 20%
of the affected chickens and mortality reaches 10 to 20% (Ley et al.,
1983). IBD is endemic in the poultry industry and is considered one of
the most important infectious diseases from the economic point of view
(Shane et al., 1994). In 1997, highly virulent IBDV strains were detected
in Brazil (Di Fabio et al., 1999), and since then have been causing high
mortality and great economic losses to the poultry producers. Ikuta et
al. (2001) analyzed 48 commercial poultry flocks using the Reverse
Transcriptase Polymerase Chain Reaction (RT-PCR) and detected the
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vaccine strain in 12 flocks, a classic strain in one flock,
four new genotypic patterns in 31 flocks and one very
virulent strain (also described in Europe and Asia) in
four flocks.

IBDV is very stable and resistant to many
disinfectants, and therefore vaccination is considered
as the best way to control the disease (Van den Berg
& Meulemans, 1991). Breeders are hyperimmunized
with live and inactivated vaccines in oil suspension in
order to protect the progeny by the passive transfer of
antibodies (Sharma et al., 1989). Naqi et al. (1983)
reported that young chicks with high titers of maternal
antibodies and vaccinated at 3 days of age with an
intermediate vaccine did not develop a humoral
immune response, even though these birds resisted to
a later challenge with a classic strain of IBDV.
Tsukamoto et al. (1995) evaluated three vaccines
available in Japan and observed that one of them
(intermediate type) protected almost 100% of the birds
vaccinated at 20 days of age and challenged 10 days
later with a very virulent IBDV strain. The authors
suggested that the high levels of maternal antibodies
play an important role in protection and that all flocks
should be vaccinated according to adequate schedules.
In practice, although different schedules of vaccination
are recommended and used in Brazil, outbreaks
outbreaks have been frequently reported.

This study was performed to evaluate the influence
of maternal antibodies on the humoral immune
response and on the protection provided by vaccination
at one day of age in chicks challenged with a very
virulent strain of IBDV isolated in Brazil.

MATERIALS AND METHODS

Birds: It was used 960 birds of a commercial strain
and originated from IBD-vaccinated breeders belonging
to two poultry companies (A and B). One day-old chicks
from each company were divided in vaccinated and
unvaccinated groups. Birds were fed ad libitum with a
commercial diet that was supplied by the companies
that collaborated with the experiment. Groups of
vaccinated and unvaccinated birds were housed in
separated cages and placed in different isolated rooms
with positive pressure and filtered air flow.

Vaccination of the breeders against IBD:
Company A: on the 1st day, an intermediate
subcutaneous vaccine (Fort Dodge); on the 7th day
intermediate ocular (Fort Dodge); on the 42nd day ocular
intermediate; on the 77th day intermediate (Biovet) via
drinking water; and intramuscular inactivated vaccine

in oil adjuvant (Biovet) on the 140th day. Company B:
intermediate ocular vaccine (Bur 706 Merial) on the 8th

day; on the 21st day intermediate ocular (Bur 706
Merial); on the 35th day intermediate via drinking water
(Bur 706 Merial); on the 105th day intermediate via
drinking water (Bur 706 Merial); and on the 140th day
inactivated in oil adjuvant (Intervet) via intramuscular.

Chick vaccination: chicks from both companies
were immunized with the intermediate vaccine Bursine
2® (Fort Dodge), which is produced from an attenuated
Lukert strain. The vaccine was titered by chorioallantoic
membrane inoculation (CAM) using specific pathogen
free (SPF) embryos (Sadia SA, Uberlândia-MG). Titers
calculated according to the method of Reed & Muench
(1938) were 103.2 DI

50
/mL. One-day-old chicks were

vaccinated via oculonasal with one dose of the vaccine
divided in two drops.

Challenge inoculum: a strain of IBDV was isolated
from the bursa of Fabricius (BF) of a naturally infected
bird. The strain was characterized as a very virulent
strain and identified by RT-PCR as genomic pattern 11
(G11), as described by Ikuta et al. (2001). This IBDV
strain was called GAR-1 and used in the experiment.
Thirty SPF birds were inoculated with GAR-1 at 21 days
old and then housed in an isolation unit with positive
pressure and filtered airflow. During the period
between 3 and 7 days after inoculation, BF from dead
and sick birds were collected and macerated with sterile
sand and phosphate buffered saline (PBS). After
centrifugation in a Sorvall Super T refrigerated
centrifuge, the pellet was resuspended in 100 mL of
PBS and kept at -80 °C. Chicken infectious anaemia
virus and reovirus were not detected in the bursas from
GAR-1-inoculated birds by PCR (Simbios Produtos
Biotecnológicos Ltda). Suspensions were titered using
CAM in SPF embryonated eggs and the inoculum was
prepared at a concentration of 104 DI

50
/mL, according

to Nunoya et al. (1992). This inoculum was administered
to 20 SPF birds (104 DI

50
/mL), and the in vivo

pathogenicity of the virus was assessed until 7 days
after inoculation.

Challenge: Twenty birds from each group were
challenged via ocular at every three days from 1 to 22
days of age using the GAR-1 sample (50 µL in each
eye). Bursas of Fabricius and blood were collected 5
days after each challenge. Besides, 10 birds per
experimental group were killed before each challenge
and the bursas of Fabricius were sampled and used as
control.

Serology: sera from 20 birds per group were
collected 5 days after each challenge and antibodies
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exsudate deposited on the serosa in the bursa of
Fabricius or histological alterations with score 5. Five
unchallenged control birds had no macro and
microscopic injuries and BF histological score was 1.

According to Table 1, mean antibody titers were
not different between vaccinated and unvaccinated
birds. On the other hand, within the same treatment
groups, there were differences between companies.

Table 1 - Average ELISA titers (log
10

) of maternal antibodies
before challenge in birds grouped according to treatment
(vaccinated or unvaccinated) and company (A or B).

Y s n
Treatment Vaccinated 3.00*a 0.78 149
Unvaccinated 3.03a 0.73 149
Company A 2.87a 0.78 152

B 3.17b 0.69 146

y = mean, s= Standard deviation, n= number of samples. * Values
followed by different letters on the column are significantly different
(p<0.05).

Regression equation: There was a decline in
maternal antibodies and results are shown in Tables 2,
3, 4 and 5. Two regression equations were generated
for each company using the ELISA mean titers of
vaccinated and unvaccinated birds from the first to the
eighth challenge:

Company A: Elisa titer (log10)= 3.47 + (0.0303 x age) �
(0.00457 x age2)
R2=96.0% R=96.5% n= 8
Age= -13.4 + (34.1 x Elisa titer (log10) ) � (8.32 x (Elisa
titer (log

10
)2)

R2=84.8% R=85.7% n=8
Company B: Elisa titer (log10)= 3.71 + (0.0144 x age) �
(0.00335 x age2)
R2=86.1% R=88.0% n=8
Age= -26.7 + (43.1 x Elisa titer (log10) � (9.39 x (Elisa
titer (log

10
)2)

R2=94.1% R=94.9% n=8

Responses before and after challenge: Results
of bursa parameters (diameter, relative weight,
histological injuries), antibody titers (AGT) measured
by ELISA and clinical assessment of the disease in the
vaccinated and unvaccinated birds from company A
are presented in Tables 2 and 3. Results from company
B are shown in Tables 4 and 5.

Histology of the Bursa of Fabricius: the
evaluation of microscopic injuries before each challenge
showed that vaccinated birds had lesion scores up to
3, whereas all unvaccinated birds had scores lower

against IBDV were measured using a commercial ELISA
kit (CIVITESTTM AVI IBD®, Laboratórios Hipra, S.A.).

Diameter of the bursa of Fabricius: a total of 30
bursas of Fabricius per group (20 challenged and 10
control birds) were submitted to diameter qualitative
measurement and given scores from 1 to 8, based on
the following parameters: score 1 = diameter up to
3.17 mm; score 2 = from 3.17 to 6.35 mm; score 3 =
from 6.35 to 9.52 mm; score 4 = from 9.52 to 12.70
mm; score 5 = from 12.70 to 15.87 mm; score 6 =
from 15.87 to 19.05 mm; score 7 = from 19.05 to 22.22
mm; and finally score 8 = from 22.22 to 25.40 mm. For
standardization purposes, it was used a ruler that
contains orifices with different diameters equal to the
superior limits of each score (Bursometer, kindly supplied
by Fort Dodge Brazil).

Bursa of Fabricius� Relative weight (BFRW): a
total of 30 chickens from each group (20 challenged
and 10 controls) were weighed, sacrificed and
necropsied. The bursas were sampled and weighed.
The ratio between the bursa of Fabricius weight and
body weight was calculated using the following
formula: bursa weight divided by body weight
multiplied by 1000 (BW/ BBW x 1000).

Histology: The 30 bursas of Fabricius were fixed in
10% phosphate-buffered formalin. Transversal
histological cuts from the median region were stained
with hematoxylin-eosin (HE) and microscopically
analyzed. The depletion degree of the lymphoid tissue
in the bursas was evaluated by microscopy and scored
from 0 to 5, where 0= normal BF, 1 = <25% of lymphoid
depletion, 2 =25-50% of lymphoid depletion, 3 = 50-
70% of lymphoid depletion, 4 = 70-90% of lymphoid
depletion and 5 = > 90% of lymphoid depletion,
according to Muskett et al. (1979).

IBD evaluation: birds were considered infected
when macroscopic alterations such as oedema and
presence of gelatin-like exsudate on the serosa were
seen at necropsy or when histological alterations with
scores higher than 3 were observed in the bursa of
Fabricius.

Statistical analyses: the results are expressed as
means and standard deviation and were analyzed using
the Sigmastat Statistical Sofware Version 2.0 (SPSS,
Inc.) and MinitabTM Statistical Software Version 13.2
(Minitab, Inc.).

RESULTS

SPF birds inoculated with the viral suspension used
in the experiment presented oedema and gelatin like
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than 1. After challenge, scores ranged from 2 to 5
according to the age at challenge, irrespective of
whether or not the birds were vaccinated. Based on
these results, birds were considered protected if scores
were up to 3, and sick when scores were higher than
3, as shown in Tables 2, 3, 4 and 5.

Table 2 - Results of bursa parameters (diameter, relative weight,
histological injuries), antibody titers (ELISA) and clinical
assessment of GD in birds from company A vaccinated at one-
day of age. Results are shown before (BC) and after (AC)
challenge with the GAR-1 IBDV strain.
Age Treatment Diameter BFRW Histolog ELISA

Lesions (log10) GD
1 BC 2.0a* 1.43a**±0.32 1.0a* 3.46a**±0.20 NO

AC 3.0b 1.73a±0.37 3.0b 3.47a±0.34 NO
4 BC 2.2a 2.00a±0.36 2.0a 3.49a±0.16 NO

AC 3.7b 1.86a±0.70 3.0b 2.97b±0.37 NO
7 BC 3.0a 2.00a±0.40 2.0a 3.21a±0.28 NO

AC 4.0b 2.53b±0.47 2.0a 2.78b±0.39 NO
10 BC 4.0a 2.62a±0.37 2.0a 3.17a±0.12 NO

AC 4.0a 3.21b±0.38 3.0b 3.17a±0.36 YES
13 BC 4.0a 3.03a±0.81 2.5a 3.06a±0.33 NO

AC 4.0a 2.05b±0.79 5.0b 2.72b±0.64 YES
16 BC 4.0a 2.84a±0.32 3.0a 2.83a±0.34 NO

AC 5.0a 2.18b±0.57 5.0b 2.62b±0.41 YES
19 BC 5.0a 3.50a±0.59 3.0a 2.34a±0.59 NO

AC 4.0b 1.77b±0.56 4.0b 2.15b±1.20 YES
22 BC 5.0a 2.81a±0.65 2.5a 1.62a±1.01 NO

AC 6.0a 3.65a±1.01 4.0b 2.52b±0.02 YES

*Median � Mann Whitney Rank Sun Test. ** Mean � t test. In each
challenge day, BC and AC means followed by different letters are significantly
different (p<0.05). BFRW= Bursa of Fabricius Relative Weight. Histolog
Lesions= Histological Lesions index. GD= Gumboro Disease.

Table 3 - Results of bursa parameters (diameter, relative weight,
histological injuries), antibody titers (ELISA) and clinical
assessment of GD in unvaccinated birds from company A. Results
are shown before (BC) and after (AC) challenge with the GAR-1
IBDV strain.
Age Treatment Diameter BFRW Histolog ELISA

Lesions (log10) GD
1 BC 2.0a* 1.57a**±0.30 1.0a* 3.52a**±0.22 NO

AC 3.0b 1.86a±0.70 2.0b 3.47a±0.01 NO
4 BC 3.0a 2.05a±0.41 1.0a 3.50a±0.14 NO

AC 3.0a 2.25a±0.61 2.0b 2.97b±0.37 NO
7 BC 3.0a 1.82a±0.49 1.0a 3.30a±0.42 NO

AC 3.0a 2.22a±0.37 2.0b 2.23b±1.39 NO
10 BC 3.0a 2.08a±0.47 1.0a 3.11a±0.62 NO

AC 4.0b 3.07b±1.12 2.0b 3.17a±0.30 YES
13 BC 4.0a 2.35a±0.51 1.0a 3.05a±0.46 NO

AC 4.0a 2.29a±0.65 4.0b 2.09b±0.98 YES
16 BC 4.0a 2.86a±0.88 1.0a 2.72a±0.25 NO

AC 4.0a 2.13a±1.21 4.0b 2.62a±1.17 YES
19 BC 4.4a 2.84a±0.43 1.0a 1.98a±0.57 NO

AC 3.8a 1.58b±0.92 5.0b 2.96b±0.47 YES
22 BC 5.0a 2.79a±0.69 1.0a 1.23a±1.02 NO

AC 5.0a 2.49a±0.90 4.0b 3.03b±0.25 YES

*Median � Mann Whitney Rank Sun Test. ** Mean � t test. In each
challenge day, BC and AC means followed by different letters are significantly
different (p<0.05). BFRW= Bursa of Fabricius Relative Weight. Histolog
Lesions= Histological Lesions index. GD= Gumboro Disease.

unvaccinated birds before challenge at most ages (1,
4, 7, 13, 16 and 22 days). Significant differences were
seen only at 10 and 19 days old. BF diameter results
after challenge days were very labile, and no conclusive
analysis was possible (Tables 2, 3, 4 and 5).

Table 4 - Results of bursa parameters (diameter, relative weight,
histological injuries), antibody titers (ELISA) and clinical
assessment of GD in birds from company B vaccinated at one-
day of age. Results are shown before (BC) and after (AC)
challenge with the GAR-1 IBDV strain.
Age Treatment Diameter BFRW Histolog ELISA

Lesions (log10) GD
1 BC 2.0a* 1.68a**±0.40 1.0a* 3.70a**±0.41 NO

AC 3.0b 2.06ab±0.21 2.0b 3.29a±1.36 NO
4 BC 2.0a 2.19a±0.69 2.0a 3.76a±0.13 NO

AC 3.0a 2.17a±0.74 2.7b 3.07b±0.31 NO
7 BC 3.0a 2.47a±0.52 2.0a 3.54a±0.20 NO

AC 4.0a 2.72a±0.73 3.0b 3.28b±0.34 NO
10 BC 3.5a 2.70a±0.60 2.0a 3.43a±0.21 NO

AC 4.0b 2.68a±0.71 2.5b 3.47a±0.16 NO
13 BC 4.0a 3.07a ±0.53 2.5a 3.27a±0.33 NO

AC 4.0a 2.23b±0.52 4.0b 2.89b±0.32 YES
16 BC 4.3a 3.09a±0.37 3.0a 3.23a±0.17 NO

AC 5.0b 2.97a±0.99 5.0b 0.566a±1.19 YES
19 BC 5.0a 3.26a±0.58 2.5a 2.80a±0.59 NO

AC 5.0a 2.87a±1.20 4.5b 2.29b±0.85 YES
22 BC 4.9a 3.23a±0.39 2.8a 1.12a±0.12 NO

AC 6.1b 3.22a±1.06 4.2b 2.39b±0.42 YES

*Median � Mann Whitney Rank Sun Test. ** Mean � t test. In each challenge
day, BC and AC means followed by different letters are significantly different
(p<0.05). BFRW= Bursa of Fabricius Relative Weight. Histolog Lesions=
Histological Lesions index. GD= Gumboro Disease.

Table 5 - Results of bursa parameters (diameter, relative weight,
histological injuries), antibody titers (ELISA) and clinical
assessment of GD in unvaccinated birds from company B. Results
are shown before (BC) and after (AC) challenge with the GAR-1
IBDV strain.
Age Treatment Diameter BFRW Histolog ELISA

Lesions (log10) GD
1 BC 2.0a* 1.64a**±0.35 1.0a* 3.76a**±0.25 NO

AC 3.0b 1.18a±0.30 2.0b 3.50b±1.15 NO
4 BC 3.0a 2.12a±0.33 1.0a 3.68a±0.10 NO

AC 3.0a 2.50b±0.47 2.0b 3.31b±0.13 NO
7 BC 3.0a 2.09a±0.57 1.0a 3.39a±0.24 NO

AC 4.0b 2.42a±0.57 2.0b 3.36a±0.32 NO
10 BC 3.0a 2.02a±0.51 1.0a 3.31a±0.17 NO

AC 4.0b 2.37a±0.54 3.0b 3.56b±0.72 NO
13 BC 4.0a 2.73a±0.48 1.0a 3.29a±0.09 NO

AC 4.0a 2.45b±0.75 4.0b 3.16a±0.24 YES
16 BC 4.0a 3.24a±0.62 1.0a 3.27a±0.14 NO

AC 5.0b 2.72a±0.69 4.0b 2.51b±0.29 YES
19 BC 4.6a 3.32a±0.66 1.0a 2.71a±0.33 NO

AC 4.9a 2.90a±1.30 4.0b 2.47a±0.34 YES
22 BC 4.9a 2.74a±0.52 1.0a 2.38a±0.31 NO

AC 5.8b 3.00a±1.55 4.0b 2.90b±0.27 YE
*Median � Mann Whitney Rank Sun Test. ** Mean � t test. In each challenge
day, BC and AC means followed by different letters are significantly different
(p<0.05). BFRW= Bursa of Fabricius Relative Weight. Histolog Lesions=
Histological Lesions index. GD= Gumboro Disease.

Diameter: there were no significant differences in
the diameter of the bursa between vaccinated and

Bursal relative weight: BFRW before challenge
was significantly different between companies only
between the 10th and the 19th day. After challenge,
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irrespective of company, results were very labile, i.e.,
differences were significant in some challenge days
but non significant in others. There was a decreasing
tendency in the relative size from the 5th challenge on,
when compared to control birds (Tables 2, 3, 4 and 5).

DISCUSSION AND CONCLUSIONS

The injuries found in inoculated SPF chickens have
demonstrated that the field sample used to challenge
the birds was able to induce typical IBD injuries.
Circulating antibodies before challenge reduced
progressively both in vaccinated and unvaccinated birds
until 22 days of age, corroborating results from other
studies that have reported a similar behavior. Knoblich
et al. (2000), Alam et al. (2002), Knezevic et al. (1999)
concluded that vaccination does not accelerate the
decrease in maternal antibodies if chicks are vaccinated
at one day of age. Similarly to results reported by
Knezevic et al. (1999), chicks with passive immunity
and vaccinated with an intermediate IBDV strain in the
first day of age showed no increase in antibody titers.
Nevertheless, when vaccination was performed at 14
days, an increase in titer was observed. Kumar et al.
(2000) reported similar conclusions using a quantitative
agar gel precipitation test. Ahmed & Akhter (2003)
described a decrease in maternal antibodies and
suggested an equation to estimate maternal antibody
levels and establish the age until which the birds would
be protected against field virus samples. In the
experiment, these authors reported no mortality in a
group of birds challenged until 14 days of age,
suggesting that the maternal antibodies provided some
level of protection up to that age. However, the degree
of histological injury in the bursa of Fabricius was not
mentioned.

The results of the present study showed that
diameters varied from 2 to 6 according to the age of
birds. Considering that there were similar histological
injuries between control and challenged birds,
independent of vaccination status and company, it
seems that there is no relation between bursa diameter
and presence of injuries caused by disease or
vaccination. These findings corroborate results
previously reported by Pereira (2002). In a previous
study performed in our lab, broilers were vaccinated
with different intermediary IBD vaccines and injury
indexes could not be attributed to disease or
vaccination based solely on bursa diameter; therefore,
histological evaluation was also performed to give
appropriate injury scores (Pereira, 2002). Based on

these observations, it can be concluded that BF
diameter measurement should not be used as a single
parameter for disease diagnosis or in decisions related
to the evaluation of vaccination programs. The
measurement of BF diameter must be seen with
caution and used only as an auxiliary method, rather
than a definitive one.

When the relative weight of the bursa was analised,
the data showed that the bursas of Fabricius had their
relative weight equal or heavier after the challenge,
until the beginning of the histological injuries considered
as disease. After, it turns into equal or lighter than the
controls. As the relative weight was calculated 5 days
after the each challenge, it could be supposed that
until the fourth challenge, the level of maternal
antibodies decreased the infectious rate, increasing the
inflammatory process time, making the bursas
apparently heavier, since they were still in the oedema
phase. After the fourth challenge, the virus would
overcome the antibodies barrier and cause the injuries
in a shorter time, presenting the atrophy phase, 120
hours after the challenge, and, therefore, reducing the
bursa of Fabricius weight. Chickens challenged with a
very virulent sample of the IBD virus isolated in Japan
showed bursa atrophy as soon as 3 to 4 days after
inoculation (Tsukamoto et al., 1992). These
observations are similar to the findings of the present
study experiment. However, Mazariegos et al. (1990)
stated that the relative weight of the bursa of Fabricius
was not a good indicator of IBD. The same conclusion
is true for the bursa diameter. Thus, the use of one of
these criteria alone cannot establish if the bird has IBD
or is healthy, and whether it was vaccinated or not.

After the birds were challenged with the GAR-1
sample, it was considered as IBDV infection sign if the
birds had average histological scores higher than 3
after the challenge and showed macroscopic
alterations (edema). Vaccinated birds after the third
and the fourth challenges showed scores higher than
3, which were similar to the scores from unvaccinated
birds. Mazariegos et al. (1990) assessed the effects of
intermediate vaccine samples and reported lesion
scores ranging between 1.4 in controls, and up to 4 in
the vaccinated birds. Therefore, it was considered that
the animals were protected until a histological score
of 3, which corresponded to the period between 7 and
10 days of age. Histological injuries were seen even
when antibody titers were considered protective. In
these situations, the existing injuries were less intense
than the injuries seen in sick birds, results similar to
those reported by Maas et al. (2001). Chicks with high
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titers of maternal antibodies (9 log2) measured by virus
neutralization were challenged with either a classic
viral strain (52/70) or with a very virulent strain of IBDV.
The high titers of maternal antibodies prevented the
clinical signs of the disease until 14 days of age, but
not the damage in the bursa of Fabricius (Maas et al.,
2001). If the birds were protected between the third
and the fourth challenge, measured by histology, it is
possible to use the mean of the ELISA titres, in these
birds�age, as an indicator of the protection titre. The
titre, in this occasion, was about 3,4 log

10 
to vaccinated

and unvaccinated birds. This way, it could be applied
the regression equation, where in one of them the
ELISA titre is an independent variable and the age the
dependent one. The protective titre was chosen for
being the highest (3,21; 3,30; 3,43 e 3,31 log10) capable
of protecting the birds according to the experiment´s
working conditions. In the other, the titre is the
dependent variable and the age the independent one,
to establish until which age the animals would be
protected or what titres the birds would have at a
determined age. Solving the equation and establishing
3,4 log

10 
as the protective titre, the birds would be

protected against the virus challenge until 6-7 days of
age in the Company A and until 11-12 days of age in
the Company B. These results demonstrate that the
vaccination in the first day of life is not necessary;
moreover, they show that the animals were protected
during the first week of age. Therefore, the breeder
vaccination program used in Company B protects the
progeny longer than the program used in Company A.
The difference between the two vaccination programs
clearly shows that failures may result if the age of the
first vaccination is defined based solely on general
models, as suggested by Kouwenhoven (1995) and Witt
(2001), such as using the Deventer formula: Age=
[square root (mean titer) � square root (target titer)]/
2.82. When the values found in the present study are
used in the Deventer formula, the expected values
were not found. Factors such as correct breeder
management practices, variations within flocks, and
different vaccination programs and vaccine strains may
also interfere in the results (Witt, 2001).

ELISA results were different between the two
companies, which is according to expected, since they
use different breeders� vaccination programs. Similar
results were reported by Maas et al. (2001), who
evaluated two inactivated oil vaccines against IBD and
showed differences in relation to the maternal antibody
levels and progeny protection against challenge with
classic samples and very virulent samples of the IBD virus.

The data from the present study permit to conclude
that vaccinated and unvaccinated birds with antibodies
titers higher than 3.4 log

10 
in the first day of life were

protected against the disease after challenge with the
a very virulent strain of IBD. Besides, the histological
findings in the bursas of Fabricius were compatible with
the injuries shown previously to be induced by
vaccination (Mazariegos et al., 1990). Chicks from
hyperimmunized breeders do not need to be vaccinated
on the first day of life. The age of vaccination must be
determined using a regression equation specific for
each company, because of differences between
breeder vaccination programs and husbandry
practices. In earlier studies, Salle (1989) challenged
commercial chicks showing maternal antibodies with
a classic sample of the virus (52/70) and also observed
protection until 14 days of age, whereas Moraes et al.
(1998) stated that vaccine strains were not antigenically
different from field strains, and therefore other factors
must be responsible for the difficulty in controlling the
disease. Based on those results, the authors
recommended that the vaccination schedule should
follow an adequate planning, cleaning and disinfection
of the environment, the choice of the best vaccine
sample (Moraes, 2004), the field strains� typing (Sharma
et al., 1989), the presence of mycotoxins (Azzam &
Gabal, 1998) and/or other diseases and the level of
maternal antibodies. These factors are prone to
influence the performance of the breeders´
vaccinations, as well as the broilers´.
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