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ABSTRACT

The present study aimed to investigate the antibody titers to
infectious bursal disease and histopathology of the bursa of
Fabricius in broilers on field trips. A total of 225 Ross 308 chickens
were randomly selected from ten farms with different diets and
medical care programs. Birds were sacrificed at 1, 7, 14 and 28
days old to determine the bursa/body weight ratio. Bursal tissues
were fixed in 10% buffered formalin and used to evaluate bursa
histological properties. Blood samples were analyzed by ELISA
for the presence of antibody against infectious bursal disease
(IBD) virus. Results showed that all birds had protective antibody
titers against IBDV from 1 to 14 days old, except birds at day 14
of farms 3 and 5 (245.6 and 342.2, respectively). Likewise, no
birds in this study were protective antibody titers against IBDV
on day 28, except farms 6 and 10 (821.8 + 452.2 and 425.1 +
229.4, respectively). In the present study, the bursa weights of
broilers gradually increased from 1 to 28 days old. At 28 days
of age, the lowest bursa weight and bursa index were 1.61 g and
0.12%, respectively, while the highest ones were 2.70 g and 0.21%,
respectively. The histopathological score of the bursa was not
significantly different across all farms. In general, antibody titers
against IBD and histopathological score of the bursa do not appear
to be affected by dietary supplementation in broiler chickens under
various husbandry practices examined in this study, therefore, it is
difficult to explain whether feed supplementation on broiler farms
can boost antibodies to IBD disease.
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1. Introduction

Infectious bursal disease (IBD) is an acute,
highly contagious viral disease of young chickens
at three to six weeks of age. It is characterized
mainlybyimmunosuppressioninbirdsand causes
severe lesions in the bursa of Fabricius (BF) (Saif,
1994). This disease is caused by the infectious
bursal disease virus (IBDV) belonging to the
genus Birnavirus, subgenus Avibirnavirus, family
Birnaviridae. Clinical signs are inflammation
of the BE hemorrhages in skeletal muscles,
and death. Morbidity in fully IBDV-infected
flocks can reach up to 100%, and mortality
rates with classic strain may range from 1 - 60%
(Murphy et al., 1999). The presence of coliforms,
Staphylococcus spp., and Clostridium perfringens
in broiler houses can significantly impact poultry
health and productivity, potentially reducing the
effectiveness of the IBDV vaccine. In various
husbandry practices examined in this study
(unpublished data), large quantities of coliforms
and Staphylococcus spp. were detected in swab
samples collected from walls, ceilings, fan plates,
feeders, drinkers, and heaters across 10 farms. In
addition, Clostridium perfringens was identified
in samples from farms 2, 4, 6, 7, 8, and 10, but
was not detected in farms 1, 3, and 5. Previous
study showed that the utilization of probiotic
microorganisms, prebiotic substrates,and organic
acids has been demonstrated to promote the
proliferation of beneficial bacterial populations,
promote immune response, and reduce the risk
of antibiotic resistance, resulting in reduced
pathogen load and improved animal health
status (Ayalew et al., 2022). Wang et al. (2020)
reported that Lactobacillus salivarius results in
enhanced immune response after IBDV vaccine
immunization, enhanced specific antibody and
IFN-y production, and lymphocyte proliferation
in layers. However, Talebi et al. (2008) reported
that no positive effect was found on the impact
of probiotics on antibody responses to infectious

bursal disease virus vaccination in broiler
chickens. Furthermore, it is crucial to consider
that dietary supplements frequently increase
feed costs, necessitating a careful evaluation of
the cost-benefit ratio of feed additives. Therefore,
this study was undertaken to investigate IBDV
antibody titers and histopathological alterations
in the bursa of Fabricius (BF) of broiler chickens
utilizing probiotics, prebiotics, organic acids, or
their combinations under field conditions.

2. Materials and Methods

2.1. Animals

A total of 250 Ross 308 broilers from ten
different farms located in Hoc Mon district
(Ho Chi Minh City), Ba Ria - Vung Tau, Binh
Duong, and Dong Nai provinces. Chickens were
reared on intensive indoor farms which were
supplied with water and commercial feeds (De
Heus Vietnam Feed Company. Ltd, Vietnam) ad
libitum by nipple drinkers and plastic feeders.
In this study, group A including farms 1, 2, 6, 7
and 9 received probiotics and prebiotics; group
B including farms 4 and 8 received probiotics,
prebiotics, and organic acids; and group C
including farms 3, 5 and 10 received probiotics.

2.2. Supplementation, additives and
vaccination schedules
Chickens in group A were raised

with the same diet containing prebiotics
consisting of 45% beta glucans, 27.3% malto-
oligosaccharides, > 20% d-Galactosamine, and
< 10% d-Glucosamine (Celmanax® Liquid,
USA) and probiotics (Clostat® SP Dry, USA,
consisting of at least 4.0 x 10" CFU Bacillus
subtilis/kg); while, group B were supplied with
prebiotics (Celmanax® Liquid, USA); probiotics
(Clostat® SP Dry, USA); and organic acids
including aqueous formaldehyde 37% solution
and propionic acid (Sal curb®, USA); and (3)
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group C including farm 3 was supplied with
probiotics (Nutrilaczym, Vietnam) contained
at least 3 x 10" CFU Bacillus subtilis/kg); Farm
5 was supplied probiotics (Pnbio-superzym,
Vietnam) containing at least 1 x 10°® CFU
Bacillus spp./g, atleast 1 x 10° CFU Lactobacillus
sp./g, and at least 1 x 10’ CFU Saccharomyces
sp./g); and farm
with probiotics

10 was
(Sakan-B.Complex,

supplemented
Sakan,

Table 1. Vaccination schedules used in ten farms

Vietnam) containing at least 1.2 x 10®° CFU
Bacillus subtitis, 1.2 x 10 CFU Lactobacillus
acidophilus, 1.2 x 10® CFU Aspergillus oryzae,
and 1.2 x 10® CFU Saccharomyces cerevisiae.
Chickens were vaccinated at the hatchery
according to the standard vaccination schedule
for broiler chickens. Meanwhile, the birds were
vaccinated with the infectious bursal disease
described in Table 1.

Daysofage  Vaccines (route)  Types of vaccines Farms
Live immune complex infectious bursal disease
9 IBDV (SC) virus vaccine, Winterfield 2512 strain + antibodies 4,8 and 10
against Infectious Bursal Disease Virus
12 IBDV (DW) Live vaccine strain Cu-1M 3and 5
14 IBDV (DW) Live vaccine strain Cu-1M 1,2,6,7and 9

IBDV: infectious bursal disease virus; SC: subcutaneous; DW: drinking water.

2.3. Antibody titers against IBDV and
histopathological examination

Ten chicks of mixed sex (male and female)
on 1 day and five chickens of mixed sex (male
and female) on 7, 14, and 28 days were randomly
collected in each farm. Each bird was weighed
before sample collection. A blood volume of
0.2 to 2 mL was collected from the wing vein
or jugular vein of each bird and serum was
subsequently collected. Serum samples were
collected separately and stored at -20°C until
analysis. There were 225 samples in total that
were used to detect antibodies against IBDV by
using the IDEXX IBD-XR ELISA kit (IDEXX,
Labs Inc., Westbrook, Maine, USA). All samples
were tested with ELISA immunoassays according
to the manufacturer’s instructions.

On days 1, 7, 14 and 28 of age, three birds of
each farm were killed and the bursa removed.
These bursa tissues were fixed in 10% formalin
in PBS (pH 7.6) for histological analysis and
pathological scoring system as described by
previous studies (Muskett et al., 1979; Henry et
al., 1980; Williams & Davison, 2005). The bursa/
body weight ratio (B/BW ratio) was determined
as described by Heckert et al. (2002) and
histopathological changes in the BF were scored
from 0 to 5 based on a scoring index (Williams &
Davison, 2005).

2.4. Statistical analysis

Data on antibody titers against IBDYV,
histopathological lesion scores, body weight, and
bursa weight were demonstrated in this study.
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3. Results and Discussion

Table 2. Average value of antibodies titers against IBDV of broilers based on day(s) of age

Days of age A B C
(days) 1 2 6 7 9 4 8 3 5 10
Mean 4,619.1 6,058.3 4,297.8 4,314.2 5,774.2 4,878.3 3,752.2 4,659.5 5,547.9 6,014.1
SD 7934 1,592.1 1,597.2 1,047.1 1,7579 618.8 1,575.7 433.3 1,145.3 1,076.6
Min. 3,707 2,238 2,506 2,716 3,450 3,608 1,939 1,981 3,944 4,232
! Max. 6,070 7,457 7,161 5,946 8,351 5,537 7,144 7,543 7,446 7,473
CV (%) 17.2 26.3 37.2 24.3 30.4 12.7 42.0 9.3 20.6 17.9
Protection (%) 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Mean 2,927.0 2,291.6 2,901.6 2,919.6 2,024.6 3,362.6 1,846.0 1,406.6 1,996.8 4,925.4
SD 779.2 1,217.0 4084 566.7 1,210.2 408.7 7642 511.5 601.5 9313
Min. 1,682 1,018 2,421 2,171 957 2,889 1,213 848 1,332 3,841
7 Max. 3,837 4,169 3,267 3,621 3,892 3,868 3,080 2,243 2,675 5,906
CV (%) 26.6 53.1 14.1 19.4 59.8 12.2 414 36.4 30.1 18.9
Protection (%) 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

A: farms 1, 2, 6, 7 and 9 received probiotics and prebiotics; B: farms 4 and 8 received probiotics, prebiotics, and
organic acids; C: farms 3, 5 and 10 received probiotics.

Table 3. Average value of antibodies titers against IBDV of broilers based on day(s) of age

Days of age A B C
(days) 1 2 6 7 9 4 8 3 5 10
Mean 5024 5742 13600 1,116.8 12340 1,8740 9356 2456 3422 33150
SD 3568 5897 8735 7859 5197 5727 3384 1497 1767 1,356.4
Min. 120 80 521 446 911 1,062 521 39 156 1,660
14 Max. 899 1546 2744 2224 2,151 2,658 1435 457 536 5035
CV (%) 710 1027 642 704 421 306 362 610 516 409
i;f;tedion 400 600 1000 1000 1000 1000 1000 200  40.0  100.0
Mean 1574 1814 821.8 2306 1416 2056 207.4 180.6 1752  425.1
SD 350 457 4522 1054 454 860 936 643 951 2294
Min. 118 114 473 111 8 118 87 122 87 1454
28 Max. 205 237 1,589 356 200 334 315 262 319 7053
CV (%) 222 252 550 457 321 418 451 356 543 540
igte“ion 00 00 1000 00 0.0 0.0 0.0 0.0 0.0 40.0

A: farms 1, 2, 6, 7 and 9 received probiotics and prebiotics; B: farms 4 and 8 received probiotics, prebiotics, and
organic acids; C: farms 3, 5 and 10 received probiotics.
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According to the IDEXX IBD-XR ELISA kit
(IDEXX, Labs Inc., Westbrook, Maine, USA),
if the value of antibody titers against IBDV
is greater than or equal to 396, the sample is
considered positive for IBDV antibodies. All
birds had protective antibody titers against IBDV
from 1 to 14 days old (Table 2). This result was
consistent with Kreider et al. (1991) that the
values of maternal antibodies against IBDV were
from 3,000 to over 6,000.

However, birds at 14 days of the age of farms
3(245.6 +149.7) and 5 (342.2 + 176.7) antibody
titers were not satisfied with the guidelines of the
IDEXX IBD-XR ELISA kit. Likewise, at 28 days of
age, no birds in this study were antibodies against
IBD (except for birds of farms 6 and 10). Based on
vaccination schedules used in ten farms in Table
1, the results of antibody titers against IBDV of
birds at 28 days old were in disagreement with
Shrestha et al. (2003), the significant uptrend
of IBD antibody titers of birds at 28 days old
was found when chicks were vaccinated against

IBDV around day 14 (Table 3). Islam et al. (2008)
indicated that some of the reasons attributed to
IBD vaccination include improper handling and
administration of the vaccine, virus antigenic
differences, live attenuated vaccine virus potency;,
residual maternal antibody interference with the
vaccine virus and leaving the birds susceptible to
IBD. In this study, it is hard to explain whether
the supplementation of probiotics, prebiotics
and/or organic acid in broilers in these farms can
enhance antibody to infectious bursal disease,
the same downtrend of IBD antibody titers
during the study and these farms had different
schedules of feed-supplementation were found.
This leads to consider the effect of treatment of
supplementation in broilers in this study. Khalifa
etal. (2014) reported that probiotic use in broiler
diets improves the immune status and humoral
immune response against IBD in chickens. In
contrast, Balevi et al. (2001) reported that the
addition of probiotics via drinking water had no
significant effect on the antibody responses to
IBD vaccination.
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Table 4. Bursa weight, bursa/body weight ratio (B/BW), and histopathological lesion scores of broilers
in all farms based on day(s) of age

Days of age Variables A b ¢
(day)/factors 1 2 6 7 9 4 8 3 5 10
Mean 0.06 007 003 003 004 006 005 006 003 004
i‘;rgsit SD 002 001 002 002 002 002 002 001 002 001
Min. 003 005 001 001 001 003 002 004 001 002
&) Max. 009 008 007 007 006 009 007 007 007 006
X Mean 0.14 015 009 009 007 013 011 015 009 0.09
B/BW  SD 004 003 006 006 004 004 005 003 005 003
(%) Min. 008 012 003 003 002 006 004 010 003 0.05
Max. 020 020 017 017 013 019 016 020 019 0.14
HLS Mean 093 107 100 1.00 100 007 187 087 1.00 1.00
SD 042 077 037 063 037 025 034 062 037 063
Bureg | Mean 029 039 026 028 021 029 023 025 027 026
weight SD 0.05 006 005 004 005 006 004 008 004 004
Min. 020 035 021 024 016 022 019 019 022 021
&) Max. 033 049 031 035 026 038 029 038 032 031
Mean 0.15 021 028 026 013 013 018 015 015 0.15
7 BBW  SD 002 003 005 002 002 002 003 003 002 002
(%) Min. 0.11 018 023 023 011 011 013 012 013 012
Max. 0.18 026 035 028 016 016 021 020 018 0.18
HLS Mean 100 1.00 100 100 100 100 175 093 100 1.00
SD 073 097 097 063 037 037 058 068 097 037
Mean 122 075 069 083 093 102 098 114 092 091
i‘;irgsit SD 008 010 013 013 028 016 032 009 022 020
Min. 113 061 052 072 067 080 065 099 073 0.72
& Max. 131 086 084 105 135 115 148 122 118 117
4 Mean 024 016 018 019 018 0.8 022 024 028 028
B/BW  SD 003 001 004 003 006 003 008 003 009 008
(%) Min. 021 014 013 017 011 015 012 020 019 0.19
Max. 027 018 021 024 025 023 035 027 039 039
HLS Mean 107 167 100 100 100 087 187 093 113 100
SD 070 072 038 065 038 052 035 070 035 0.65
Mean 194 270 161 185 241 260 237 255 202 202
i‘;irgsit SD 057 055 115 065 076 087 052 133 038 034
© Min. 140 210 075 094 173 170 161 124 160 160
& Max. 260 330 334 266 357 370 295 413 250 2.50
5 Mean 0.13 021 012 014 016 015 018 018 021 021
8 pBw s 0.04 003 008 005 005 006 004 010 004 003
(%) Min. 009 018 006 008 012 009 013 008 016 0.17
Max. 0.17 027 026 020 022 021 024 030 025 025
HLS Mean 180 120 160 173 180 107 127 173 100 1.13
SD 041 086 074 046 056 080 070 070 065 074

A: farms 1, 2, 6, 7 and 9 received probiotics and prebiotics; B: farms 4 and 8 received probiotics, prebiotics, and
organic acids; C: farms 3, 5 and 10 received probiotics; B/BW: bursa/body weight ratio; SD, standard deviation;
HLS, histopathological lesion scores.
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According to Bolis et al. (2003), the evaluation
of bursal weight, bursal index (bursa weight:body
weight ratio), and histopathological lesion
scores are the most used models to estimate the
protection rate given by vaccines against IBD. In
the present study, the bursa weights of all farms
gradually increased from 1 to 28 days old. At 28
days of age, the low bursa weight and bursa index
in farm 6 (1.61 g; 0.12) and the high bursa weight
and bursa index in farm 2 (2.70 g; 0.21) were
found (Table 4; Figures 1 and 2). In agreement
with Latif et al. (2014), in the experiment of birds
raised with basal diet, the average bursa weight
of Ross 308 broiler and bursa index were 1.719
+0.087 g, 0.203 + 0.034, respectively. Likely, the
positive effect of supplementation of probiotics,
prebiotics, and organic acids on the parameters
of bursa was hard to determine in this research.
Awad etal. (2009) and Morales-Lopezetal. (2009)
reported that dietary inclusion of organic acids,

probiotics, and prebiotics did not influence the
weights of the BE In contrast, Abdel-Fattah et al.
(2008), confirmed that the birds on fed organic-
acid-supplemented diet had heavier BF weight.
Between 7 days old and 28 days old, the bursa
indices of birds of all farms were over 0.1 which

Figure 1. Bursal lesion scoring in field IBDV infected broiler chickens (H & E staining, 10X).

was in agreement with the results of Cazaban et al.
(2015) showed that an ideal B/BW ratio potential
of 0.11 or above could be observed in healthy
Cobb 500 commercial broilers from 7 to 42 days
of age that were housed under ideal conditions
(minimum stress, and no diseases). Agboola
et al. (2015) indicated that supplementation
of organic acids could reduce the bursal index.
Likewise, sick or stressed birds have small bursa
sizes; while healthy birds have large bursa sizes
(Yegani & Korver, 2008). According to Murmu
et al. (2014), the severity of lesions in the BF
is proportionally related to the degree of viral
pathogenicity inoculated or infected naturally;
however, it is noticed that bursal lesions in
vaccinated chickens were histopathologically
characterized as either normal follicles with or
without mild to moderate lymphoid depletion
without follicular atrophy or the development of
cystic follicles. Moreover, the histopathological
lesions observed in the bursa of vaccinated
chickens did not mean the vaccine breaks or
immunosuppression, because the lesions stated
here might be developed by the vaccine virus
(Islam et al., 2008).

<
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A: normal architecture; B: minor lymphocyte depletion (+1) and C: lymphocyte depletion from
most follicles and hyperaemia (+2).
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V infected broiler chickens (H & E staining, 40X).
A: normal architecture; B: minor lymphocyte depletion (+1) and C: lymphocyte depletion from
most follicles and hyperaemia (+2).

4. Conclusions

All birds were protective antibody titers
against IBDV from 1 to 14 days old (except for
farms 3 and 5). On the contrary, at 28 days of age,
no birds in this study were antibodies against IBD
(except for farms 6 and 10). Bursa/body weight
ratios and histopathological lesion scores of the
BF remained consistent across farms. Under
various husbandry practices, with the presence of
coliforms, Staphylococcus spp., and Clostridium
perfringens in broiler houses, the positive effects
of supplementing diets on antibody levels against
IBD and bursal parameters were difficult to
ascertain in this research. Further studies with
control plots should be conducted to determine
whether
prebiotics, organic acids, or their combinations
are necessary for broilers.

supplementation with probiotics,
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