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Significant economic losses are attributed to immunosuppression in the poultry industry worldwide.
Exposure to stressors in the poultry production environment, along with infectious diseases (viral or
bacterial) that impair immunity, contribute to an overall reduction in flock health, causing a decrease
in productivity. Among the different viral diseases, infectious bursal disease (IBD), Marek’s and
chicken infectious anemia (CIA), are the mainly recognized and implicated viruses, causing direct
negative effects on the immune system, thereby increasing susceptibility to other diseases and
interfering with vaccinal immunity. In immunosuppressed birds, vaccine take can be decreased or
post-vaccine reactions can be excessive, allowing secondary bacterial infections, like E. coli, to enter
and manifest, thus requiring antibiotic treatment. It is therefore imperative, to reduce
immunosuppression to enhance the immune system, and to establish barriers to the most common
routes of infection by avian pathogens. And this can only be done by building a good and solid
immune foundation.
How to establish a good foundation?
A solid immune foundation not only enhances the immune system, but also prevents entry of other
pathogens by establishing barriers. This can be done by passively protecting the progeny through
breeder vaccination programs and by protecting growing chickens against immunosuppressive
diseases, and their economic consequences. Many of the vaccinations performed in the field are
being moved to the hatchery, which can be done either in ovo, as early as 18 days of embryonation,
and at day-old of newly hatched birds. This early vaccination in the presence of maternal antibodies
best induces a good immune foundation. One current trend is the use of HVT-based vaccines that
protect against Marek’s disease, and other viral diseases such as infectious bursal disease (IBD),
Newcastle disease (ND) or infectious laryngotracheitis (ILT). In chickens, the B lymphocytes and
antibody-producing plasmocytes originate from the bursa of Fabricius, making it the cornerstone of
immunity. Damage to the bursa, usually associated with the IBD virus, causes immune depression.
Marek’s disease virus can also damage the bursa and early IBD viral infection lesions appear similar
to early MD viral lesions. With the use of a vector HVT + IBD strain vaccine, the bursal health is
significantly protected with measurable results on the humoral immune system as well as circulating
and intra-bursal B cells.
Effect of vector HVT+IBD (Vaxxitek™) on bursal integrity and immunosuppression
Bursa integrity reflects the overall immune status of chickens [1]. Nevertheless, parameters related
to the immunization process, such as B and T cell counts and stimulation, are useful for
demonstrating bursal protection by vaccination with the HVT-IBD vector vaccine.
The process of immunization against IBD
The effects of the HVT-IBD vector vaccine and a live modified IBD antibody complex vaccine on
humoral and cell mediated immunity were compared in commercial broilers [2]. Following in ovo

vaccination, broilers were inoculated with an inactivated ND virus vaccine at 12 days post-hatch,
when the breakthrough titre of the IBD maternal antibodies (mAb) levels was reached, or at 15 days
post-hatch. The different effects of the two vaccines on IBD and ND antibody levels, the number of
intra-bursal and circulating B and T cells and the mitogenic response of peripheral blood leukocytes
were determined. Neither vaccine affected the peripheral T cell count. Birds vaccinated with the IBD
complex vaccine had lower numbers of circulating B cells in comparison to those vaccinated with the
HVT-IBD vector vaccine and the non-inoculated control group.
At 1 and 5-6 days post-hatch, 20 serum samples were tested for IBD antibodies to determine the
estimated breakthrough titre for the IBD complex vaccine based on the Deventer formula. This
tentative breakthrough time point was used to extrapolate the possible time at which the replicating
intermediate IBD vaccine, which is released by the immune complex vaccine, may induce some
transient immunosuppression. Based on serum antibody levels, day 12 post-hatch was chosen as the
first and day 15 as the second day of inactivated ND vaccination.
Necropsy was conducted at 12, 15, 21, 28, and 35 days post-hatch for vaccine induced lesions and
other parameters used to evaluate the effects of the vaccines on the immune system and the IBD
immune response. Gelatinization of the bursa of Fabricius was detected in 6 - 30% of chickens
inoculated with the IBD complex vaccine between 15 and 28 days post-hatch. No other macroscopic
lesions of the spleen, bursa of Fabricius or gut were detected at any time point in any of the
investigated groups. While the bursa to body weight ratio was not affected in the diluent and HVTIBD groups, birds inoculated with the IBD complex vaccine showed a reduction in bursal weight
beginning at 21 days post-hatch (p < 0.05). Histopathological bursa lesions were detected only in
birds inoculated with the IBD complex vaccine, starting at 12 days post-hatch.
A high variation between birds in the onset of lesion development was observed, suggesting that the
levels of maternal antibodies varied between individuals in each group and influenced the onset of

infection. Regeneration of bursa follicles began at 28 days post-hatch. The development of
histological lesions in the IBD complex vaccine group was accompanied by infiltrating T cells. No
significant changes in the number of intra-bursal CD3+ T cells were seen over time in the diluent and
HVT-IBD inoculated groups (Figure 1).
The effect of the vaccines on circulating B and T cell populations was investigated by flow cytometric
analysis of the peripheral blood leukocytes. As shown in previous research, the IBD complex vaccine
induced a significant reduction in the number of circulating B cells at 21 days post-hatch (p < 0.05).
CD4+ T cell numbers were affected at 21 days post-hatch in the group inoculated with the IBD
complex vaccine. The percentage of this cell population increased significantly in comparison to the
control group inoculated with diluent (p < 0.05). The other T cell population was not affected in
either group at any time point investigated. Neither was the mitogenic response. These results
demonstrate that neither vaccine had a strong effect on the investigated activity of systemic T cell
populations.
At 12, 15 and 21 days post-hatch, bursa of Fabricius and spleen samples were further investigated by
qRT-PCR for VP2 of IBDV. The detection rate of IBD virus in the bursa of Fabricius and spleen of birds
inoculated with the IBD complex vaccine clearly increased over time. The detection rates for VP2 in
HVT-IBD inoculated birds were lower, but VP2 was detected in spleen as well as in bursa of Fabricius
at almost all investigated time points.
Both vaccines induced antibodies against IBD (Table 1). Antibodies against ND were detected by
ELISA after vaccination of both IBD-vaccinated groups. Due to high individual variation in the actual
onset of vaccine take in birds inoculated with the IBD complex vaccine, no significant difference in
ND antibody levels was seen between vaccinated groups. However, the IBD complex vaccine group
showed lower antibody titers in individual birds compared to the other two ND vaccinated groups.
This group had received the ND vaccine at 15 days post-hatch, after IBD induced lesion development
was demonstrated by histological and immunohistochemical investigation.

Groups

Virus free

HVT-IBD

Icx-IBD

iNDV
Vaccination
at days post
hatch

none
12
15
none
12
15
none
12
15

Average IBD-ELISA antibody level ± SD at days post hatch
1 (n=20)

6 (n=20)

12* (n=10)
iNDV-I

6363±2478 4858±2337

15 (n=10)
iNDV-II

21 (n= 910)

1575±1093 1103±702 543±463
1426±1271 337±397
227±349
5828±2031 2107±1330 1567±824 2185±2095
1477±824 2155±1340
1721±1206
5859±3010 1984±13428 1966±1425 2592±1937
1312±918 1325±1690
797±975

Table 1. IBDV-antibody detection using Synbiotics IBD+ELISA test kit.

28 (n=3-10) 35 (n=3-10)
37±73
57±91

1±1
24±31

5266±3181
8584±1702
4287±2196
6892±2085
6465±2833
4521±3267

ND
9401±1650
7145±1713
10788±2624
8422±1179
10215±1845
ND = not done

Overall, this study clearly shows that the IBD complex vaccine affects the humoral immune system
by reducing circulating and intra-bursal B cells, and slightly suppressing the antibody response after
ND vaccination. The impact of the vaccine on the humoral immune response was not found to be
significant at early time points following ND vaccination; however, this may be explained by a high
variation in vaccine take between birds. Furthermore, this study demonstrates that lesions started to
develop around 15 days post-hatch in birds inoculated with the IBD complex vaccine (Table 2).

Interestingly, HVT-IBD was detected by qRT-PCR not only in the spleen but also in the bursa,
although it induced no detectable effect on the T cell or the B cell immune response to inactivated
ND vaccine.
Development of histological bursa lesions in

Groups

Virus free

HVT-IBD

Icx-IBD

iNDV
birds/total number (average lesion score)
Vaccination
12 days 15 days 21 days 28 days 35 days
at days post
post
post
post
post
post
hatch

none
12
15
none
12
15
none
12
15

hatch
0/7

hatch
0/7
0/7

0/7

0/7
0/7

1/7

5/7
3/7

hatch
0/5
0/5
0/5
0/5
0/5
0/5
5/5*
5/5*
5/5*

hatch
0/5
0/5
0/5
0/3
0/5
0/5
5/5*
5/5*
5/5*

hatch
0/3
0/5
0/5
ND
0/4
0/5
5/5*
3/4
5/5*

No spleen lesions were observed at the indicated time points in either groups
*Significantly different to the HVT+IBD and diluent inoculated birds (P<0.05)
ND = not done

Table 2. Development of histological bursa lesions after IBDV vaccination.

Summary
To counter immunosuppression in chickens, it is best to maintain the integrity of the bursa so as to
maximize protection. Maintaining the bursal integrity not only provides for a solid immune
foundation but also to provide barriers for other avian pathogens. And this can be done with the use
of a vector HVT+IBD (Vaxxitek HVT+IBD) vaccine applied at the hatchery either in ovo or at day old.
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