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Abstract

Avian infectious bronchitis virus (IBV) continues to cause serious
economic losses in global chicken production. Concurrent circulation of
both classic and variant IBVs have been identified in most parts of the
world, raising major challenges to global prevention and control efforts.
Which mostly affects chickens and targets their respiratory system,
kidneys, and reproductive tract.

This study compares the immunological responses of broiler chickens
inoculated with two types of IB vaccines. First, we examined for the
antibody titers to the IB virus in the vaccinated broilers to confirm the
humoral immune response. Second, the expression of Toll-like receptors 3
(TLR3) and Toll-like receptors 7 (TLR7) was measured in addition to the
housekeeping gene [-actin in several tissues to assess preferential
activation of the innate immune system. Third, IL-6 (interleukin 6), which
is a pro-inflammatory cytokine, was also determined as a cytokine-
mediated response. Finally, the gene expression patterns were compared in
tissues to dissect the tissue-specific immune responses induced by each
vaccine. The 160-day-old Ross 308 broiler chicks were divided into four
groups, with 40 chicks in each group. The groups analyzed include G1,
which is the control group; G2, which was vaccinated with the classical
Mab5 strain; G3, which was vaccinated with the variant 4/91 strain; and G4,
which was vaccinated with the combination of Ma5 and 4/91 strains.
Vaccines were given on day one and boosted on day fourteen. All blood
samples were collected to obtain serum on days 1, 7, 14, 21, and 28 pre
and post-vaccination blood samples were used to detect IBV antibodies
and chicken (chIL6). All experimental groups were tested for variation of
IB antibody and IL-6 levels by using ELISA. Then trachea and kidney

samples were taken at 1, 3, 7, 14, 16, and 21 days' pre and post vaccination
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to measure TLR3 and TLR7 gene expression with qPCR using specific
primers.

There was a substantial rise in IBV-specific antibody titers on day
28 after vaccination, especially in group G3 (variant 4/91) and group G4
(combined vaccine), which reach up to 3765 + 2.12 and 2876.2 + 1.91
respectively. Significantly, chIL6 levels in vaccinated groups increased
further; on day 14, group G2 reached a peak of 63.49 + 3.12, indicating a
critical role in the shift from humoral to cellular immunity after booster
administration.

All vaccination protocols effectively enhanced antibody production;
however, the combination of classical and variant vaccines (G4) offered
robust immune protection while maintaining the immune response. Gene
expression analysis indicated an upregulation of TLR3 and TLR7 in the
kidneys and trachea on days 3 and 16 post-vaccination, with G4 in the
trachea showing the highest TLR3 expression levels (20.0 on day 3 and
9.61 on day 16).

The findings emphasize the immune stimulatory potential of
combining IBV vaccine strains, illustrating the significance of TLR
signaling in improving vaccine efficacy and advocating for the strategic
application of combined vaccines to enhance protection in broiler

chickens.
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Broiler The poultry sector is a relatively recent yet rapidly growing industry, having been
established in the early twentieth century, and it provides a protein source for the
human population. Infectious bronchitis virus is the most rife virus in the poultry
gqPCR sector, which causes titanic economic loss with mortality rates reaching up to 90%,
resulting from severe nephritis. During IBV infection, TLR3, TLR7 are believed to
recognize viral RNA, triggering immune responses that restrict viral replication
Vaccine and dissemination. To protect poultry from IBV, inactivated or live-attenuated
vaccines are administered. However, the presence of diverse mutant serotypes
poses challenges in vaccine design and efficacy. Our study aimed to evaluate the
protective efficacy of different IBV vaccines by assessing TLR3 gene expression
following immunization with either variant or classical IBV vaccine strains. This
was achieved through the use of 160 one-day-old Ross 308 broiler chicks divided
into four different groups (N=40) and vaccinated with either the variant or
classical IBV vaccine or with both at distenic vaccination programs. Then the
trachea and kidney were collected 1, 3, 7, 14, 16, and 21days post-vaccination to
assess TLR3 gene expression by using qPCR with specific primers. The results
show that all vaccinated groups increased TLR3 gene expression on the third and
sixteenth day post-vaccination this lead to concluded that the use of variant or
classical IBV vaccine strains in broilers causes an increase in TLR gene expression
in the kidney and the trachea, and the combination of variant or classical IBV can
increase the efficacy of vaccination due to increased TLR3 expression in broilers.

IBV

TLR3
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