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Abstract

This study aims to assess the efficacy of commercial bivalent
attenuated vaccines targeting Newcastle Disease Virus (NDV) and
Infectious Bronchitis Virus (IBV) in Iraqi poultry farms by evaluating both
systemic (IgG) and mucosal antibody responses, analyzing immune
homogeneity  across  vaccinated  groups, and  employing
immunohistochemistry to detect MUCSA and MUCS5B expression in
tracheal tissues. Additionally, it investigates the correlation between
antibody titers measured by ELISA and hemagglutination inhibition (HI)
tests, while monitoring key body performance indicators to provide a
comprehensive understanding of vaccine impact.

The study involved seven groups of chicks, each receiving different
formulations of bivalent live attenuated vaccines targeting Newcastle
Disease Virus (NDV) and Infectious Bronchitis Virus (IBV).

Two hundred and ten, (Ross 308) broiler chicks were brought from
private hatchery to conduct this study. They were divided into 7 groups;
each group consisted 30 chicks. The chicks of group 1 received (Nobilis
MSD® vaccine). G2 vaccinated with (Hipraviar® vaccine). G3
administered with (Vaxxinova® vaccine). G4 inoculated (Komipharm®
vaccine). G5 vaccinated with (KAVAC® vaccine). G6 vaccinated by
(Dalguban® vaccine). Group 7 (negative control). The groups G1 to G6
were vaccinated by ocular route at 1 and 14 day of age with aforementioned
vaccines. Two ml of blood from four samples obtained from each group in
the chicks' wing veins was collected at 1, 7, 14, 21, 28, and 35 days of ages
to obtain serum for ELISA and HI, while tracheal tissue was collected for
detection of IgA, histochemical and immunohistochemical staining and
examination. The high titer of Abs against NDV were observed mainly in

G5 (5907.2 + 385.2) at 7 days, G2 (1930.5 + 353.3) at 14 days, and Gl1
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(2097.7 + 843.1) (5591.2 + 2485.3) (4180.5 £ 1659.6) at days 21, 28, and
35 when compared to other groups at different ages. IBV ELISA findings
showed G1 (4705.5 +£2547.5) had a greater titer of Abs at day 21 compared
to G4 (878.5 £ 309.6) and G6 (982.7 + 282.1), whereas G2 (3159.7 +
308.5) explained no significant, high titer of Abs at day 28.

The HI results for ND indicate a bimodal and fluctuating titer of Abs,
(log2) G5 gave (6.66 = 1.52) at 7 days, G1 (4.66 + 0.33) and G2 (3.66 +
0.33) at 21 days and G1 (6 = 0.57) at 35 days. These groups showed that
they have a much higher Abs titer compared to other groups at different
age of experiment. The IBV HI results indicate also a bimodal and
fluctuating titer of Abs at age 7 and 35 days G2 (5.33 £0.33) (5.66 + 0.33)
and G1 (7 = 0.57) at 21 days have a higher Abs titer compared to other
groups at different age of experiment.

IgA Abs titer against IBV by ELISA test showed that G1 gave (0.41
+ 0.008) at 5 days and G6 (0.43 £ 0.012) at 21 days which have a higher
Abs titer than other groups.

We calculated the chicks' average body weight (gm) weekly at 7, 14,
21, 28, and 35 days of age. At age 7 days G7 had (197.2 £ 3.9) with
significant differences compared to other groups. While at age 14, G6 had
(501.7 = 11.7) with significant differences compared to other groups. G5
(1689.7 = 60.1) also had significant differences (P< 0.05) in contrast with
various groups at age 28 days, while at ages 21 and 35 days no significant
differences were shown between groups.

Weekly measurements of food conversion ratio (FCR) were made in
order to identify any differences between the experiment's groups. There
was a significant difference between groups at any age of FCR
measurements, G2 (1.48 + 0.1) at 35 days showed the greatest value

compared to other groups.
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Assessment of tracheal mucin pictures found that MUCSAC and
MUCS5B immunostaining were significant in G5 after 7 and 21 days.
MUCSAC immunostaining was high in more than half of the epithelial
cells in G2.

In conclusion, the evaluation of various bivalent ND-IB vaccines
revealed notable differences in antibody responses across groups. Group 1
(G1) consistently exhibited higher antibody titters against Newcastle
Disease Virus (NDV) at days 21, 28, and 35, as confirmed by both ELISA
and HI tests. For Infectious Bronchitis Virus (IBV), G1 showed stronger
ELISA titters on day 21, while Group 2 (G2) demonstrated peak responses
on days 28 (ELISA) and 7 and 35 (HI). Additionally, mucosal IgA levels
were elevated in G1 on day 5 and in Group 6 (G6) on day 21. Histological
analysis revealed pronounced MUCSAC and MUCS5B expression in G5
tracheal tissues at days 7 and 21, suggesting mucosal activation in response

to vaccination.
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