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Abstract A

Abstract

Nanotechnology represents a rapidly advancing field with numerous
applications in animal health, particularly through the use of nanoparticles that
can enhance bioavailability, reduce environmental impact, and improve disease
resistance. Selenium nanoparticles (Se-NPs) are of special interest due to their
antioxidant potential, immune-boosting properties, and efficiency at low
concentrations. Given these features, Se-NPs are increasingly investigated as
vaccine adjuvants capable of synergistically enhancing immune responses.

This study was designed to evaluate the potential role of Se-NPs in
improving the efficacy of the Gumboro vaccine in broiler chickens. It was
hypothesized that Se-NPs, when administered with the Gumboro vaccine, would
enhance antibody production, strengthen immune organ integrity, and improve
overall health performance compared to single treatments.

The experiment was conducted on ninety-six one-day-old broiler chicks
distributed into four groups: a control group, a group receiving Se-NPs at 1.25 ml
(100mg\L distilled water), a group vaccinated with the Gumboro vaccine, and a
group given the combined treatment of Se-NPs and vaccine. The trial lasted 35
days, during which growth performance, feed intake, and feed conversion ratio
were recorded weekly. Immunological assessments included antibody titers at 19,
26, and 42 day-old. Morphometric and histopathological analyses of the bursa of
Fabricius, along with hematological parameters and glutathione peroxidase
(GPX) gene expression, were also evaluated to provide a comprehensive
assessment of immune and physiological responses.

The results demonstrated that the combined treatment exerted a consistent
and marked advantage over single treatments. Antibody titers were significantly
elevated in the mixed group across all sampling points, confirming the synergistic
effect of Se-NPs with the vaccine. Growth performance improved, especially in
the later weeks, with the combined group achieving higher weight gain and better
feed conversion ratios compared to controls. Histopathological examination of
immune organs revealed improved follicular structure and reduced lymphoid
depletion in the combined group, suggesting enhanced preservation of immune
architecture. Moreover, GPX expression was significantly upregulated in the Se-
NP and combined groups, indicating activation of antioxidant defenses.



Abstract B

Hematological findings further reflected positive modulation of immune cell
populations, consistent with enhanced immunostimulation.

In conclusion, this study provides novel evidence that the combined
administration of Se-NPs and the Gumboro vaccine exerts a synergistic effect in
broilers, enhancing growth performance, optimizing hematological profiles, and
preserving immune organ structure. Notably, the dual intervention significantly
elevated antibody titers and stimulated antioxidant defense through GPX
upregulation. These findings underscore the potential of Se-NPs as a strategic
immunomodulatory adjuvant in poultry vaccination protocols. Future research
should investigate dose optimization, long-term safety, and application against
other poultry viral diseases. This work highlights the uniqueness of Se-NPs in
strengthening vaccine efficacy and suggests their integration as a supportive tool
for improving poultry health and productivity.
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