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Effect of IPN virus antigen loaded in chitosan particles and in
alginate matrix on IL-12, IL-17 gene expression and white blood
cell composition in rainbow trout (Oncorhynchus mykiss)
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Summary Received: 27 February 2026 Accepted: 24 May 2026

Infectious pancreatic necrosis (IPN) is one of the major challenges in the aquaculture industry,
particularly in in rainbow trout farming. This study aimed to evaluate the effect of an inactivated oral
vaccine containing IPNV antigen loaded into chitosan nanoparticles and alginate matrix on the gene
expression of 1L-12, IL-17, and white blood cell composition in rainbow trout (Oncorhynchus mykiss).
A total of 540 fish with an average weight of 3 + 0.5 g were divided into six groups: control, positive
control (nanoparticles without antigen), and four groups receiving free antigen (0.06 or 0.12 cc per fish)
or antigen-loaded nanoparticles (0.06 or 0.12 cc per fish). Oral vaccination was performed on days 0
and 15, and sampling was conducted on day 30. The results showed that antigen administration,
particularly at the higher dose and when associated with nanoparticles, significantly increased the
percentage of lymphocytes and significantly decreased the percentage of neutrophils (P<0.05). The
expression of 1L-12 significantly increased in antigen-receiving groups, especially at the dose of 0.12
cc and in the group receiving antigen-loaded nanoparticles at 0.12 cc (P<0.05), whereas IL-17
expression showed no significant change. It is concluded that encapsulation of IPNV antigen in chitosan-
alginate nanoparticles, as a controlled-release system, can enhance Th1-type adaptive immune responses
through upregulation of 1L-12 and shift white blood cell composition toward more specific immunity.
However, antibody titer measurement and challenge tests are necessary for definitive conclusions.
Keywords: Infectious Pancreatic Necrosis virus, Chitosan nanoparticles, Alginate, IL-12, IL-17,
Rainbow trout, IPN.
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