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Abstract

Oral vaccines in aquaculture are recognized as one of the most advanced approaches to disease control
in aquatic environments. This method is designed to improve the health of fish and other farmed species
by stimulating their immune systems. By providing oral vaccines, the need for direct injections is
reduced and the immunization process becomes faster and more economical. In this method, various
biological carriers are used that help in the effective transfer of vaccine materials to the digestive and
immune systems of aquatic animals. These carriers can include liposomes, biocompatible polymers, and
other nanomaterials. Recent research has shown that the use of these carriers not only increases the
effectiveness of the vaccine but also has less impact on the environment. In addition, the production of
oral vaccines allows for a reduction in the use of antibiotics in aquaculture, which helps reduce microbial
resistance and maintain biosecurity. Despite all the benefits, several challenges remain, including
developing advanced technologies for mass production, assessing long-term effects on aquatic animal
health, and investigating the impacts of vaccines on the environment. Therefore, oral vaccines can be
considered a key tool in combating various diseases in the aquaculture industry and play an important
role in the sustainable development of this industry.

Keywords: Biological carriers, Sustainable aquaculture, Biosafety, Recombinant technologies,
Antibiotic resistance.
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