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Veterinary vaccines have three main goal is to improve the
health and welfare of companion animals, to promote livestock
production in a cost-effective manner, and to prevent animal-
to-human transmission from both domestic and wild animals.
These veterinary vaccinations have had, and continue to have,
a significant impact not just on animal health and production,
but also on human health by enhancing the availability of
safe food and avoiding infectious disease transmission from
animal to human. For adapting modern technology, providing
animal models of disease, and combating new and emerging
infectious diseases, continuing cooperation between animal
and human researchers and health professionals will be critical.
Nanoparticle-based vaccine platforms (nano vaccines) have
recently gained popularity as viable alternatives to more
traditional vaccine platforms. Polymer-based nano vaccines
allow persistent antigen payload release, stabilization, and
improved antibody and cell-mediated immune responses, both
systemically and locally. They can be genetically modified
to carry several antigenic payloads and have the potential to
prevent fragile proteins from degradation to improve vaccine
administrative techniques and efficacy. Nano vaccines are
also stable at room temperature, so they do not need to be
kept refrigerated. To generate desirable mucosal immunity,
nanoparticle platforms can be created for targeted delivery by
intranasal, aerosol, or oral administration. Several nano vaccine
platforms based on biodegradable and biocompatible polymers,
liposomes, and virus-like particles have emerged in recent
years. While most nano vaccine concepts have not progressed
beyond rodent testing, a rising number have shown promise in
the fight against infectious illnesses in cattle. Viruses, bacteria,
fungus, and parasites are among the pathogens responsible for
infectious illnesses in cattle. Foot-and-mouth disease (FMD),
brucellosis, Johne's disease, anaplasmosis, and the bovine
respiratory disease complex (BRDC), a multifactorial disease
involving both viral and bacterial pathogens, are among the most
economically important diseases in the cow sector worldwide.
Even though clinical signs and symptoms differ depending
on the infectious pathogen, many of these diseases have the
potential to cause high morbidity and/or death, reduced fertility,
and decreased production efficiency, all of which can result in
significant economic losses.

Vaccination and hygiene measures to restrict exposure are the
only ways to prevent or manage viral infections because there
are no broad-spectrum antiviral medications available. Viruses
(particularly RNA viruses) are extremely diverse, and many
viral infections are caused by viruses that have many serotypes
(e.g., FMD virus, bluetongue virus, and influenza viruses). As
a result, many existing viral vaccines are sometimes unable
to cope with the current strains in the field, necessitating the
development of new ones based on field strains with new
outbreaks. Animal health businesses have manufactured a
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variety of conventional live and inactivated virus vaccines that
have been used in normal vaccination programs for companion
and production animals for decades.

Most live veterinary viral vaccines cause moderate infections
with live organisms acquired from nontarget animals or
attenuated through transit in different cell line cultures or
chicken embryos, like the first human smallpox vaccination
(eggs). Random mutations are also used to create attenuated
virus strains, which are then selected for reduced virulence.
These vaccines can reproduce and generate both cellular and
humoral immunity without the need of an adjuvant since the live
organism can still infect target cells. Live goods also have the
benefit of being easy to administer, whether in drinking water,
intranasally, intraocularly, or elsewhere. They can, however,
leave residual virulence and revert to pathogenic wild kinds, as
well as be a source of contamination in the environment. Even
though current regulatory processes demand data to provide
assurance on these issues, problems can develop in the field.
Anti-pseudorabies vaccines with gene deletions (glycoprotein-I
and/or glycoprotein-X) allowed for a DIVA strategy and control
of Aujeszky's disease in pigs, however the risk of recombination
between pseudorabies virus strains has raised concerns. In
BHV-1 vaccinations, deletion of the thymidine kinase gene has
been linked to latency and reactivation after dexamethasone
therapy, and deletion of additional genes has been proposed to
improve safety. Vaccinology has evolved into a recognized field
that incorporates immunology, microbiology, protein chemistry,
and molecular biology, as well as practical issues such as
manufacturing costs, regulatory affairs, and commercial returns.
To be ready for the ever-present threat of new, developing
diseases, constant communication between animal and human
disease control authorities and scientists will be
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