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People of all age groups are susceptible to acute gastroenteritis (AGE), a
condition characterized by sudden onset of diarrhea, nausea and abdominal
cramps. The two most important viral pathogens responsible for causing AGE
are rotavirus (RV) and norovirus (NoV). Gnotobiotic (Gn) pigs have been
valuable in helping us understand the mechanism of infection, pathogenesis,
immunity and have played a key role in the expediting development of novel
vaccines and therapeutics against both of these viruses. Live oral RV
vaccines are available but they are not very effective in low income countries
where the vaccines are needed the most. Next generation parenteral
vaccines are proposed to improve the RV vaccine efficacy. Our first study
showed that a nanoparticle-based intramuscular (IM) RV vaccine effectively
reduced the duration and severity of human RV infection and diarrhea in Gn
pigs. Secondly, we examined in detail the infectivity of Human NoV (HuNoV)
and identified accurately using different mathematical models on how much
virus would be required to infect and cause diarrhea in naive Gn pigs. This
knowledge would greatly help in the accurate assessment of the efficacy of
NoV vaccines. Third, we evaluated the immunogenicity and protective
efficacy of a quadrivalent IM NoV vaccine in Gn pigs. Although the vaccine
was highly immunogenic, it did not confer any protection against infection and
diarrhea upon challenge with the NoV at different doses. NoVs are so diverse
that one year we might be infected with one strain and a few years later, we
might be infected again with another strain, even though they belong to the
same genotype, and experience the same symptoms. This is because,
changes brought about due to mutation in the virus capsid protein allow the

viruses to hide from neutralizing antibodies induced by previous infection or



vaccination as we have revealed in this study. NoV diversity and lack of cross
protection need to be taken into consideration during vaccine development.
This thesis shows how Gn pigs have been used to study these components
in order to further maximize our ability to understand and combat enteric viral

diseases.
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