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The aim of the study was to clarify the roles of the barrier mechanism of
the nasal cavity and immune responses by innate immunity and neural networks (transient receptor
potential: TRP) in the control of invasive infections. In a co-culture model of epithelial cell
lines and pneumococci, we confirmed that pneumococci invade intercellular spaces and proliferate in
deeper layers. We also established a model of spontaneous arising sepsis caused by pneumococcal
nasal carriage. The incidence of bacteremia was high in TLR9 KO mice with pneumococcal single
infection, however, with influenza superinfection, TLR3 KO mice and TRPV4 KO mice showed high
bacteremia incidence. In the development of invasive pneumococcal infections, innate immunity and
TRP mechanisms were considered to control the development of invasive infections.
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