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Exploration of a novel dissemination route for development of therapeutic
strategies against bacterial meningitis
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Bacterial meningitis is considered to be caused by bacteremia, and then
leads to blood-brain barrier disruption and dissemination of bacteria into the central nervous
system. To investigate the mechanism by which Streptococcus pneumoniae, a colonizer of the
nasopharynx, spreads to brain tissue, we utilized strain EF3030, clinically isolated from otitis
media, for construction of a murine infection model. While neither bacteremia nor pneumonia was
observed in this model, pneumococci were isolated from the frontal olfactory bulb, caudal cerebrum,
and cerebellum. Notably, deletion of the ply gene encoding pneumolysin markedly compromised the
ability of the organisms to disseminate into brain tissue. Taken together, our findings indicate
that pneumolysin allows S. pneumoniae to disseminate from the nasopharynx into brain tissue in a
non-hematogenous manner via the olfactory nerve pathway.
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