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Abstract
Lyme neuroborreliosis- the role of the meninges
Lyme disease is a multisystem infection that is spread via the bite of a tick infected by the
bacterium Borrelia burgdorferi. Individuals that do not receive a timely diagnosis and
antibiotic treatment can develop neurological complications that include cranial palsies,
meningitis, and radiculopathies, a condition collectively referred to as neuroborreliosis.
The physiological mechanisms that underlie neuroborreliosis have been characterized
based on clinical data and research conducted on non-human primates. A mouse model of
neuroborreliosis would be essential in further elucidating specific mechanisms of
pathogenesis pertaining to both host physiological responses and modes of microbial
dissemination. Previously we have demonstrated that late stage disseminated infection in
C3H mice is associated with the presence of B. burgdorferi spirochetes in the meninges,
and T cell responses. Here we further characterize a mouse model of meningeal borreliosis
by 1) determining the kinetics of meningeal infection; 2) identifying phenotypic
differences in meningeal pathogen burden based on variation in inoculum dosage, and
infection site; and, 3) determining the contribution of host and pathogen strain variation to
meningeal pathogen burden. Our results demonstrate that meningeal infection reaches a
relative maximum during the first week of infection, that C3H mice exhibit a higher
pathogen burden in the meninges than C57.B6 strains, that meningeal pathogen burden is
dependent on inoculum dosage, and that the site of needle inoculation influences pathogen
burden in the meninges. Overall, these data establish a mouse model of meningeal

borreliosis that will be useful in understanding the host-pathogen relationship in neurologic
manifestations of Lyme disease.
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