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Experimental studies for attracting antibody-secreting
cells into the CNS to control neurotropic viral infections
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The induction of an effective immune response, especially antibodies (Abs) production
within the central nervous system (CNS) is regarded to be critical to prevent the
transneural spread of viruses. Previous studies have been shown that antigen-specific Abs
could be induced in cerebrospinal fluid by experimental intrathecal (e.g., intracerebral or
subarachnoid) immunization. However, the mechanism of Abs induction has not been well
understood. Therefore, CNS humoral immune response, especially antibody secreting cells
(ASCs) known as plasma cells were focused in this study.

In the first experiment, the immune responses in both the CNS and lymphoid organs
were investigated following intracerebral (IC) immunization against pseudorabies virus
(PRV) in mice. IC immunized mice had significantly higher PRV-specific serum Abs and
neutralizing Abs titers than subcutaneously (SC) immunized mice. The spleen and cervical
lymph nodes of IC immunized mice produced significantly more PRV-specific Abs than
that of SC immunized mice. The mRNAs of some chemokines and cytokines were
predominantly detected in the brain of IC immunized mice. Further, ASCs were infiltrated
in intrathecal region of IC immunized mice, and these mice (86%) survived more than SC
immunized mice (33%) by suppression of virus propagation, when PRV was inoculated
directly into the brain.

In the second experiment, IC chemokine injection was tried to investigate the utility of
the chemokine as an inducer of peripheral ASCs into the CNS. CXCLI12 and cocktail
chemokine (mixture of CXCL9, 10, 12 and 13) attracted antigen-specific ASCs most
strongly, compared to CXCL9, 10 and 13 in in vitro chemotaxis assay and in vivo IC
chemokines injection experiment. CXCL12 and cocktail chemokine injections after
intraperitoneal immunization increased the survival rate against IC rabies virus challenge.

In summary, IC immunization induced more effective immune responses against a
neurotropic viral infection by attracting ASCs into the CNS that is partly undertaken by
chemokine expression, suggesting the potentials of IC immunization and chemokine
treatment as preventive or therapeutic tools against the diseases caused by transneural

infection of neurotropic viruses.
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