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Our laboratory studies interactions between the immune and nervous systems in the 
context of autoimmune demyelinating disease. We pose questions about the 
influence of the CNS microenvironment on the development of local inflammatory 
responses and, conversely, about the influence of immune mediators on neuronal and 
glial survival and regeneration/ repair. 

Most of our work focuses on the human disease multiple sclerosis (MS, the second 
most common cause of neurological disability in young adults) and its animal model, 
experimental autoimmune encephalomyelitis (EAE). MS is believed to be an 
autoimmune disease in which the immune system mounts an aberrant attack against 
proteins in the myelin sheath. In EAE, vaccination of laboratory animals with myelin 
proteins induces multifocal neuroinflammation and a relapsing paralysis that 
simulates MS. One part of our laboratory is devoted to human immunological studies 
(involving the analysis of peripheral blood and cerebrospinal fluid mononuclear cells 
that are collected from patients with MS or other neurological diseases and healthy 
controls). Currently we are investigating the relationship between the expression of 
selected cytokines (such as IL-23 and IL-17) and CNS inflammatory disease activity, 
as detected by advanced MRI techniques, in individuals with progressive multiple 
sclerosis. A complementary division of our laboratory is dedicated to animal studies. 
We are investigating the mechanisms by which leukocyte subsets, chemokine and 
cytokines act together to induce demyelination and neuronal loss. We are also 
studying the effects of cytokines and chemokines on CNS progenitor cells and 
axonal regrowth pathways that could affect attempts to repair damaged CNS tissues. 

Some of our ongoing projects are on the following topics: (i) the expression pattern 
and role of the interleukin (IL)-12 p40 family of monokines in secondary progressive 

HOME PROGRAM FACULTY STUDENTS WHAT'S NEW LINKS CONTACT THE PROGRAM



MS; (ii) the role of IL-12 and IL-23 in T cell homing to the CNS and epitope 
spreading during the course of EAE; (iii) CNS expression and functional 
significance of ‚lymphoid‚ chemokines, such as CXCL13 and CCL21, in driving the 
formation of organized inflammatory infiltrates during relapsing EAE and MS; (iv) 
the origin and biological activities of dendritic cells that accumulate in demyelinating 
lesions during EAE; (v) the importance of regulatory T cells for remission during 
relapsing autoimmune demyelination; (vi) the role of neutrophils and the chemokines 
that attract them in blood-brain-barrier breakdown during EAE; (vii) effects of 
chemokines and cytokines on neuroprotection and progenitor cell migration/ 
maturation in the mature CNS; (viii) the role of Nogo and neuropilin signaling on 
leukocyte activation and function. 
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