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Balancing B-cell subsets in EAE

Rituximab, a CD20-specific
monoclonal antibody that depletes
B cells, has shown promising
results in patients with relapsing-
remitting multiple sclerosis. Studies
of experimental autoimmune
encephalomyelitis (EAE), a mouse
model of multiple sclerosis, have
shown that B cells markedly influence
the course of disease, but whether
their effects are protective or
pathological has been a matter of
debate. Now, Tedder and colleagues
help to resolve this issue by showing
that B-cell depletion with a CD20-
specific antibody has opposing
effects on the severity of EAE
depending on whether treatment
is carried out prior to or following
disease initiation.
The authors first investigated how
the timing of B-cell depletion
influenced the progression
of EAE. B-cell depletion
7 days prior to the
induction of EAE
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was found to markedly exacerbate
disease and was accompanied by

a greater degree of immune-cell
infiltration of the central nervous
system (CNS), by the proliferation of
myelin-specific CD4* T cells and by
an increase in the number of CD4*

T cells that produced interferon-y
and interleukin-17 (IL-17). By
contrast, B-cell depletion 14 days
after disease induction had the
opposite effect: the severity of EAE
was significantly reduced compared
with control mice, and CD4* T-cell
proliferation and cytokine production
were decreased.

So, what aspects of B-cell func-
tion are involved in the observed
reciprocal effects on EAE pathol-
ogy? The severity of EAE did not
necessarily correlate with the level of
autoantibody production; rather, a
rare population of IL-10-producing
regulatory B cells (defined by their
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CD1d"CD5* phenotype and
referred to as B10 cells) was found
to be important for suppressing the
initiation of the disease. Adoptive
transfer of CD1dMCD5"* B cells,
but not of other B cells, attenu-
ated EAE when transferred before
the disease was induced in B-cell
depleted mice. However, adoptive
transfer of CD1d™CD5"* B cells had
no effect when transferred after the
induction of the disease. Instead,
the attenuation of disease following
B-cell depletion of mice with estab-
lished EAE was due to the elimina-
tion of B cells that supported the
expansion of autoreactive CD4*
T-cell populations in the CNS.

Therefore, at least two different
subsets of B cells influence the course
of EAE pathology. CD1d"CD5*
B cells limit the onset of disease
through IL-10 production, whereas
pathogenic B cells contribute to the
generation of robust myelin-specific
CD4" T-cell responses in established
disease. Although it remains to be
determined whether B cells have
similar roles in patients with multiple
sclerosis, these findings help to
expand our understanding of how
different B-cell subsets can influence
CNS inflammation.
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