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Aim of our studies is on the regulation of immune func-
tions and responses mediated by NKT cells. The malfunc-
tion of NKT cells causes various autoimmune diseases such
as rheumatoid arthritis, SLE, type I diabetes, systemic
sclerosis, and allergic diseases. In the case of organ trans-
plantation, the control of NKT cells is required for succeed
in the induction of allograft tolerance.

The following results were obtained:

1. Induction of regulatory dendritic cells by ma-
nipulation of NKT cell function

Treatment of NKT cells with a-galactosylceramide, a
specific ligand, manipulates immune responses and leads
to the amelioration of various disease conditions. a-
galactosylceramide caused rapid maturation and activa-
tion of dendritic cells to mediate protective immune re-
sponses. By contrast, following repeated treatment with
a-galactosylceramide, dendritic cells acquired properties
of regulatory cells. The induced regulatory dendritic cells
could suppress the development of experimental auto-
immune encephalomyelitis. Taken together, our results
shed light upon the interaction between NKT cells and
dendritic cells in immunoregulation.

2. NKT cell functions regulated by CXCL16/
CXCR6

We have identified the chemokine/chemokine receptor
pair, CXCL16/CXCR6, as a regulator of NKT cell func-
tion. CXCL16 induces both chemotaxis and cel adhesion in
NKT cells, since CXCRG6 is selectively expressed on NKT
cells under unstimulated conditions. In a model system
of transplant tolerance induction, the injection of anti-
CXCL16 antibody prevented NKT cell migration to the
transplanted tissues and thus resulted in the rejection of
grafted tissues. In fact, relatively high levels of CXCL16
as well as of Val4Ja281 (a marker for NKT cells) mRNA
were detected in the transplanted tissues where operational
tolerance had been achieved, while not in the rejected tis-
sues. The results suggest that the migration of NKT cell
in the transplated tissues is important for induction of im-
mune tolerance.

3. Critical role of IL-21 produced by NKT cells
in BCG-mediated IgE suppression

It has been known that BCG can suppress IgE produc-
tion and allergic responses. We have examined whether
NKT cells are involved in this suppression. In NKT KO
mice, the BCG vaccination could not suppress IgE pro-
duction, indicating that NKT cells are required for the
BCG-mediated IgE suppression. We further identified that
BCG-activated NKT cells produced IL-21, which induced
Be cell apoptosis and suppressed IgE production. The
NKT/IL-21 system was also observed in humans. There-
fore, TLR/IL-12/NKT/IL-21 cascade is important path-
way to regulate IgE responses rather than Th1l/Th2 path-
way.

4. Synthesis of new a-galactosylceramide ana-

logues
To have a better NKT cell ligand than o-
galactosylceramide, we have started to synthesize a-

galactosylceramide analogues. So far, we have synthesized
about 20 new analogues and found that some of those in-
duce cytokine production from NKT cells.
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