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1. Research for prevention and cure of allergic
diseases by BCG

To clarify the mechanism for anti-allergic effect by BCG
vaccination, we have carried out several experiments using
in vitro system and in vivo antibodies formation model in
mice. Results showed that (1) BCG could activate NF-kB
in murine splenic CD11c™ dendritic cells (DCs) through
innate immune signaling pathway including IRAK-4 and
induced IL-12 production in vitro, (2) IgE but not IgG1
or IgG2a, antibody response was selectively suppressed
by BCG administration in alum-absorbed OVA-immunized
mice, (3) Val4 NKT cells was essential for the suppression
of IgE antibody response by BCG treatment in vivo, and
(4) in response to BCG administration, Val4 NKT cells
more than T lymphocytes could produce IL-21, which has
been shown to strongly suppress IgE but not IgG1 produc-
tion by B cells with no influence on Th2 cell differentiation
(5). Taken together, it is suggested that BCG adminis-
tration induces IL-12 production from DC through TLRs
signaling pathways, IL-12 subsequently induces IL-21 pro-
duction from NKT cells, and IL-21 eventually suppresses
the function of IgE-producing B cells.

2. Establishment of technologies for liposome
manufacturing to induce immune tolerance

For the purpose of enhancing regulatory function, such
as IL-10 prodcution, of CD1d-restricted NKT cells in vivo,
NKT ligand, a-GalCer (galactosylceramide) was encapsu-
lated into lipid bilayer of liposome consisted of DOPE and
choresterol. Whole spleen cells of BALB/c or C57BL/6
mice were prepared and cultured for 48 h in the presence
of a-GalCer, Liposome alone or Lipo-aGC. Although the
production level of both IFN-v and IL-4 in the presence
of Lipo-aGC were comparable to that of a-GalCer, IL-
10 production in the presence of Lipo-aGC was notably
enhanced than that in a-GalCer. The absolute number
of CD45RB"8"CD11c!°" tolerogenic DC in the spleens of
BALB/c mice administered with Lipo-aGC was 40-fold
of that of control liposome. This phenomenon was not
observed in Val4 NKT-deficient mince. To evaluate the
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capacity of Lipo-aGC in vivo, BDF1 mice were intraperi-
toneally immunized with alum-absorbed DNP-OVA three
days after (DAY 0) the injection with Lipo-aGC, control
liposome alone or saline as a control, respectively and then
challenged with DNP-OVA alone at DAY 57. All isotypes
of antibodies in sera of BDF1 mice injected with Lipo-
aGC were completely suppressed on both primary and
secondary response. This phenomenon was not observed
in IL-10-deficient mice. CD4"T cells were isolated from
spleens of the same BDF1 mice as mentioned above, and
stimulated with a serial concentration of DNP-OVA-pulsed
irradiated syngenic splenocytes in vitro. Neither IL-2 pro-
duction nor cell proliferation in the culture of CD4" T cells
from the mice pretreated with Lipo-aGC was detected re-
gardless of the concentration of DNP-OVA pulsed. When
the CD41T cells were stimulated with PMA and iono-
mycin, cell proliferation of the CD4™T cells derived from
the mice pretreated with Lipo-aGC was significantly ob-
served even if it was less than that of control. These results
indicate that the priming of CD4% T cells in the BDF1 mice
administered with Lipo-aGC is suppressed in an antigen-
specific manner.
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