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ABSTRACT

As the signaling mechanism in asthma development is unclear, it has been
found that phosphoinositide 3-kinases in a signaling pathway are activated during
allergen challenge in asthma model. Src homology 2-containing-inositol 5'-
phosphatase-1 (or SHIP-1), one of a negative regulator of phosphoinositide 3-kinases
is of interest in asthma development, since SHIP-1 knockout mice (S1 mice) have
been reported to develop Th2 inflammation without an obvious allergen exposure.
No study has described the response of S1 mice to ovalbumin in asthma model. In
addition, previous studies have given unclear information about the functions of S1 T
cells in response to a particular allergen. The present study then set forth to examine
the development of ovalbumin (OVA)-induced asthma in S1 mice and to delineate
the functional response (i.e., IL-4 production) of S1 T cells, which was primed or un-
primed with the allergen.  S1 or wild type mice (6-8 weeks old) on BALB/c
background were immunized (day 0, day 7) and challenged (day 14 and 15) with
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OVA. One day after the last challenge, mice were measured for airway
hyperresponsiveness and sacrificed afterwards. Bronchoalveolar lavage fluid (BAL),
lungs, and spleen cells were studied. T cells were also purified and examined their
response to various stimuli including an OVA allergen. T cells were co-cultured
with antigen-presenting cells (APCs) to test for the optimal interface. Their T cells
were tested for Th2 differentiation potential. The results showed that S1 mice did not
develop asthma upon ovalbumin induction. The asthma features were suppressed,
including BAL eosinophilia, BAL Th2 cytokines, histopathology, and OV A-specific
IgE. However, T cells of naive S1 mice readily produced IL-4 after stimulating with
a phorbol ester/ionomycin or anti-CD3 with/without anti-CD28. The IL-4
production from spleen cells of sensitized S1 mice was inhibited upon OVA re-
exposure, whereas their T cell IL-4 production was unaffected. The co-culture of S1
T cells and wild type APCs did not reconstitute IL-4 production in S1 T cells. The
S1 T cells were ambiguously differentiated to Th2 cells. These results shed some
light on the role of SHIP-1 in asthma mechanism by which SHIP-1 deficiency may
suppress asthma development in several ways including microanatomical changes in
their lymphoid tissues, the availability of effector cells in response to exposed

allergen, and the role of regulatory T cells in S1 mice.
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