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Abstract/Summary  

We had conducted two projects. Project 1: Studies on difference in the mechanisms be-
tween food allergy and oral tolerance. Project 2: Studies on mechanisms of anaphylactic 
reactions. In project 1, we found biomarkers which indicate difference in the processes be-
tween food allergy induced by eczema and natural oral tolerance. In the maturation of nat-
ural oral tolerance in early infancy, we identified typical immunoglobulin class-switching 
patterns, IgM➝ IgG3➝IgG1➝IgG2➝(IgG4), and IgM➝low affinity IgE. Once infants de-
veloped eczema in the process of natural oral tolerance, class-switching (IgG1➝IgG2➝ 
IgG4) was inhibited and class-switching (IgG1➝high affinity IgE) was appeared. In the oral 
immunotherapy against severe food allergy in childhood, we found class-switching 
(IgG1➝ IgG2➝high affinity IgG4) and change from high affinity IgE to low affinity IgE. 
These results suggest that immunoglobulin class-switching and allergen-affinity detections 
are useful for monitoring the processes of food allergy and oral tolerance. Project 2: Stud-
ies on mechanisms of anaphylactic reactions. Symptoms of food allergy are known to dif-
fer depending on the causative antigens; buckwheat, peanuts, and crustaceans are report-
edly prone to cause severe anaphylaxis. However, it remains unknown why some food an-
tigens cause anaphylaxis and some others do not. In this study, we focused on the affinity 
of the antibody to the antigen molecule as one of the mechanisms causing anaphylaxis, 
and the mechanism of high affinity antigen-specific IgE production was determined by mul-
tiple directions. (1) We examined the effect of TSLP, which plays an important role in epi-
cutaneous sensitization, on proteolytic enzyme activity in the phagosome of antigen-pre-
senting cells. As a result, a decrease in enzyme activity was observed, but the detailed 
mechanism remained unknown. (2) We examined the effect of various cytokines on the 
expression of AICDA, an enzyme that induces both class-switching and somatic hypermu-
tation in B cells, and found that IL-4 and TSLP enhance the expression of AICDA. 3) The 
affinity of IgE antibodies in patients with IgE-dependent food allergy with and without ana-
phylaxis is examined. (4) We established a hen’s egg allergy mouse model induced by ep-
icutaneous sensitization. The hypothermia after antigen administration, IgE antibody titer, 
splenocyte Th2 cytokine production and skin permeability in this mouse model were all 
correlated with the expression of IL-33 in the local skin site, and the expression of IL-33 
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was age-dependent; older mice developed more severe reactions. 
At present, it has not been possible to directly prove why the affinity of some foods is high. 
However, we established a system to measure the activity of degradative enzymes in the 
endosome of antigen-presenting cells using different foods, and a food allergy model 
based on mouse epicutaneous sensitization. 
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