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The intestine is a large immune organ
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Consumer Affairs Agency, FY2021 

Report on Survey and Research Project on Food Labeling Related to Food Allergy
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Food allergens in immediate-type food allergy in Japan:

Latest data

1) Products of livestock account 

for 50% of food allergens

2) Tree nuts and peanuts are 

increasing

Cow’s milk



Food Allergy in Asia

(Tham et al. Pediatr Allergy Immunol. 2018)



Pathogenesis of allergy

Naive

CD4+ T cell

Th2

APC Allergen

B cell

IgE antibody

Allergy

Interleukin (IL)-4

IL-5

Eosinophil

Mast cell



Major food allergen proteins

Ovomucoid, Ovalbumin, …

Casein, b-Lactoglobulin, …

Gliadin

b-Conglycinin

Ara h1, Ara h2

Tropomyosin

Parvalbumin

Food               Allergen protein

Egg

Milk

Wheat

Soy bean

Peanut

Shrimp

Salmon
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T cell subsets and allergy
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Food and nutritional strategies to inhibit allergy 

Vitamins

Fatty acids

Probiotics and bacteria

Prebiotics, oligo- and polysaccharrides

Polyphenols

Functional proteins and peptides

Diet diversity
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Suppressive mechanisms of food allergy in the intestine
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Casein diet
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Antibody production

±
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Oral tolerance: immunological tolerance to ingested antigen
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(Yoshida et al. Clin. Immunol. Immunopathol. 1997) 

Antigen-specific antibody response is inhibited in oral tolerance



Prevention of Peanut Allergy by Peanut Consumption in Infancy
(LEAP study)

(DuToit G, et al. N Engl J Med 2015;372:803)



Research on prevention of chicken egg allergy in Japan

Treat eczema well and prevent 
percutaneous sensitizationEvery 

day every 
other 
day 2-3 days a week Once a week to none

induction into 
remission

remission maintenance

Infants with 
atopic

dermatitis

Placebo (Pumpkin)

12 months old6 months old

Small amount of heated 
whole egg powder

Oral food 
challenge

(Natsume O, et al. Lancet 2017;389)

Vigorous Application 

of

Topical steroids
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ω3 polyunsaturated fatty acids (PUFA) and food allergy

Dietary ω3 ALA-enriched linseed oil prevents intestinal 

allergy in egg allergy model 
(Kunisawa et al. Sci Rep. 2015)

Maternal ω3 PUFA intake resulted in significant reduction in the 

incidence of "sensitization to egg," and "sensitization to any food” (SR)

(Best et al. Am J Clin Nutr 2016)

ω3 PUFA: α-linolenic acid (ALA), eicosapentaenoic acid (EPA), 

docosahexaenoic acid (DHA) 
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‘The hygiene hypothesis’

Inverse relation between allergy and infection

Different composition of microbiota in allergic patients

Use of probiotics and prebiotics

Immune

system

The use of PROBIOTICS

Living microorganisms that favorably influence health

Inhibition of allergy by intake of lactic acid bacteria

The use of PREBIOTICS

Substances that favorably influence 

the intestinal microbiota improving health

Inhibition of allergy by intake of oligosaccharides 
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Reduction in food diversity at 12 months was 

associated with increased risk of food allergy 

(Zhong et al. Pediatr Allergy Immunol 2022)
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