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Gut flora and allergies:
What’s happening in the gastrointestinal tract?

Ichiro Nomura
National Center for Child Health and Development,
Division of Eosinophilic Gastrointestinal Disorders, Allergy Center, Tokyo
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Abstract
Disruption of the gut microbiota can exacerbate a variety of known diseases.

In recent years, it has become evident that the gut microbiota i1s deeply involved
not only in gastrointestinal diseases but also in a wide range of conditions, including
atherosclerosis, obesity, type 2 diabetes, and the efficacy of cancer immunotherapy.
The success of fecal microbiota transplantation (FMT) for recurrent Clostridioides
difficile infection demonstrates that "medicine targeting gut bacteria as a therapeutic
target" has become a reality.

Research into the gut-brain axis—the relationship between the gut microbiota
and brain disorders—has also progressed rapidly, with associations reported for
depression, autism spectrum disorder, and Parkinson's disease. However, most
of these findings remain at the stage of demonstrated correlation rather than
established causation.

Allergic Diseases and the Gut Microbiota

Discoveries continue to accumulate in the field of allergic diseases as well. The most
significant finding is the concept that "gut microbiota formation in early infancy
substantially determines the subsequent development of allergic diseases." Evidence
supporting a causal relationship has accumulated from both animal experiments
and birth cohort studies, including: the "farm effect," which explains the lower
incidence of allergic disease among children raised in farm environments; research
showing that the gut microbiota composition at 3 months of age can predict future
asthma development; the induction of regulatory T cells by Clostridiales species and
the mechanisms by which they suppress food allergy; and the finding that delayed
maturation of the gut microbiota during the first year of life serves as a common
risk factor for atopic dermatitis, asthma, food allergy, and allergic rhinitis.

What Damages the Gut Microbiota

Given how important the gut microbiota is, modern society is replete with factors
that disrupt it, including: (@ antibiotic use; (@ emulsifiers, artificial sweeteners,
refined sugars, trans fats, and preservatives contained in ultra-processed foods; @)



proton pump inhibitors; @ chronic stress; & sleep disturbances; (6) cesarean section;
and (@ environmental surfactants and PFAS. These environmental changes may be

exerting long-term effects on the immune system.

A Rapidly Increasing Group of New Allergic Diseases: Gastrointestinal Food Allergy

Against this environmental backdrop, three gastrointestinal allergic diseases have
increased rapidly since 2000: chronic-type gastrointestinal food allergy with onset in
the neonatal /early infantile period, Acute FPIES (Food Protein-Induced Enterocolitis
Syndrome), and eosinophilic gastrointestinal disorders. These conditions present
with a pathophysiology distinct from conventional IgE-dependent food allergy, are
thought to be primarily T-cell-mediated, and many challenges remain unresolved in
both diagnosis and treatment.

Neonatal/infantile gastrointestinal food allergy affects approximately 0.2%
of infants, with about one-quarter presenting during the early neonatal period.
Sensitization 1s generally thought to require approximately two weeks to establish;
however, in these cases, sensitization appears to occur in utero, with disease onset
within days after birth. Some fetal MRI studies have revealed prenatal intestinal
abnormalities. Because this disease can present with life-threatening necrotizing
enterocolitis and poor weight gain, it requires careful clinical attention.

Acute FPIES has been increasing sharply since around 2016, with an estimated
incidence of 1-2% among newborns. It 1s curious that this condition is often triggered
by egg yolk—a food composed almost entirely of lipids. Recently, it has also become
apparent that adult-onset FPIES, presenting with sudden abdominal pain and
abdominal distension, is more common than previously recognized.

Eosinophilic gastrointestinal disorders include eosinophilic esophagitis, which
1s more common among white males in Western countries, and eosinophilic
gastroenteritis, which 1s more prevalent in countries such as Japan and shows no
sex difference. The persistent form, which accounts for 656% of cases, causes lifelong
impairment of quality of life, making the development of treatments without
adverse effects an important priority. I will present data showing that most patients
improve with the Rainbow diet therapy that we developed, while also discussing how
hydrolyzed proteins in foods—which are currently not subject to mandatory labeling
requirements—pose a major obstacle to treatment.

It 1s reasonable to imagine that disruption of the gut microbiota is involved in the
development of gastrointestinal food allergy. I will discuss the possibilities this raises
for therapeutic strategies targeting gastrointestinal food allergy.



