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Background

An adverse food reaction (AFR) is defined as any abnormal clinical response that
occurs following ingestion of a food or food component. They are very common in
the industrialized countries, where they affect up to 20% of the general population.
According to the main pathophysiologic mechanism, AFRs are classified into two
different groups: Food intolerance (non-immune mediated) and Food hypersensitivity
(food allergy). Intolerance to carbohydrates is the most common type of non-immune-
mediated AFR. The prevalence of these conditions seem to be increased during the
last decades as a consequence of growing rate of carbohydrates consumption in the
diet. Food allergy (FA) is an adverse health effect arising from a specific immune
response that occurs reproducibly upon exposure to a given food. FA is one of the
most common allergic disorders in the pediatric age, and it has been recognized as
a global health problem. FA prevalence, persistence and severity have been on a rise
in recent decades in industrialized world under the pressure of gene-environment
interactions leading to immune-system dysfunction, mediated at least in part by
epigenetic mechanisms. This changing scenario is leading to the increase in hospital
admissions, medical visits, treatments, and in burden of care on families. All these
factors contribute to a significant impact on people’s morbidity, social costs and
quality of life, with a psychological burden on patients and families. From all these
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considerations it is clear that innovative strategies for the prevention and management
of AFRs could have a huge impact for patients, families and the health care systems.

Main achievements

The research is mainly focused on the study of basic and clinical aspects of AFRs
aiming to move disease biology from the laboratory to clinical practice. A bench to
bedside approach is used to investigate new preventive and therapeutic strategies for
AFRs. The main study aim is focused on the identification of best immune-nutritional
strategies to promote immune tolerance and to modulate the expression of genes
involved in the pathogenesis of AFRs including cellular and animal models, peripheral
blood cells cultures, epigenetics biomarkers, gut microbiota structure and function,
essential fatty acids metabolism, and clinical trials. The research team is composed
by: 1. Clinical Unit, for the carrying out of clinical trials on large pediatric populations,
bio-banking of biological samples, and availability of a team of biostatisticians for data
analysis; 2. Nutrition Unit dedicated to the investigation of new dietary strategies and
for the evaluation of the nutritional status with the state-of-the art of technologies
(DEXA, calorimetry, BodPod); 3. Basic Science Unit with laboratories equipped with
advanced technologies for metagenomics (last generation sequencers to perform 16s
rRNA sequencing and shotgun) and metabolomics (HPLC, gas chromatography / mass
spectrometry, MALDI-TOF) for the investigation of microbiota structure and function;
cytoflorimeter and cell-sorter, microarray and pirosequencing for epigenetics analysis,
animal models and cell lines. The three Units work with a high level of integration to
provide a modern and multidisciplinary approach for the investigation of AFRs, the
most recent and relevant achievements are summarized below:

- A new classification of congenital defects of digestion and transport of nutrients
and electrolytes has been developed with the aim to help researchers and physicians
in the modern approaches to food intolerances and other congenital diarrheal
disorders.

- New integrated experimental tools for the investigation of AFRs have been
developed.

- New therapeutic approaches for AFRs, based on probiotic and/or a post-biotic
approach, have been developed.

- The role of gut microbiome as effective target for prevention and treatment of FA
has been elucidated.

- The role and the mechanisms of action of several environmental factors involved
in pathogenesis of FA have been defined (Figure 1).

- The role of L-PUFA metabolism in the pathogenesis of FA has been described.

- The epigenetic mechanisms regulating the disease course of FA have been identified.

- The potential of active dietotherapy in children with FA has been demonstrated.
This active strategy is able to reduce disease duration and to prevent the occurrence
of atopic march.
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Future perspectives

- The natural history of FA children: occurrence of other immune and non-immune

conditions (Figure 2).

- The impact of nutritional counseling on nutritional status, body composition and

quality of life in pediatric FA.

- Epigenetic biomarkers for the diagnosis and the follow up of FA.
- Butyric acid and butyric acid releasers for the prevention and treatment of FA.
- Solving the puzzle of non-IgE-mediated gastrointestinal food allergies (non-IgE-Gl-

FAs) in children: characterization of immune mechanisms, gut microbiota features,
and new diagnostic tools

- The PREMEDI Study: the impact of Mediterranean Diet during pregnancy on pediatric

allergy prevention.

- To explore direct effect of peptides from different dietary strategies on immune and

non-immune tolerogenic mechanisms.

- Relationship between autism and AFRs.
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Figure 1. Gut microbiota as a target of intervention against food allergy

Several genetic, environmental and dietary factors could modulate the gut microbiota-immune system
axis influencing the occurrence of FA. For instance, increased family size, exposure to pets and/or rural
environment, healthy diet (full of fibers, fermented foods, antioxidants, omega-3), breastfeeding and use
of probiotics are associated with protection to FA. Conversely, C-section, prenatal and early-life exposure
to antibiotics/gastric acidity inhibitors/antiseptic agents, unhealthy diet (low fibers/high saturated fats
and junk foods) may increase the risk for the development of FA. All these environmental factors act
mainly on a modulation of gut microbiota composition and function which in turn could be responsible
for the epigenetic regulation of genes involved in immune tolerance.

é [ RENETC FACHIES ] -&"/,; - X
V4
V 4 :

o=y
5
558 B A ©
Lseal ‘i ~
JUNKFOODS / BABY FOODS HOME MADE / HIGH FIBER BREASTMILK  PROBIOTICS
OR FERMENTED FOODS

[ MODULATION OF GUT MICROBIOME

MODULATION OF EPIGENETIC
MECHANISMS

...... 2020 Food allergy E I/_'L.Fl D

95



9

Figure 2. The food allergy pyramid

Children with FA could present an increased risk to develop later in the life other conditions such as
allergic disorders (atopic march), inflammatory bowel diseases (IBD), functional gastrointestinal disorders
(FGIDs), and neuropsychiatric disorders. Several genetic factors are implicated in the pathogenesis of
these conditions, but recent evidence suggest the pivotal role of gut microbiota dysbiosis (induced
by environmental factors). Emerging evidence support the hypothesis of dysbiosis as the first hit in
the development of alterations in intestinal barrier and immune system function (responsible for the
occurrence of FA and atopic march) and dysregulation of the brain-gut endocrine-immune system axis
(responsible for the occurrence of FGIDs, IBD and neuropsychiatric disorders), at least in part through an
activation of epigenetic mechanisms.
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