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Introduction
The vast majority of immunological challenges confront-
ing the body make contact with mucosal surfaces, includ-
ing infectious agents and foreign proteins. To maintain
homeostasis in the extensive and vulnerable mucosae,
they are protected by specialized mechanisms of immune
protection. Numerous genes are involved in the regula-
tion of both innate (natural) and adaptive (acquired)
immunity, with a variety of modifications introduced
over million of years.

Two-layered adaptive mucosal immunity
In the process of evolution, the mucosal immune system
has generated two layers of non-inflammatory defence: (i)
immune exclusion performed by secretory IgA antibodies
to modulate or inhibit surface colonization of microor-
ganisms and dampen penetration of potentially danger-
ous soluble factors; and (ii) suppressive mechanisms to
avoid local and peripheral hypersensitivity to innocuous
antigens, particularly food proteins and components of
commensal bacteria. When induced via the gut, the latter
phenomenon is called ‘oral tolerance’, which appears be a
rather robust adaptive immune function in view of the
fact that large amounts of food proteins pass through the
gut, while overt and persistent food allergy is not so com-
mon.

Neonatal immune adaptation
The neonatal period is particularly critical, both with
regard to infections and priming for allergic disease. This
is so because the mucosal barrier function and the immu-
noregulatory network are poorly developed for a variable
period after birth, and successful neonatal immune adap-
tation to exogenous stimuli is crucial to health. Notably,
immunological homeostasis depends on appropriate
microbial colonization as well as adequate timing and

dose of foreign food proteins when first introduced in the
diet. Dendritic cells are decision makers in the immune
system when they perform their antigen-presenting func-
tion, thus linking innate and adaptive immunity by sens-
ing the exogenous impact (e.g. conserved microbial
molecular patterns) on the mucosa. A balanced indige-
nous microbiota is required to drive the normal develop-
ment of both mucosa-associated lymphoid tissue, the
epithelial barrier with its secretory IgA system, and mucos-
ally induced tolerance mechanisms such as the generation
of regulatory T cells. Moreover, the properties of dendritic
cells also appear to be influenced by dietary factors includ-
ing vitamin A. Other dietary factors such as lipids, partic-
ularly the polyunsaturated n-3 fatty acids in fish oil, can
likewise in several ways have a beneficial effect on the
developing immunophenotype of the infant. The same is
true for breast milk, which provides both immunoregula-
tory factors and secretory antibodies reinforcing the
infant's mucosal barrier.
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