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CHAPTER 2

IgG and IgA antibodies to dietary antigens in food allergy
and intolerance

R. M. R. BARNES

Department of Immunology, Royal Liverpool University Hospital, Liverpool, UK

In studies of antibodies to dietary antigens the
experimental approach has been based, almost without
exception, on detection by the enzyme-linked
immunosorbent assay (ELISA) which is well-suited to
antibody testing of multiple serum samples, for determi-
nation of antibody isotypes (IgG, IgG subclasses and
IgA) and which has high sensitivity for antibody binding
[1,2]. Nonetheless, the conventional enzyme-linked
immunosorbent assay (ELISA) technique does not dis-
criminate between high and low affinity antibodies and
an important caveat is that techniques capable of detect-
ing only high affinity antibody binding, i.e. fast on-rates,
have yet to be exploited in this area of investigation [3]. A
further consideration is the lack of assay standardiza-
tion, e.g. using reference sera containing high levels of
well-defined antibody (IgG or IgA) to specific food
antigens, makes quantitative evaluation of different
studies difficult. Early studies based on the determina-
tion of IgG, and especially IgG4 antibodies to food
proteins highlighted their occurrence in healthy indivi-
duals and, more significantly, these data emphasized that
immunoiogical sensitization and production of IgG
antibody is part of the normal immune response to
dietary antigen exposure [4-7]. Furthermore, studies in
healthy children have demonstrated high levels of IgG
antibody to milk and egg in the early years of hfe which
gradually diminish with increasing age; interestingly, the
reverse appears to be the case for antibodies to inhalant
antigens, e.g. house dust mite [8,9]. It is clear, therefore,
that the inclusion (or otherwise) of appropriate control
subjects, particularly age-matched healthy children, is
crucial to the interpretation of much published data.

Following the observation that patients with atopic
eczema (AE) have high total serum IgG4 levels [10], there
has been much interest in the IgG subclass distribution of
antibodies to food antigens in this condition. These IgG
antibodies have been detected in some, but not all,
studies of adult AE patients and, when present, these
antibodies are distributed between the IgGI and IgG4
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subclasses [7,10-14]. Recent studies in AE children and
healthy age-matched controls have demonstrated that
IgG antibodies to egg and milk antigens are common in
both groups between the ages of 1 -5 years, with a similar
IgG subclass profile [8,9]. These IgG (and IgE) antibo-
dies appeared to persist only in AE children, however,
which may be related to the defect in immunoregulation
underlying AE which modulates the synthesis of IgE but
also of IgG4 [15-17]. The interplay between cytokines
and TH subsets is relevant to an understanding of the
aetiopathogenesis of atopic diseases and possible routes
or intervention [17,18].

Against this background it is pertinent to examine
recent reports on the relevance of IgG and IgG subclass
antibodies in food-allergic patients documented by
double-blind challenge. With the exception of one
study which lacked control data on IgG4 antibody
levels [19], these have demonstrated that determination
of IgG, and especially IgG4, antibody levels had no
predictive value for dietary manipulation or manage-
ment of patients with classical food allergy [20-22],
consistent with the view that production of IgG anti-
bodies to dietary antigens reflects a normal immune
response [22,23].

In gluten-sensitive enteropathy (GSE) both IgG and
IgA antibodies to gliadin, as well as other dietary
antigens, have been well documented in relation to
both coeliac disease and dermatitis herpetiformis [24-
26]. In contrast to IgG antibody, however, serum IgA
anti-gliadin antibody has been shown to correlate far
better with overt or covert GSE [27,28] and these findings
have been complimented by studies of antibodies in
intestinal secretions of these patients [29,30]. Further
support for the determination of serum IgA anti-gliadin
antibody as a diagnostic procedure in GSE has been
provided by a recent large prospective study [31]. It is
also of interest that following the original observation of
increased levels of IgG and IgA, antibodies to the yeast
Saccharomyces eerevisiae in Crohn's disease [32], IgA
anti-Saccharomyces antibody has been shown to discri-
minate between Crohn's disease and ulcerative colitis
[33]. Production of these antibodies, which are unlikely
to be of aetiological relevance, may be secondary to the

1995 Blackwell Science Ltd



8 Chapter 2

marked activation of mucosal T cells characteristic of
Crohn's disease [34].

IgG antibodies to bovine milk proteins have also been
described in association with cow's milk intolerance
[35,36] but, in carefully controlled^ studies in infants
and children, it has been clearly shown that IgG, and
particularly IgA, antibody levels were no diiferent
between patients and controls and, hence, of limited
diagnostic potential [37-39].

Taken together the sero-epidemiological studies
reviewed here, however, have provided little clarifica-
tion of immunopathogenic mechanisms, or of the
basis of food protein breakdown and presentation of
antigenic peptides to the systemic or mucosal immune
systems.

In conclusion, IgG antibodies to common dietary
antigens can be detected both in health and disease,
but there is no good evidence at this time to support
their application for investigation of suspected food
allergy and intolerance. In contrast, determination of
IgA antibody to selected dietary antigens can provide
clinically relevant information.
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