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EDITORIAL

IgE Regulation and the Control of Allergic

Diseases

The term *‘atopy’’ was initially
coined by Coca and Cooke!in 1923
to donote a group of diseases charac-
terized by heightened sensitivities
to the external milieu such as in
asthma, atopic eczema and hay
fever. Several postulations were
forwarded to explain the pathogenesis
of these phenomena, most of which
speculated the presence of an anti-
body, i.e. the reaginic antibody?
capable of mediating hypersensitivity
reactions. It was not until 1966 when
the Ishizakas identified this reaginic
antibody to be an isotype of immuno-
globulin which they named immuno-
globulin E (IgE).3 Since then, evi-
dence has accumulated to implicate
the role of IgE in the pathogenesis
of allergic diseases, mainly by its
ability to initiate mediator release
from the granules of mast cells and
basophils4 through its interaction
with IgE receptors currently known
to exist in both low and high affinity
states. 3

A relationship between the
extent of atopic diseases and IgE
levels has been demonstrated. Total
IgE was frequently found to be signi-
ficantly elevated in allergic asthmatics
(such as in mite sensitive asthma),
while commonly, only elevation of

specific IgE was observed in patients
with allergic rhinitis. ¢ Nevertheless,
a minority of atopic patients remained
nonallergic when tested by immediate
skin testing or by RAST (radioallergo-
sorbent testing) for specific IgE. The
existence of this group of patients
has led to continuing efforts to de-
lineate mechanisms other than IgE-
mediated ones that could be respon-
sible for the development of hyper-
sensitivity. However, studies such
as that of Burrow et al "have finally
demonstrated that the prevalence of
asthma, irrespective the patients’
atopic status, did indeed correlate
with the presence of IgE for the entire
age range of the patients studied (age
6 on up). Apparently, a significant
amount of IgE (specific IgE or total
IgE) in atopic patients is produced
against known allergens in the ma-
jority of cases and against unknown
allergens in the minority. More im-
portantly, the production of signifi-
cant amounts of allergen-specific
IgE (particularly mite-specific) has
been shown to be associated with
high levels of allergen-exposure & along
with a risk of developing acute asth-
matic attacks. ? From these important
findings it can concluded that (a) ex-
cessive IgE production is indeed asso-
ciated with the development of atopic

diseases with asthma being associated
with an increase in total IgE and
(b) the development of a significant
amount of specific IgE is associated
with high levels of allergen exposure.

Since hyperproduction of IgE
leads to the development of atopy, it
would be desirable to curb or to re-
gulate the production of IgE in indi-
viduals at high risk for developing
atopic diseases such as in infants
born to atopic parents. The regulation
of IgE production is complex and is
thought to be (a) under genetic in-
fluences and (b) related to individual
exposure to antigens to which they
are capable of mounting an IgE res-
ponse. Marsh et al’? postulated
two-allele autosomal system [a domi-
nant allele (R) and a recessive allele
(r) controlling basal IgE levels in which
low IgE level production isinherited
as a dominant trait and high IgE as
a recessive one]. More recently, the
production of specific IgE was found
to be under HLLA-linked genetic con-
trol; for instance, HLA DW2 is asso-
ciated with hyperresponsiveness to
ragweed antigen 5 and HLA A9with
hyporesponsiveness to timothy antigen
T13.!! The different frequency of

" HLA antigens among various ethnic

groups could explain the high inci-




VICHYANOND

dence of atopy observed among Asian
descendents as compared to their
caucasian counterparts. 12

For allergen sensitization to
develop, exposure to antigens can
occur either prenatally or postnatally.
Allergens such as penicillin, milk,
egg and wheat have been shown to
stimulate IgE response in the fetus,
prenatally. 13 This would have to be
due to placental transfer of antigens
since arterial cord blood consistently
failed to contain (maternal) IgE. !4
Postnatal sensitization, on the other
hand, is considered more important
and could be due to food antigens or
to inhalant allergens. Sensitization
with food antigens in infants can
be made possible through consump-
tion of breast milk (maternally-in-
gested food antigens can be excreted
into breast milk) or via an early intro-
duction of allergenic diets such as
eggs, milk, nuts, soy and wheat to
infants during the critical period for
sensitization. Since the rate of increase
of IgE during the first five years of
* life is high as compared to that at
later age, and since the peak rate
occurs during the first two to three
years of life, !5 the critical period
for IgE sensitization would have to
be at the very early stage of life, par-
ticularly during the first two years
after birth, Rowntree ef al followed
infants who were born to atopic
mothers for at least 18 months and
have documented the rise in the level
of specific IgE to food antigens, such
as to egg, as early as 6 months of age;
this specific IgE peaked at around
one year of age during which the
incidence of food allergy can be
increasingly observed. !¢ In contrast,
the development of specific IgE to
inhalants such as to antigen P! of
dust mites and to antigen Rye | of
rye grass occurred later in life (around
two years of age and peaked at around
4-5 years of age). The appearance
of specific IgE to inhalants in this
age group from this study coincided
with the mean age for the develop-
ment of respiratory tract allergy
which has been observed to be at

around 36 months of age.!” An in-
crease in the incidence of viral upper
respiratory tract infections in this
age group could also potentially lead
to an increase in production of viral-
specific IgE, such as that observed
with respiratory syncytial virus infec-
tions. 18

Thus, it is apparent that, for
the regulation of IgE response in
atopy prone infants to be effectively
implemented, the control measures
would have to be initiated very early
in life. Methods for IgE regulation
could potentially be (a) a hypothe-
tical genetic alteration (b) the use
of immunomodulators to decrease
IgE production and (¢) the reduction
of allergenic load to infants prone
to develop atopy. QOur current know-
ledge only permits the last measure
to be a realistic possibility. Breast
feeding with a delay in the introduc-
tion of solids food has been used as
a methods for preventing atopy in
infants born to atopic parents for
decades. However its advantages
are still an issue under heated debate.
Several reports have demonstrated the
advantages of breast feeding over
cow’s milk feeding in the reduction
of prevalence of atopic diseases,
mainly for atopic dermatitis and in
some instances for the reduction of
severity of asthma.!® Moreover,
the levels of IgE were found to be
lower at less than 4 months20 and
at 1 year age?! among infants who
were fed with breast milk as com-
pared with those fed with cow’s milk.
Nevertheless, some well designed
studies have failed to demonstrated
the efficacy of breast feeding in the
prevention of atopy over the control
group. 2223 Recently, a large multi-
center study in the United States
has demonstrated that (a) severely
restricting the maternal diet during
the third trimester of pregnancy and
during lactation (devoid of milk,
eggs, and peanuts) and (b) limiting
the feeding of infants only to breast
milk with casein hydrolysate formula
(nutramigen) supplementation along
with a significant delay in the intro-

duction of solid foods (especially
those with high allergenic potentials
such as eggs and peanutsjcould lead
to a lower incidence of urticaria,
atopic dermatitis and gastrointestinal
allergy among the infants allocated
in the prophylactic diet group (5.1%)
as opposed 16.4 percent observed in
those whose diet was not controlled. 24
However, the incidence inhalant aller-
gies such as asthma, and allergic
rhinitis among the two groups was
similar for the entire 24 months of
the study. This is in contrast to the
previous observation by Hattevig
who demonstrated that the presence
of egg-specific IgE is associated with
frequent development of asthma
and allergic rhinitis in later life. 2’
From this evidence, it is apparent
that diet contro] alone would certainly
not be sufficient in preventing fur-
ther development of respiratory
atopic diseases, some of which could
potentially be life-long and debilitating
to the patients. To be ideal, control
measures for inhalant allergens
would have to be utilized as well.
It was recently demonstrated that
lower mite-specific IgE levels were
correlated with lower miite-allergen
exposure.8 The implementation of
a strict mite-allergen avoidance mea-
sure by Murray et al have led to a
decrease in asthmatic symptoms
among children who had already
been allergic to house dust mites; 26
however, the effects of these measures
on mite-specific IgE were not examined.
In constrast, avoidance of incri-
minated foods in a subset of patients
with atopic dermatitis has been found
to result in a clinical improvement
and also a reduction of total IgE.2?

Allergen immunotherapy or
allergen desensitization have been
utilized in the treatment of atopic
diseases since 1912.28 Current evi-
dence, from several double-blind
placebo-controlled studies, has de-
monstrated that, indeed, this mode of
therapy is effective in the reduction
of the allergic rhinitis and asthma
symptoms. 2%:30 The role of (allergen)
immunotherapy in the treatment of



IgE REGULATION AND CONTROL

food allergy is currently not as firm
as for asthma and allergic rhinitis.
The mechanisms of action of immuno-
therapy have not been completely
delineated, but are felt to be related
to a blunting in a seasonal rise of
specific IgE after exposure to natural
allergens such as to ragweed and
to grass antigen. 3! There is also a rise
in allergen specific IgG, especially
IgG4 during immunotherapy, the
significance of which remains to be
determined. 32 More recently, immu-
notherapy has been shown to produce
antigen-specific suppressor T cells
which are capable of suppressing
specific IgE production in vitro. 33
Despite its proven efficacy, few data
exist in regard to its final effect on
total IgE production. In contrast to
inhalant immunotherapy, venom
immunotherapy has been found to be
highly effective and is associated
with the production of specific IgG
and a significant decline in venom-
specific IgE. 34

Finally, the increasing know-
ledge on cytokines in the regulation
of immune response has enable us
to recognize that IgE secretion from
B cells is under significant T cell
control. The T cell signals involved
in controlling IgE synthesis can be
divided into two stage: the first is
the signal which drives B cells from
the uncommitted stage into the IgE-
committed stage which is perhaps
mediated through IL-4 and IL-5
(also known to be an eosinophil
differentiation factor). Gamma
interferon, on-the other hand, pro-
vides a negative signal for this (IgE)
isotype switching by B cells. 3 The
second signal is the interaction be-
tween IgE, the IgE binding factors
(existing in both potential and inhi-
biting forms) and the Fc receptor of
B cells; this interaction drives the
IgE-committed B cells to produce
and secrete IgE.3 Current research
is probing the in vitro modulation of
these aforementioned systems along
with a possible way to block the inter-
action between IgE and IgE receptor
in order to terminate the initiating

signal for hypersensitivity. With
these new in vitro technologies as
well as with continuing efforts in
clinical research such as in mite-
induced asthma, in food allergy and
in venom immuno-therapy, we may
witness the control of allergic diseases
becoming a reality in the near future.
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