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DISEASES OF FOOD HYPERSENSITIVITY
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IN 1912, Schloss reported that a child who had had
adverse reactions after eating certain foods had itching
and redness at the site of scarification of the skin
onto which drops of extracts from these foods had
been applied. 1 At about the same time, Talbot ob
served that children with asthma and eczema due to
"egg poisoning" also had skin reactions to an extract
of egg.2 Later, in 1921, Prausnitz and Kiistner3

demonstrated that the factor responsible for sensitivity
to fish was present in the serum of a fish-sensitive
subject. This observation was the basis of the P-K
test, now known to involve the passive transfer of anti
gen-spec~fic IgE. The fish-sensitive subject was Dr.

the 60,000 nuclear warheads shared between the su
perpowers are too many and that continual modern
ization of the existing nuclear arsenals destabilizes an
already tenuous balance. These trends are reflected in
the pressure to complete negotiations on the Strategic
Arms Reduction Treaty, in the effort to stop nuclear
testing, and in congressional opposition to the funding
of a new S1.:2 billion production facility for fissile fuels
in Idaho. i

To live responsibly with modern technology, one
must clearly describe and understand both the risks
and the benefits. The equation should include preven
tive measures as well as a realistic plan for responding
to nuclear accidents. This assessment process requires
an arena rendered as open and democratic as possible,
in the tradition of medical informed consent. Medical
training focuses on the development of the capacities
to evaluate risk, reduce error, and acknowledge either
or both wherever they exist.8 If we examine the lessons
of Chernobyl and our own experience of nuclear tech
nology and disaster management in this light, we can
learn from them.
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Chernobyl that is now finding application in the
United States, as we engage in a somber reassessment
of our own nuclear technology. Public scrutiny is
directed at all our nuclear-weapons facilities, some
of which consist of reactors built to produce fuels
(highly enriched uranium. plutonium, and tritium) for
nuclear weapons. These reactors are operated by the

'U.S. Department of Energy and, unlike commercial
nuclear-power plants in this country, are not subject
to monitoring by the 'Nuclear Regulatory Commis
sion. At the time of the accident at the Chernobvl
plant, experts acknowledged its similarities in co~
struction and vintage to the Hanford and Savannah
River plants for the production of nuclear-weapons
fuels in the United States. both of 'vhich later closed
for safetv reasons. "

A National Academy of Sciences report5 revealed
that more than 30 serious accidents, involving both
technical and human error, had occurred at the Sa
vannah River plant and been kept secret. This report
has stimulated a nationwide series of investigations
of facilities that produce nuclear weapons, reveal
ing many serious safety hazards and deliberate efforts,
over the course of 30 to 40 years, to hide or mini
mize these hazards. Disclosures of the release of
toxic chemicals and radioactive waste into the air
and water have raised questions about the potential
hazards they pose to surrounding communities. In
the words of Secretary of Energy Watkins, "Prob
lems related to safety, health and environment have
not only been backlogged to intolerable levels, but
in effect hidden from public view until recently."6
What is hidden from public view too easily becomes
hidden from anyone's view. Unless risks are faced
squarely, the safety mechanisms and contingency
plans developed to respond to such a disaster may be
inadequate.

Many organizations, including Physicians for Social
Responsibility, are now urging the government to re
quire full disclosure of data from studies of workers
and communities exposed to these hazards. In re
sponse to public and congressional pressure, the De
partment of Energy has recently announced that it
will begin the process of releasing records, dating back
to the 1940s, on 600,000 workers at nuclear-weapons
facilities around the country.

In evaluating the risks and benefits of nuclear tech
nology, it is essential to distinguish between commer
cial nuclear-power plants and facilities that produce
nuclear weapons. Public accountability is required of
commercial power reactors, and concern about the
detrimental environmental effects of fossil fuels has
led to a cautious reexamination of a potentially
"cleaner" power source. \\'ith Department of Energy
facilities, however, the risks remain hidden and un
known. More important is the question of whether
there is any possible benefit to the world of more nu
clear weapons. There is a' growing consensus at all
levels in the United States and the Soviet Union that
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Kiistner. These physicians were among the first to
relate specific clinical reactions to foods to abnormal
in vivo responses, now known to have an immunologic
basis.

Ad\'erse reactions to foods whose pathogenesis in
volves an immunologic response to the food compo
nents (primarily glycoproteins) are appropriately
called food-hypersensitivity reactions4

- a term gen
erally considered to be synonymous with "food aller
gy," although the latter term is often used to denote
any unusual response to food. Food intolerance is an
abnormal, nonimmunologic response to an ingested
food that may bt:, pharmacologic, toxic, or metabolic.
Pharmacologic reactions to foods are the result of nat
ural or added chemicals that produce an effect like
that of a drug. Metabolic reactions result from the
effect of the food on the metabolism of the recipient,
and food toxicity is caused by toxins contained in the
food or released by microorganisms contaminating the
food product.

The prevalence of food hypersensitivity in the gen
eral population is unknown. One prospective study of
480 children from birth to their third birthday re
vealed that approximately 8 percent had adverse reac
tions to particular foods, with I to 2 percent of all
children having an immunologic basis for their reac
tions.5 Children often lose such hypersensitivities with
time, particularly to milk, suggesting that the number
of adults with food sensitivity is less than 2 percent.
However, because food hypersensitivity may first ap-

, pear in adulthood,6 such assumptions may be in error.
Food hypersensitivity encompasses a number of

distinct clinicopathologic entities. These include
anaphylaxis and other immediate reactions, eosino
philic gastroenteritis, eczema, and food protein
induced gastroenteropathy in infants and children.
Gluten-sensitive enteropathy, attributed to immuno
logic responses to gluten, is technically a food allergy,
although it is usually considered in a separate category
because of its unique features.

The majority of immunologically mediated adverse
reactions to foods involve the IgE-mediated degranu
lation of mast cells. Such reactions occur within min
utes after the ingestion of a specific food to which a
person is hypersensitive. The target organs and char
acteristic reactions include the gastrointestinal ,tract
(nausea, vomiting, and diarrhea), the skin (hives and
angioedema), the respiratory tract (sneezing, rhinitis,
and asthma), and the circulatory system (hypotension
and ultimately systemic anaphylaxis). Systemic reac
tions, the most feared consequence of food hyper
sensitivity, may result in death. The foods most com
monly implicated include peanuts, fish, crustaceans,
tree nuts, eggs, and milk. Why one target organ is
involved more than another in ostensibly similar per
sons is not understood. The diagnosis of these dis
orders is based on the patient's history, supported by
positive skin tests of extracts of the food in question.

In some instances, when they are safe for the patients,
double-blind placebo-controlled challenges may aid in
diagnosis. Some people test positive to food extracts
but have no clinical manifestations of food allergy.
Thus. positive skin tests alone cannot be used to make
the diagnosis. The treatment of immediate reactions
to foods is avoidance of the foods. Persons with
immediate hypersensitivity reactions to foods should
be prepared to administer epinephrine to themselves
after inadvertent exposure to a food to which they are
sensitive.

Gastroenteropathy induced by food protein is a
transient disease of infants and children in which
there is a hypersensitivity reaction to a protein, caus
ing damage to the intestinal mucosa and subsequent
mucosal dysfunction. Cow's milk, soy protein, egg,
fish, and rice have been reported to induce this syn- 
drome. The disease is resolved with time and may be
due in part to the immaturity of the gastrointestinal:
barrier and the mucosal immune system. Some chil-:
dren with this disease have associated IgE-mediated
symptoms, including hives. In most instances, how
ever, the pathogenesis of the disease appears to in
volve delayed hypersensitivity and reactions mediated
by antigens and antibodies. The diagnosis is usually
made on the basis of the history and the observation
of clinical improvement after a change in the pa
tient's diet.

Both food-induced eczema and allergic eosinophilic
gastroenteritis involve the IgE-mast cell effector
system but appear to require additional mechanisms
specific to the target 'organs. In both diseases, the
repeated IgE-mediated degranulation of mast cells
due to the reaction of food-specific IgE with cer
tain foods may set up late-phase reactions7 that lead
to the pathologic features of the diseases. Such re
actions are characterized by the arriv~l of neutro
phils, eosinophils, and mononuclear cdls hours after
the local mast-cell degranulation. The situation in
eczema, for example, may be analogous to that in
IgE-mediated asthma, in which an immediate reac
tion occurs in some persons, with an immediate fall
in forced expiratory volume, whereas in others a late
fall in pulmonary function predominates that is associ
ated with mast cell-dependent cellular infiltration.
In both eczema and eosinophilic gastroenteritis, the
diagnosis is made on the basis of the history, skin
testing, and when this is safe, the exacerbation ob
served after a challenge with suspected foods. Patients
with eosinophilic gastroenteritis should have endos
copy with biopsy. Food-induced eczema is usually

.treated with antihistamines, appropriate topical skin
care, and the avoidance of specific foods. Persons
with allergic eosinophilic gastroenteritis are usual
ly treated with dietary manipulation and' oral s~e

roids. Patients with either eczema or eosinophilic
gastroenteritis must also be counseled to administer
epinephrine to themselves if necessary.
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In this issue of the Journal, Sampson, Broadbent,
and Bernhisel-Broadberit present evidence that pa
tients with food-induced eczema not only have IgE to

specific foods but also produce a histamine-releasing
factor spontaneously in their mononuclear cells.s

This appears to account for an earlier observation
by f\lay!l that some patients with food hypersensitivity
have basophils that release histamine spontaneously
in vitro. The authors elected to study patients, mostly
children, with eczema caused by foods. as documented
by positive skin tests with the suspected foods and
the reproduction of disease symptoms after a double-

. blind placebo-controlled challenge with the foods in
question. The patients with food-related eczema were
also shown to ha\'e a unique IgE (IgE+) in their
serum that accounted for the ability of their baso
phils to respotld to the histamine-releasing factor
produced by-theit: mononuclear cells. This unique IgE
was nOt present in tne serum of patients with eczema
who had no food allergy. Patients with food-induced
eczema:who wt=re following diets to avoid the foods to
which they:.wete sensitive did not produce histamine
releasing factor, but they produced it for a short time
after being challenged with specific foods.

Histamine-releasing factors were described by
Thueson et aI., who noted that they were released
from mononuclear cells stimulated with mitogens or
certain antigens. 1o A number of laboratories have
since reported the presence of these factors in diverse
clinical conditions, from rhinitis to arthritis. Their as
sociation with food-induced eczema is particularly in
teresting because the histamine-releasing factor is gen
erated in large quantities. This may explain why
eczema develops in some food-sensitive persons but
not in others. For instance, it may be that such factors
have a key role in provoking the continual degranula
tion of mast cells in skin, with subsequent pathologic
changes.

This study should be interpreted cautiously, how
ever. It does not present sufficient evidence to justify
the authors' suggestion that the spontaneous release
ofhistamine by basophils could be monitored to assess
compliance with avoidance diets. Furthermore, since
basophils from food-sensitive patients appear to re
lease histamine spontaneously only after their removal
from serum, natural inhibitors in serum and intersti
t~al fluid may prevent such factors from inducing the
release of histamine from in vivo mast cells and
basophils. Finally, the proposal of a unifying m~cha
nism would be beneficial, given the simultaneous re
quirement of three conditions - food-specific IgE,
patient-dependent IgE+, and the generation of hista
mine-releasing factor from mononuclear cells ~ for
the release of histamine in vitro from the basophils of
food-sensitive patients with eczema. Nevertheless, if it
is verified by other laboratories, the report of the pro
duction of histamine-releasing factor in patients with
food-induced eczema associated with IgE+ offers the

possibility of new and important insights into the
pathogenesis of eczema associated with food hyper
sensitivity.
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RACIAL DIFFERE!\CES IN DRUG RESPONSE

To the Editor: Dr. Zhou and colleagues have elegantly demonstrat
ed that Chinese subjects are more sensitive to the cardiovascular
effects of propranolol than white subjects (March 2 issue).1 How
ever, I am not persuaded that the values in their Table 2 reflect real
differences of such magnitude in the pharmacokinetics of proprano
lol in the two groups.

In computing the total systemic clearance (Cc) of propranolol
from the dose (D) and the area under the concentration-time curve
(AUC), Zhou et al. used the formula CT = FD/AUC, but assumed
that F (bioavailability) was equal to 1.0 in both groups. However,
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