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Figure 2-2 Enzyme-Linked Immunosorbent Assay (ELISA)

conditions, Therefore, it is not valuable to do both tests under these circum-
stances. The reverse, however, is not true. If the in vitro test is negative, the
epicutaneous skin test may be positive. The in viro test system is preferred
in the following situations: (1) systemic anaphylaxis, (2) extensive dermatitis
on the patient, (3) dermographism in the patient, and (4) antihistamine use
by the patient which can block the skin test reaction,
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‘OTHER IMMUNOLOGIC TESTS OF VALUE IN THE
DIAGNOSIS OF FOOD ALLERGY

Most of the conditions in which non-IgE food-related immune reactions
thave been considered seem to fall into the general category of delayed (in
timing) reactions.'*!* If immune mechanisms are involved, they are usually
‘classified as Gell and Coombs type III—immune complex reactions—or type
IV cell-mediated reactions (see Chapter 1, Table 1-3 and text). The only
cognized proven IgE type 11l immune food reaction is cow’s milk-induced
‘syndrome with pulmonary disease (Heiner’s syndrome). In this condition,
rum cow’s milk precipitants are associated with the signs and symptoms of
edisease. The milk-precipitant test, which measures high levels of IgG-milk
ntibody, is performed by a gel diffusion technique in which the cow’s milk
antigen allergens are placed in one well of Ochterlony agar gel plate and the
Patient’s serum in another well. After an overnight incubation at room
temperature, precipitant bands are seen in the gel between the wells as the
‘milk allergen and milk antibody diffuse from each of the plate wells.

~ Tests of cell-mediated immunity (Gell and Coombs type IV) reactions
‘have been used in an attempt to identify an immune reaction in patients with
Jate-onset reactions due to food (delayed clinical reactions).” These tests,
which include lymphocyte transformation and the measurement of lym-
phokines, are usually research tools.? '

NPROVEN AND UNAPPROVED “ALLERGY” TESTS USED IN
THE DIAGNOSIS OF SUSPECTED FOOD ALLERGY

Historically, the term{“allergy” tefers to an altered response. In this sense

then almost any reactiolr THght be identified as an allergy, even if those
reactions bear little or noresemblance to animmune response or atype I IgB-
mediated allergic reaction'* (see Chapter 1, Table 1-1 and text). Because
eating foods is a daily event, it should not seem unusual that common medical
coiplaints patients might have could be attributed to food and diet, not just
those complaints having a recognized etiology. Some of these complaints

share common characteristics.

1. They involve a large portion of the population.
2. They are symptoms, not diseases.

3. They have many trigger factors.

4. They have no one proven pathogenesis.

5. Rarely is there one single standardized test to objectively and conven-
iently prove (or disprove) the existence of the condition.
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Symptoms or conditions such as headache, myalgia, hyperactivity, fatigue,
behavioral abnormalities, learning disorders, mental fuzziness, depression,
restlessness, confusion, colic, and enuresis fall into this category.

Occasionally, these complaints are attributed to food allergy inits broadest
historical sense, an altered response. In an attempt to prove an altered
response or allergy to either a diet or specific food, several tests have evolved
through the years and have been promoted as vaiuable by a few physicians
who believe food and diet can cause these conditions or complaints, many
times through a dysfunction of the immune system 52 Unfortunately, the
tests are called allergy tests but fortunately no immune abnormality is likely
to be proven by these tests.

T

IPof these so-called allergy tests can be classified as unproven and
. unapproved.” None of them has satisfied a proper evaluation trial to be

acceptable as safe and efficacious. The tests that have been falsely promated
aghelptul in the diagnosis of Tood allergy include the following:

1. The Leukocytoxic Food Test: The leukopenic index was introduced in
1934. In this clinical test, the total white cell count (WBC) was believed
to fall following oral challenge with a specific food in the patient, Black
introduced the leukocytoxic in vitro test in 1956, and it was refined by
Bryan and Bryan in 1960 (and now frequently bears their names). The
technique is based on the theory that the addition of a specific food

- allergento a microscopic slide on which there isadrop of fresh WBCand
fresh plasma from the patient will result in the alteration or destruction
of the WBCs. Results of many controlled studies have failed to show that
this type of testing is efficacious.%”#2 [n 1985, the US Food and Drug
Administration (FDA) ruled this test as unproven and further ruled
against marketing cytoxic testing kits.®

- Intracutaneous and Subcutaneous Food Provocation and Neutralization
Testing: This type of clinical testing was first introduced by Lee in 1961
andrefined by Rinkelin 1964.Inone variety of the technique, successive
five-fold dilutions of food extract are injected intradermally in minute
doses (usually 0.01 cc) to an endpoint (the dose which produces a wheal
2 mm in diameter or produces subjective symptoms). When using the
subcutaneous technique, serial doses of 0.05 cc are injected subcutane-
ously. In the case of both techniques, attempts are made first to neutral-
ize the provoked subjective symptom by further injections (intracutane-
ously or subcutaneously) of weaker dilutions of the same food allergen.
If this is unsuccessful, then stronger dilutions are injected in order to
attempt to neutralize the reaction. If the neutralizing weaker dose
worsens the symptoms, still weaker doses are used.®

Currently there is no immunologic rationale for this procedure, Most
controlled trials (all involving food allergens) have failed to show any
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correlation between clinical symptoms and allergen injections.” In spite
of these facts, this type of testing is still practiced today.
. Sublingual Provocation and Neutralization: In 1941 Hansel described a
method for coseasonal treatment of hay fever, involving drops of
ragweed extract under the tongue. In 1964, Dickey and Pfeiffer ex-
panded on this concept to the diagnosis and treatment of food allergy.
According to the technique usually used, diluted food extracts are
administered by dropper (eg, three drops of 1:10 weight by volume)
sublingually. If the symptoms appear within 20 minutes, a diagnosis of
food allergy is established. Once this has occurred, 2 more dilute
solution of food extractis applied under the tonguein order toneutralize
these subjective symptoms. If this is successful, this latter dose can be
used routinely by the patients who cannot (or do not wish to) avoid the
offensive food. The proponents of the use of this test theoarized that the
sublingual administration of the allergen allows for unaltered and direct
absorption. Supposedly, this type of absorption leads to a desensitiza-
tion process for that specific food allergen.

Inspite of these theories, the immunologic basis for this technique has
never been proven. No studies involving food allergen have proven its
efficacy in controlled trials.»! One study, however, involving allergic
rhinitis patients, has shown that house dust mite extracts administered
- sublingually at the neutralizing dose over a2-week period relieved nasal
symptoms.*> At this stage, this diagnostic (and treatment) technique
should be considered experimental and not be routinely administered as

a clinical test (or treatment).

. Food-Specific IgG Antibodies and Immune Complex In Vitro Assays:In
an effort to explain immune changes in patients with apparent delayed
(in timing) onset food reactions, investigators have turned to assays
involving the measurement of IgG antibodies and [gG-immune com-
Plexes to specific foods.?® These tests have become more popular in
recent years, as support for the leukocytoxic food test has waned. In
spite of this popularity, there is little or no justification for the use of such
tests in the diagnosis of suspected food allergy.” IgG antibodies to food
(eg, bovine gammaglobulin) can be detected in 70% of normal individu-
als. IgG-immune complexes can be routinely found in normal individu-
als, and many studies have shown no differences in the type or amount
of food-immune complexes generated between healthy and sick pa-
tients, even with delayed clinical reactions.

. Tests of Immune Functions To Support a Clinical Ecology Diagnosis: In
1950, Randolph and Rollins first reported on patients allergic to foods
- (beetsugar—sucrose) and food chemical additives (monosodium gluta-
mate of beet origin) that resulted in multiple symptoms, atypical of the
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usual allergic reaction. Later Randolph developed a new concept:
clinical ecology, in which patients who suffered from multiple typical
complaints reacted to things in their environment such as foods, food
chemical additives, and chemicals in the atmosphere.® The claims of
factors in the environment that can affect the patients adversely has
recently been extended to a common fungus (Candida albicans) hy-
persensitivity by Crook, as popularized in his book “The Yeast Connec-
tion.”* Some of these patients have become psychologically incapaci-
tated because of the belief they weré allergic to everything—the so-
Called 20th century syndrome > One of the major explanations for this
reaction is that patients with this condition develop an abnormal im-
mune response, so-called immune dysfunction.

United States, Canada, Great Britain, and the Scandinavian countries, esti-
mates of CMA vary but are thought to fall in the range of 0.3-7.5%, with the
incidence decreasing with increasing age.*** Not surprisingly, the incidence
for CMA is much higher in allergic children, approaching, for example, 30-
59% in children with atopic dermatitis referred to tertiary health care
nters.**" Allergy tohen’s eggs is estimated to occur in approximately 0.5%
‘of the general pediatric population, increasing to approximately 5% in atopic
children.*®

In animpressive effort to examine the incidence of adverse food reactions
in-a normal pediatric population, 480 previously unselected, consecutively
born infants were followed prospectively from birth to 3 years of age.® Of the
3/480 (28% ) children suspected by either parents or physicians of experi-
cing adverse food reactions, only 8% could be confirmed by elimination
d oral provocative food challenge, pointing to the relatively high frequency
with which foods are thought to result in symptoms in this age group. More
conservative estimates place the incidence of adverse food reactions between
6% in infants and between 1-2% in children.®

. While experts disagree concerning the exact incidence of food allergy, few
contest the difficulty involved in diagnosing and managing this malady. Until
accurate laboratory tests possessing reliable clinical correlations are devel-
oped, clinicians must continue to rely on repeated trials of elimination and
challenge, with the obvious exception of systemic anaphylaxis, to substantiate
the removal of individual foods from the diet.

Despite the lack of standardization of commercially available food ex-
tracts, skin testing remains the most accessible diagnostic tool for evaluating
the presence of food-specific IgE. The popularity and utility behind the use

of skin testing as an aid in identifying potentially sensitizing foods rest largel
1 *egative =

Practitioners who believe in clinical ecology theories routinely use the
unapproved and unproven diagnostic test techniques such as the leukocy-
toxic testing, provocation and neutralization procedures, and IgG-immune
complex assays. They also use a number of routine immune function tests,
such as lymphocyte counts, assays of T and B cells, measures of T suppressor
cells, immunoglobulin determination, and autoimmune tests.

An extensive analysis of 50 consecutive patients with a clinical ecology
diagnosis supposedly caused by environmental chemicals and/or foods, who
had been worked up by practitioners of the clinical ecology beliefs, demon-
strated that ng evidence of abnormal immune response could be found in any
of the patients. All immtne tests fell within the range of normal patients.
‘The clinical ecology concepts, advanced first by Randolph in the 19505 and
1960s, are still promoted by some physicians 30 and 40 years later, in spite of
the fact that the theories have never been adequately validated. #3135

e sirength of its negative predictive indices.*?%! Nonetheless,
in. test results d

0 not rule out the presence of an IgE-mediated Tood
sponse.* Cikewisegpositivexkin test resuligdo riot confirmyhe presence of
a clinically relevant alleTgiC response to the food in question, 2 but provide a
lmmmmmm as compared to
ick-puncture skin testing, does not improve on the sensitivity of the test
procedure, results in a higher frequency of false-positives, and risks the
occurrence of SYSTEMIC anaphylaxis in exquisitely sensitive individuals.

dioallergosorbent tests (RAST) using a patient’s serum also do not add to
the predictive accuracy of the test, contribute substantially to the cost, and are
best reserved for the occasional patient with pronounced dermatographism,
extensive eczematous or urticarial skin lesions, or a history of suspected or
confirmed anaphylaxis to foods.®

The diagnostic process in food allergy, regardless of the age of the patient,
always begins with a careful medical history and physical examination airrlxed

Part II: The Dietitian’s Perspective

Victoria Olejer

INTRODUCTION

Due to the enormity of the task, little is known of the overall incidence of
adverse food reactions in the general population. Food intolerance is be-
lieved to far outnumber true allergic reactions, but the affirmation of this
belief awaits confirmation. Instead, attention has focused on the prevalence
of food allergy in the general pediatric population with particular emphasis
placed on the incidence of cow’s milk allergy (CMA), Based on studies in the
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Waring et al® sugpest there may be two types of mechanisms by which
individuals experience adverse reactions to shrimp. One mechanism would
be IgE mediated, and the other would be reaction through another immune
or nonimmune mechanism, '

A major fish allergen that has been extensively studied and described is

. allergen M from codfish. Allergen M is a parvalbumin type of protein of the
sarcoplasm.'# Protamine sulfate may also serve as a fish allergen in some
instances. Other allergens are believed to be present in fish, but to date have

not been identified or described.! Fish allergens are considered to b

may cause an allergic reaction through ingestion, inhalation, or
contact.>* Aas® even reported that some individuals will react to steam
produced during the cooking of fish. Contact d:imatiﬁs hasbeenreportedvia

X

water in which codfish had been washed. from a household where fish
has been cooked also may serve as another rgen exposure source. Allergy
to one type of fish Or may not be associated wit .52
Clinical mamfestatxqqs of fis aliergy may include asthma, urficaria, nasal
problems, nausea, vomiting, pruritus, angioedema, diarrhea, an
Clinical manifestations may appear very quickly after ingestion. Testing is
recommended to correctly identify the - species of fish to be avoided.® Once
this is accomplished, dietary counseling can be initiafed.

e T—

Several fruits and vegetables have been cited as foods causing allergic
reaction. Allergen types in most fruits and vegetables have to be identified
but glycoproteins with allergenic potential have been extracted from the
tomato.” Fruit and vegetable allergies seem to be associated with hay fever
and allergies to certain pollens. Ortolani et al* describe associations between

allergy to cherry, apple, carrot, or pear obirchand allergyto watermelon and

tomato’gass. Associations were also Tound between birch and fennel and

= R e e
walnut allergiés and mugwort and allergies to watermelon, celery, and apple.

rtolani et al* also describe a constellation of clinical symptoms known as

wa oral ailgergy syndromey which may be seen in conjunction with fruit and

vegetable aliergy, particularly ¢elery)allergy. The initial symptom of oral
allergy syndrome consists of and irritation of nd i

occurring a few minutes following consumption. This initial stage may be

followed by othér symptoms such as uirficaria, angioedema of the pharynx,
\ gt -t :
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rhinogonjunctivitis, asthma, or anaphylactic shock, Pauli et al*® also describe
symptoms of urticaria, rhinitis, asthma, pruritus, conjunctivitis, and anaphy-
laxis witlergy. Of the 20 patients studied by this group, 16 of the
celery-allergic subjects were(also sensiiive to pollen. Vallier et al® recently
published evidence that the = gJcomponents among celery,
mugwort, and birch pollen may be carbohydrates.

¢ontain many potenti ens. The allergens with primary
allergenicity ar¢'contained in the ggg white /At least one report has cited 13
potentially allergenic components i 6gg whife.” The principal allergens in
the egg white are ovalbumin, ovotransferrin (conalbumin), and ovomu-
coid.¥ E proteins may also be allergenic. Specifically cited in this
regard have béen the yolk proteins apovitellenin I and VI.® Research to date
alsosuggests allergic atTiviifimay exist between somglegg proteins in
‘the white and yolk.®)™
IgE antibodies to egg white have been detected in cord blood, and egg

allergy is considered to be Ielatively common during infancy. The incidence
of egg allergy w&;ﬁg& e >
Egg allergy ‘may result not only from exposure through ingestion, but

inhalation as well”* Edwards et al” concluded that inhalation did not
‘éi_gTuTﬁ’ca_mly impact on skin-test reactivity to eggs in adults, but Kemp et al™
reported cases of anaphylaxis in children exposed by the inhalation route to
pavlova mix that was being prepared by parents (1 case) and a nurse (1 case).
‘Hoffman and Guenther™ describe the case of an adult patient who rajsed
‘hirdsasaprofession and subsequently developed allergy toingested egg yolk.

Allergy t olk subsequent to acquisifion of a parrot has also been
described ™

vomiting, hives, angioedema, diarrhea, and anaphylaxis.”%’* Egg allergens
miy cause adverse reaction through both§nigstinal atErdw and contact
dermatitis.” Iyngkaran et al™® present a case study of an infant in whom egg
allergy appeared to elicit intestinal abnormalities. These abnormalities in-
<luded villous atrophy, impaired xylose absorption, andéarkcd decreasesin

lactase, maltase, and sucrase activities. )Rossi et al” shggest that in some
-instanceé_ég"gas:llergy may be linked tg@'mmtﬂ_y’sfﬁ‘;:gct—i@speciﬁcally
hyperimmunoglobulinemia E in conjunctioh with defects In polymorphonu-

cleocyte and T-lymphocyte function. Ford and Taylor™ suggest that egg
allergy may be more long-lived inpatients who exhibit a variety of clinical

Symptoms of egg allergy may include pruritus, atopic dermatiﬁ@

SymproOmis.

/
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been reported: kiwi fruit, papaya, mango, pomegranate, sea urchin, turtle,

and slmka'_v%m Fallier® also reports that allergic reactions tch

aschamomile fand linden have been observed. -

Bee Pollen

Patients may develop allergies to products sold asnutritional supplements,
Bee pollenis a classic example. The FDA Consumer® cites a case of a person

with seasonal allergy who developed anaphylactic shock subsequent to bee
pollen consumption. '

Parenteral Nutrition

-

Allergic reactions to ingredients in parenteral nutrition solutions seem to
be rare, but dietitians need to be aware such reactions can occur and have
been reported. There was a 1987 report of a child receiving peripheral
parenteral nutrition who developed anaphylaxis that appeared to be the
result of an allergy to components of an amino acid solution and a multivi-
tamin-infusion product.” In 1990, a. case report linked another pediatric
vitamin product in a parenteral solution to the development of hives.® Other
components of parenteral nutrition that have been cited as being potentially
allergenic include iron, dextran and lipid emulsions.**

PRINCIPLES OF DIETARY MANAGEMENT

Dietary management of food allergy involves avoidance of the offending
allergen or allergens.” Dietitians can help patients with the processes of label
reading, recipe modification, and special product purchase, It is also the
dietitian’s responsibility to ensure the diet is nutritionally adequate and
provide advice on supplementation when appropriate. Dietitians need to
perform nutritional assessments at appropriate intervals. Patient needs may
vary in time related to allergy persistence and other concomitant medical
problems. As always, dietitians also need to provide encouragement and
support, especially to those who are attempting major dietary changes.
Specific guidelines for counseling with regard 1o selected allergies are given
in Appendixes A through E. Recipe sources for allergy diets are found in
Appendix F. o '

Elemental diets may be necessary in some instances as a therapeutic
modality, but are more commonly used in diagnosis.”2 Elemental diets due to
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flavor, social, and economic considerations are rarely accepted on a long-
term basis. Every effort should be made to reserve these products for short-
term therapeutic use only .

Nutritional problems have been documented in relationship to dietary
manipulations used to treat food allergies. Lloyd-Still,” in 1979, reported on
the inappropriate prescription of elimination diets for children that resulted
inlow calorie intakes and failure to thrive. He also speculated that the use of
wheat elimination to treat chronic diarrhea may in some instances lead toa
failure to correctly diagnose gluten intolerance (celiac sprue). Sinatra and
Merritt* describe the development of kwashiorkor in four patients who were
placed on a nondairy creamer low in protein. This product had been recom-
‘mended for treatment of suspected milk allergy. David et al*s compared diets )
f children with multiple allergy restrictions to controls and found calcium
intake to be a problem for those children following the restricted diet. These
researchers urge dietetic involvement in continued assessment and treat-
ment.

Reintroduction of foods to the diet may be associated with problems.
Anaphylaxis with reintroduction of corn, chicken, soy, and cow’s milk has
been reported.* Reintroduction of foods should be accomplished only under
physician directive.

SUMMARY

Major and some minor food allergens have been described. Althoughsome
‘knowledge exists regarding specific allergen components in food, much work
needs to be done in this area of identification. Avoidance of allergens while
maintaining appropriate nutritional intake is the goal of dietary therapy.
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sumption may be linked to inma%i_r‘lﬁicl@hat is a norepineph-
fine precursor.” (It should be note » however, that some researchers link
phenylalanine to decreased rather than potentially increased catecholimine

synthesis. These individuals say phenylalanine in aspartame does not have.
the same effects on brain as phenylalanine consumed in a protein source and’
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g,jo

Another concern with regard to adverse reaction to aspartame relates to
.increases in{seizure susceptibility for certain individuals. Maher® states that
the phenylalanine component of aspartame may lower thresholds for sei

occurrence. He bases this statement on what he cites as phenylalanine’s

ability to inhibit catecholamine synthesis and a demonstration of lowering of

izure thresholds in mice. 2

2in 1985, reported cases of three individuals experiencm@
; cHat times of varying levels of aspartame consumption. Ofie

individual was cited as consuming four quarts of diet soda containing aspar-

me and also about four quarts of aspartame-sweetened lemonade daily.

ne individual reportedly drank four to five glasses of aspartame-sweetened

monade, and the third individual was cited as consurning at least 900 ml of

Schiffman et al,#in 1987, published the results of a double-blind crossove
trial in 40 subjects who had attributed headaches to aspartame. Aspartam
challenges in this gtudy were given at the level of 30 mg/kg of body weight ove

a 4-hour period.(The headache incidence after aspartame was not signifi
cantly different from placebo and was in actual numbers less, 35% incidence™ . )

after aspartame compared to 45% incidence after piacebo.) This study also” uced teg containing asp:lirtfame asa swee%avml::. W;?’";‘;g 6s ;‘;’:(t)erlﬁfl’?::gzz’
failed to support a potential norepinephrine-headache link. espite preced: ut does not prove, a role for aspartame. Walton,”in ! p

Ing treatment (aspartame or placebo), subjects who developed headache ._ dividual case report of grafid mal scizur&ywhich he postulated could be

exhibited lowered plasma concentrations of both epinephrine and norep-- ssociated with consumptiof of aspartame-sweetened ice teah(at?o:ist 1 gal/
inephrine preceding headaches. Steinmetzer and Kunkel?’ ioned " ?f)- e Epilepsy Institute fhowever , h?:nsf'ithagjilteh;sgg‘smon thatitdoes not
the Schiffman study findings for a variety of reasons. Most im ortantly was Oelieve aspdriame is unsaie for persons wi S

the evaluation umg used; s EINMeTZer -gl uggest eactionsy mav’” -Aspartame may also affect m A 198§ letter™ reporting on the effects
occur up to ours after 1ntake',Pand the Schiffman study altowed only 4 ‘appetite control in95 subjects stated that in some subjects aspartame may

hours between challenges. They also-question the value of a single challenge’
and the composition of the-diet during trials (eg, was intake of othe
potentially vasoactive substances controlied?).

In 1988, Koehler and Glaros® published the results of a community-bases
double-blind crossover trial comparing headache incidence after consump.
tion 0f 300 mg of aspartame and placebo. (Dosage wasnotgivenona kilograny
of body weight basis.) In this study, five subjects experienced no increase i
headache following aspartame ingestion and six did. These researchers
postulate individual threshold differences may be involved.

Other clinical reports®- support the view that aspartame may trigge
headache in susceptible individuals. Ferguson,® in 1985, described an eatin
disorder in which aspartame consumption (10 packets of sweetener per day)
spitting up of carbohydrate, and concomitant tranylcypromine use were
associated with headache. The patient’s headaches ceased when saccharin, a
opposed to aspartame, was used as the artificial sweetener. Johns,* in 1986
described a patient in whom migraines were associated with aspartame
consumption of approximately 1,000 to 1,500 mg/day. [The patient reported -
consuming onsome days6to8cans (12 oz each) of dietsoda and 15 aspartame
tablets.] Challenge with a 500-mg aspartame solution in a clinical setting also -
provoked headaches in this patient. Finally, Lipton et aP* report aspartame
as a dietary factor potentially involved in headaches of 8.2% of 171 patients
evaluated at the Montefiore Headache Unit, '

imulate appetite. Ryan-Harshman et al,* however, failed to demonstrate
such effects in two subsequent studies with male volunteers. Because aspar-
fame isused as a partof diets aimed at weight control, further research in this
ea should prove interesting. '
Allergy-like symptoms eportedly associated with aspartame consumption
e-probably of most interest to dietitians and other health professionals
ading this volume. Bradstock et al2 (in their 1986 Centers for Disease
trol-based analysis) reported receipt of 23 such complaints from consum-
rs(with rash being the most common symptom). In 1985, there was a report
a confirmed case (by challenge) of a patient with granulomatous pannicu-
tis manifested by leg nodules associated with aspartame ingestion.?” (This
itient was consuming 36 to 44 oz/day of aspartame-sweetened soft drink.)
{’llczycki,“ in 1986, reported a case of urticaria confirmed by double-blind
chalienge tobe induced by aspartame, Symptoms in this patient occurred 1 to
Zhours after ingestion of relatively small quantities of aspartame-containing
substances (for example, diet soda), Kulczycki® postulates that formation of
mide bonds between endogenous proteins and aspartame or the aspartame
ecomposition product, diketopiperazine, might be responsible for the alles-
gic reaction. Studies to date do not indicate that aspartame degranulates
ther mast cells or basophils.®
‘The clinicianconcerned with adverse reaction to aspartame may be dealing
th individuals sensitive to smaller amounts than defined standards for
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Table 7-3  Guidelines for Distary Mold Avoidance

. Eat canned foods immediatel i .

. Eat jre

- Do ot eat leftover foods '
Dz%ﬂmﬁﬁe'a?sor fish that have been stored for over 24 hours

. Ex%_,the following foods: :
—Beer

—Breads, soured or made with large quantities of yeast
-—Buttermilk

—-—Cider .
~—Cheeses (all types)

— Dried fruit

—Mushrooms

—Sauerkraut

—Sour ¢cream

—Soured milk : N
—Vinegar and foods that contain vinegar

— Wine and other aicohalic beverages

O AW

Histamine

Histamine o in some f naturally'®-'* and may be present in wines,
particularly red wines.'1% Examples of foods with a high histamine content

include Parmesan, b!}_]_q, ngyfort,‘and Monterez Jack cheeses; spinach;

eggplant; tomatoes; and chicken livers, Examples of wines which may have
ﬁf‘ ghlevels of histamine are Chianti and burgundy.'*Most individuals do not

have adverse reactions to dietary componentsthat contain histamine because
the histamine is metabolized through methylation by n-methyltransferase or
oxidized by histaminase.'¥ The drug isoniazid, however, is a strong histami-
nase inhibitor, and Uragoda!® reports histamine poisoning in two tuberculo-
Sis patients associated with food consumption. The patients had consumed
tuna fish that contained histamine. Symptoms included h : ¢ and red

dening of the eyes, face, and palms. Enzyme insufficiency (histaminase) ﬁl_z;y
therfore relate to symptonis. Other problems that may predispose to prob-
lems withfgested histamingbr other biogenic amines may includ

intestinal permeabilityand portacavalshunt."® Malone and Metcalfe
reporiedThat clinic
als when 32 to

normal’

have
signs of histamine toxicity may occur in some individu
of histamine are consumed. Certain foods are’ als:
known ag histamine releasersThese include alcohol, chocolate, egg whi

fish and s S, pincappie, strawberries, and tomatoes.'® Intake o
amounts of starchshas also been related to histamine production by gut"
. e

bacteria. ®>1%

combroid fish)pgisoning is a
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S
cg;s_m%‘stidine to histamine and is characterized as histamine

ing. Fishes involved com

sardines, bluefish, and m

ine to
aré

type of foodborne illness that involves

poison-

monly include mackerel, bonito, and tupa but

_ ahimahi have been implicated as well1® The histid-
histamine conversion occurs when the fish arg not properly cooled®nd
m Symptoms of scombfoid poisoning include

headache, flushing, and throbbing pain in the neck. Symptoms generally

. postulated a link between high hista
- Tant syndrome symptoms. (See pr
- glutamate.)

- Certain factors may favor nonspecific histamine release. These inc
+ lecting (discussed later in this chapter), (2) bacterial endotoxins,
enzyme and
- facial
- These symptoms have been linked to
~and histamine liberation 1470 M i

“noted

allergic s

ineral deficienciesy™ Japanese individuals
flushing, Tachycarqra, and muscle weakness after,

ay €

ptoms, but fail to be diagnosed as truly allergic, have al
by some to have decreased levels of cellul@in_%%ﬁ
—————

c/and Phenylethylamine

Tyramine is a vasoactive biogenic amine found in foods such as
‘(cheddar, Gruyere, Brie, Camembert, Roquefort), wine (especially red
wines), herring, and baker’s yeast.'® Tyramine has béen implicated in the
.etiology of migraines and urticarja 1 Patients taking monoamine
inhibitors are advised

hypertension, flushing, and death.!®

Octopamine and Phenylephrine

opamine and phenylephrine are vasoacti
' They may be associated with adverse reactions particularl
62

cohol ingestion,

. appear within minutes or Up to 3 hours after ingestion. 16216818 Chin14 hag
mine consumption and Chinese restay-
evious discussion under monosodium

Tude (1)
and (3)
erience

ease and sensitivity}'™ Humans who exhibit

S0 been

cheeses

oxidase

to avoid foods or beverages that are high in tyramine
as intake by such patients is associated with adverse reactions
‘headache

T Phenylethylamine Js a vaso

such as

active amine found in chocolate and some
fermented cheesgs. '@ Phenylethylamine ingestion has been implicated in
dietary-related migraine.!”

resent incitris
y -
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potential for multiple daily intake.’™ Thig fact, coupled with the different

forms of salicylate in aspirin and food, leaves it unclear if food salicylates are
involved in adverse reactions. =

tested the effect of a gluten-free diet in five patients with diagnosis of
schizophrenia. (The theory being tested by the Osborne group was that
gluten absenge might enhance absorption of the neuroleptic drug bu-
taperazine.)(The Osborne group could not demonstrate the efficacy of
eliminating gtuten in schizophrensiig o

- More research on this topic is-fieeded related to Dohan’s hypothesis.
Future studies need tobe double-blind and use.objective criteria for improve-

Exorphins (Opioid Peptides)

Opioid peptideSyare food peptides that have actions_similar to mor- ment. Leggth of diet may be an important factor. Dohan and Grasberger'®
p %18 The miajor sources of exorphins are wheat (glitenin and gliadin),

have suggested a gluten-free, cereal-free, and milk-free diet may nieed to be
followed fox6 10 12 monthsbefore improvement can be noted. Potkin et al'™
have suggested il patients are going to do so, they will in one month. It may
be, also, that only a suonEulation of schimEhrenics experiences adverse
reactions to the opiate peptides. Singh™ has put forth the hypothesis that
paranoid schizophrenics and those with schizoaffective disorders are more
likely to benefit from dietary restrictions involving the opioid peptides.

Opioid peptides (exorphins) may elicit allergy-like adverse reactions. This
is postulated because some opioids stimulate degranulatigg of mastocytes
and produce cutaneous wheal and flare.'® Paroli'® has suggested that the B-
_ casomorphins particularly may induce an adverse reaction of this type.

y

milk (for example, cow’s milk and human milk), and meat, Table 74
summarizes major exorphin types identified to date.

The most discussed, potentially adverse reaction (o exorphing involves
schizophrenia. In 1966, Dohan'® proposed th'asubh as with
what he termed asa“gathogenicity factor” couldinteract with a genotype Jor
schizophrenia to produce Clinical mental disease. Zioudray ef al®

reported finding %ded indicated
this finding provided potential biochemical evidence for Dohan’s hypothesis.

Studies subsequent to Dohan’s hypothesis have not provided definitive
support for Dohan’s views."® Dohan and associates!®1% did publish two
dietary trial studies supporting their view, and Singh and Kay™ also pub-
lished data in 1976 that supported Dohan. The Singh and Kay™ study,
however, has been questioned. Levy and Weinreb!® state that the Singh and
Kay data show decreasing, rather than increasing, mental pathology with
gluten challenge, and Smith'** has criticized the statistical methodology of the
Singh and Kay study. Studies that have found no support for Dohan’s
hypothgsjs are those of Potkin et al'* and Osborne et al.'™ Potkin et al'™ " ;
tested\eight chronic schizophreiis patienision a milk-, cereal grain-, and
gluten-free diet with gluten and placebo challenges. These researchers could
findnodeterioration of clinical mental status with gluten challenge. They also
could detect no intestinal inflammatory responses. The Osborne™ study

Gliadin and Other Prolamins

Prolamins are alcohol-soluble fractions of gluten. Some prolamins have
- been associated with adverse reactions (s pecifically celiac sprue and derna-
. titis herpetiformis). Prolamins inhat have been associated with
* adverse reactions include gliadin (\Y_IEEQ, secalin (rye), and hordein (bar-
- ley).w

" Gliadin is one of the most extensively studied prolamins, and it is currently
_ believed that four gliadin fractions have the potential to be toxic to intestinal
mucosa.!¥1% Secalin (rye) and hordein (barley) are closely related to wheat

gliadin. The prolamins in oats (avenin) and corn (zein) do not appear to be
closely related, and thus seem to have less potential for adverse reaction.’

More details on food products and potential problems are discussed in the

Table 7-4  Major Exorphin Types

. . , * latter part of this section dealing with current dietary guidance principles.
Milk a-casein exorphin : s L. . X . .
B-casomorphin Celiac sprue (or celiac disease) is a prolamjn-associated adverse reaction
characterized by afrophy of the gut vil]i.1 appear to be
Beef Cytachrophin . associated with celiac disease. A high level (T0% ) TONCOIance has been
Hemorphin - found in monozygotic twins, and association of certain genetic markers with
' ) - celiac disease has also been demonstrated, 2 Theories related to timing of
Wheat Gluten exorphin

. Wheat introduction in population groups are discussed in Chapter 10. Envi-
. ronmental factors have also been studied in regard to celiac sprue expression.
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achieve best resultsdepends o prolamin conteyf foods and beveragesand |
individual differences in levels oI'tolerance,

It is generally recognized that wheat flours (whole wheat, white, and
graham) and products containin wmmreads, cakes, and cookies)
MM'MWWrCh endosperm portion of the
wheat grain where gliadin is present. 17 Wheat bran theoretically should not
contain gliadin, but because it maybe contaminated with gliadin, many times

Adverse reaction to lactose i$ primarily related to absence or loss of
intesg%l lactase activity. Lactase enzyme in the intestinal brush bor, er
breaksdown Iactose intoits monosaccharide components in order for absorp-
tion to occur, € When lactase is absent or deficient, lactose cannot be fully
digested or absorbed. Undigested factose reaching the colon is acted on by

colonic bacteria to form short-chain fatty acids, hydrogen gas, and lactic acid.
It is believed that if the capacity of colonic bacteria to achieve the above

itis placed on the list of foods that celiac disease and dermatitis herpetiformis breakdown is exceeded, diarrhea, and pain and abdominal bloating may

patients are advised to avoid.'"” Rye and b as meptioned previously,. become manifest due to the presence of a carbohydrate (lactose) osmotic

tain prolamins that are similar to gliadin,éTritical_ejis “TTOsS between 0ad. 321228 Individual reaction to the point of clinical manifestation of

( wgeat and rye and is recommended to be excluded THe evi eig ~Symptoms is variable and depends on many factors such as degree of Iactase
prolamin-hordein in barley to celiac discase is not clear; ‘

,duetothe : deficiency, lactose dosage, and concomitant foods or ingredients con-
antigenic similarities between hordein and gliadin, most authorities do '

recommend elimination{Mait ade fromsprouted E;!gx) istobe excluded Because lactose is found in milk or dairy products, adverse reaction to

" Malt extract, a different product, does not need to be excluded ! o ‘lactose may be confused with cow’s milk allergy. Table 7-5 contrasts causes,

hich contain the prolamin avenin Temain controversial in terms of 74 clinical manifestation, and treatment of these two problems, 28 Cow’s milk
vallergy is discussed extensively in Chapter 2, 3, and 6,

them. Prolamins of; millety
reaction and can b
herpetiformis. 17 .

A low-gluten diet {(as opposed toa gluten-free diet) has been suggested by

1o cause adverse
ith celiac sprue or dermatitig abla 7-5  Comparison of Milk Allergy and Primary Lactose Intolerance

Lactoge
Some as a viable alternative for celiac discase treatment. In 1985, Kumar et Mitk Aliergy Intoferance
al*? assessed 85 p :
Early infancy After age 2 y
Milk protein (lactalbumin)  Milk sugar (lactose)
Variabig Yos
Yes Yos
: Yes Uncommon
. Abdominal pain Yeos Yes
Abdominal bloating Yos Yes
‘Dermatitis Yes | No
Yes No
Yes No
Yes No
Yes No
Usually dedlines rapidly Indefinite after
- after first year onset
ilk protein contraindicated Yes No
Lactose ik consumption contraindicated Yes Not if amount is
moderate

Lactose is a water-soluble disaccharie composed of glucose and galac-
tose. 2415 It is found primarily in thgwhevbortion of dairy foods. 2% Appendix

K provides an overview of the lactos€contents of some commonly consumed
foods and beverages.

Source: Reprinted from "TheAcceptability of Milk and Mitk Productsin Populations with g High Prevalence
‘of Lactose Intolerance"by N. Scrimshaw and E. Murray, 1988, American Journal of Clinical Nutrition, Suppl.
48 {4), p. 1084, ©@ Am Clin Nutr, American Society for Clinical Nutrition, :




FooD ALLERGIES AND ADVERSE REACTIONS

Table 8-2 Mechanisms Theorized by Which Diet May Influence Arthritis or Other Joint
Disease

+ Food allergy

+ Food intolerance

+ Changes in intestinal absorption

* Alterations of immune system functioning

* Alterations of prostaglandin and leukotriene synthesis
* Changes in body weight

provement in theumatoid arthritis related to the diet was not demonstrated
by this study. Improvement was similar in treatment and placebo groups.*

Denman et al ?also in 1983, published the results of a study designed to test
the efficacy of selected dietary restrictions on clinical manifestations -of
rheumatoid arthritis. No rationale in the research report was provided for
choice of foods excluded. Foods eliminated were red meats, eggs, dairy
products, food colorings and preservatives, chocolate, and selected baked
£0ods. A major problem of this study was the inability to elicit compliance

with the restricted diet for a sufficient period. Of the 18 subjects enrolled in
the study, 13 (72%) did not follow the diet for more than 2 months. Tests to
measure disease status showed no difference pre- and post-treatment for the
five subjects who did follow the diet for more than five months,

Ratner et al* studied the effect of eliminating dai ucts and beef on
the course of theumatoid arthritis and psofiats d 3
men. This research group reported that 7 women (6 with seronegative
rheumatoid arthritis and 1 with seronegative psoriatic arthritis) ceased to be

symptomatic within 3 to 4 weeks after initiation of the test diet. Provocation

yvith dgnry fooc;s elicited recurrence 6T symptoms. (Testing was not conducted
in a blind fashion.) All of the women responding positively to the diet were

deternpned tp l?q !actase deficient. Antibody testing results were described as
not being definitive. The authors speculated that arthritis may be seen as one

manifestatiop of allergy to cow’s milk protein. They further speculated that
y lactﬁ ¢ deficiency may potentiafé arthritii §y affecting permeabiney ol 'th§

Famush et al™® published results of an inpatient clinical research center
st}ldy ofa f.emale patient who demonstrated signs and symptoms compatible
with the diagnosis of rheumatoid arthritis. The prospective partially blind

study contrasted symptomatology experienced while onthe patient’s custom-
ary diet versus trials of fasting, and elemental diet plus
capsules of placebo (D-xylose) or lyophilized Toods (lettuce ot, chicken,
beef, rice, and milk). Both th only an@rieﬂs were

accompanied by impr ent in symptoms. For exampl&;of the patient’s
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customary diet, she experienced about 30 minutes of stiffness each morning.

Druring the 3-day fast and 2-day el al diet only, the patient experienced
no morning stiffgess. Chzwx—:EWE%linical symptoms similar
tmoseﬁfsmﬁe custotmary diet, Measurement oﬁi‘;’ft@
index and grip strength was significantly affected in a deleterious manner in
association with th&kcl@@ Measurements of serym IgE did not v
significantly during sfudy phases. Slight increasesin Igcﬁ%ﬂmgef{
as"Were sporadic elevations in circulating immune complexes. The patient
also had abnormally high mononuciear cellular reactivity to milk. Skin tests
demonstrated mild reaction to milk. The authors concluded milk played a
role in the arthritic symptoms of this patient. They felt either the patient
suffered from milk allergy with arthritis as a manifestation or the patient had
rheumatoid arthritis exacerbated by milk protein.

A single-blind outpatient study of 53 subjects (10 male and 43. female)
conducted by Darlington et al'? correlated clinical improvement in symptoms
of rheumatoid arthritis with dietary therapy. Specifics of the tested dietary
regimen were not given in the research report, but therapy appeared to have
consisted of withdrawal of potentially offending foods with reintroduction of
foods by families at greater than 4-day intervals, Subjects were randomly
divided into two groups after a 2-week washoutperiod. One group was placed
on 6 weeks of the diet therapy, and the other group received placebo therapy
for 6 weeks followed by 6 weeks of diet therapy. Both groups exhibited
improvement in parameters such as pain and erygl_zgqyte sedimentationrate.
Although weight loss occurred during this study, weight loss was not neces-
sarily related to positive clinical response. The research group conciuded

dietary restrictions may benefit some patients.
. Inglis,¥ in 1987, proposed that contamination o@dm bacterial ly-
saccharide may induce arthritis. He further speculated that dnilk fat may
enhance absorption of this lipopolysaccharide. These speculations have yet
to beconfirmed. ' i

Carini et al*® were able to induce joint symptoms by food challenge in 10
patients.' Symptoms appeared 12 to 48 hours after challenge. When exarqin-
ing total IgE levels on an individual level, however, there was no association
with joint symptoms. A subgroup of six patients was assessed for the presence
of IgG anti-IgE autoantibodies. Three patients exhibited autoantibodies that
peaked 24 hours after food challenge. Although the authors admit the
biological relevance of IgG anti-IgE autoantibodies to allergic disease is at
present unknown, they postulate that IgG anti-IgE autoantibody may first
bind to IgE and subsequently bind to mast cells with resultant release of
inflammatory substances. _

Panush? reported in 1988 that his research group had studied a total of 15
patients who had participated in double-blind food challenges. Three were
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clinical ecologists (as outlined by Barrett) include total allergy syndrome,
cerebral allergy, environmental illness, and 20th century disease.?

Clinical ecologists believe environmental sensitivity symptoms may occur
in all parts of the body.® Clinical manifestations are reported 10 include
altered intellectual functioning, asthma, bloating, constipation, cramps, diar-
rhea, drowsiness, eczema, fatigue, memory loss, irritability, headache, painin
the muscles and joints, mood alterations, nasal problems (congestion and
running), frequent urination, itching of the nose and eyes, sneezing, swelling,
tingling in the arms and legs, dark eye circles, and schizophrenia.»€ The major
diagnostic test used by clinical ecologists is provocation and neutralization, a
technique not considered standard by the medical community as a whole.

Alteration of the diet is usually a component of clinical ecology therapy,
The Executive Committee of the American Academy of Allergy and Immu-
nology’ has described dietary plans as being very limited in terms of food
typesallowed in many instances. Rotation of foods at 3- to 5-d ayintervals may
be advocated, and avoidance of synthetic food chemicals may be attempted
through avoidance of foods with artificial additives, such as flavorings or
colorings.” Mold or yeast avoidance may also be suggested ® Food antigens
inlow doses may be given as part of neutralization treatment.”® Vitamin and
mineral supplementation may or may not be used.® The potentially restrictive
nature of the diets that may be prescribed for patients by some clinical
ecologists should be of concern to dietitians. '

TerrB in 1986, reviewed the cases of 50 patients who had been diagnosed
by clinical ecologists as having environmentaliliness. Eight of the S0 were said

to have no ascertainable clinical s mptoms. Among the 50, no common-

pattern of Jaboratory or physical ﬂggmgs could be noted [Symptorsako did

fappea related to duration of exposure. Terr® con is review
%%ﬁ?mmmmmal ecology and cautioned that
use of this model could be associated with production of unreasonable patient
fear and induce changes in living patterns that are unnecessarily res ive,

Brmmm%mnmﬁmﬁd by
clinical ecologists. Patients had diagnoses related to environmental illness or
some form of chemical hypersensitivity. Common elements could Be identi-
fied for these paﬁtﬁ?ﬁyz&;ﬁ;&f these elements included gradual onset of
symptoms, a history of unsubstantiated physical problems, a history of
extensive searches for a physician who would provide a diagnosis of physical
illness, and avpidances (as a part of treatment) that were life-changing.
Brodsky® conci%é'd'ﬂ]at use of a clinical ecology pracfifioner would Seemr to
appeal to individuals with chronic problems of a psychiatric natufestewart
and Raskin, " after studying I8 patients, al50 concIVdet-that patients with the
clinical ecology diggnosis of 20th century disease were likely in actuality to

have ps%chiatric Eroblems.
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Until more information is available, the clinical ecology approach remains
unproven. Some patients who are following these treatments may be at risk
both medically and nutritionally. Patients treated in this mode are best
informed of its experimental nature.’

CANDIDIASIS HYPERSENSITIVITY

Candida albicans (commonly known as “yeast”) is a fungus that normally
resides in the human body, particularly the vagina, mouth, and gastrointesti-
nal tract.® The Candida fungus can be infective in certain conditions. Some
also believe it can be allergenic.!-'S The Executive Committee of the Ameri-
can Academy of Allergy and Immunology*! has stated that evidence support-
ing the existence of the candidiasis hypersensitivity syndrome leaves the
diagnosis as yet unproven. The committee considers the diagnosis and
treatment of candidiasis hypersensitivity to be experimental,
Ewwuumw Liebeskind'Z described

cases given thisdiagnosisina 1962 report, Recent advocates of the idea that
Candidahypersensitivity can exist have been Truss and Crook, Crook’s book
entitled The Yeast Connection has presented the concept to the public,14

Symptoms of candidiasis sensitivity are said tobe multiple and may include
constipation, diarrhea, bloating, fatigue, irritability, pain in the musculoskel-
etal system, skin problems (urticaria, psoriasis), mental problems (anxiety,
depression), weight gain, impotence, infertility, and cystitis.!* Kroker's has
stated each Candida strain may contain 30 to 35 antigens, with polysaccha-
rides on the cell surface being the major antigens present. —

Dietary restricionS ahd nutritional supplements may be prescribed as part
of the treatment for candidiasis hypersensitivity, and Kroker'® has stated that
dietary alteration is the major component of therapy. The diet prescribed is
generally low in carbohydrate with variance in levels established for individ-
ual patients. Some patients are advised to avoid refined sugars, syrups, fruit
juices, and milk. Others may be limited to a daily intake of 60 to 80 g of
carbohydrate. Children may not be placed on carbohydrate restrictions.
Kroker!? has indicated carbohydrate cravings are characteristic of candidiasis
hypersensitivity patients. The rationale for dietary restriction is that carbohy-
drates are considered the major nutrient source for the organism.

cast may ormay i id+to suffer from

this malady. A diet incorporating both carbohydrate and yeast restriction
may, however, be prescribed.!s

The popularity of candidiasis hypersensitivity as a diagnosis has spawned
the marketing of special products in health and natural foods stores. These
include Cantrol, Candida Cleanse, Yeast Fighters, and Yeast Guard.? Barrett
has asked the Food and Drug Administration (FD A) and the Federal Trade



