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PREFACE

The concept °f allergy to food has attracted a great deal of
attention in recent years. Although this condition has not
always been yery clearly defined, wide publicity i given
to the ypproven claim that food allergy is becoming mexre

that (despite evidence to the contrary) food
processing exacerbates the problem, and that the medical

common,

profession is not sufficiently well informed to deal with it.
It is, however, becoming clear that, if allergy is taken to
imply = specific immune reaction of the hody, allergic
reactions are present only in a minority of cases in which
there is an unpleasant reaction to a food. Food intolerance
may occur when food contains components Which are
either generally toxic or toxic to certain individuals, oxr
when the nature of the reaction is as yer unknown.
Diagnosis is, however, difficult because it depends ©=
attempts t° reproduce = clinical regponse iM 2 patient
who, at different times, may develop symptoms rapidly o=
more SlOle and after smaller or 1arger quantities of the
same food. There 1is also great uncertainty about the
prevalence of this condition in the community at large
and particularly about the importance ©f psychological
factors which may lead to food aversion. For these reasons
2 survey of the present state of knowledge is indicated.
Against this background, the Royal College °f Physi-

cians and the British Nutrition Foundation formed a
committee to consider these various areas of concern and
to make whatever recommendations might be pecessary.
The terms of reference of the Joint Committee were:

1. To define food intolerance.

2. To assess the frequency of clinical reactions to fresh or

stored food preparations.

3. To consider the biological and psychological mecha-
nisms involved in food intolerance, as they affect the
public at large @nd as they affect gygceptible groups ©f
individuals who suffer from allergic disorders, enzyme
defects, or the effects of other metabolic disorders or drug
treatment.

4. To assess the imp]_ications of food intolerance for the
medical profegsion, the food industry, the government
and the pyplic and to make recommendations for these
groups concerning the possible need for further edu-

cational, preventive, investigative, therapeutic o=x re-
search endeavours in this area.

The report of the joint Committee is presented in the
following pages. The Appendix discusses sources of infor-
mation on food products, and a Glossary has been added
in case readers are unfamiliar with some of the terms

used.

1. TNTRODUCTION

1.1 Definitions

When the bOdy'S immune defence mechanism shows an

exaggerated response to harmless graing ©f grass pollen °=
to articles of fpod, there can be unpleasant symptoms of
'allergy‘ without any obvious benefit to the person ©°n-
cerned. Thus, food allergy may Pe a cause of gymptoms
but needs to be distinguished from other clinical condi-
tions which are related to food. Two main conditions
have been identified, food intolerance and food aversion

(Table 1). The following definitions should be used:

Food intolerance itgelf, which is a reproducible, unpleasant

(i.e. adverse) reaction to a gpecific food or food ingredient
and is not psychologically based. This occurs even when
the affected person cannot identify the type of food which

has been given (for example, when it is disquised by
flavouring @nd given =s = puree).

Table 1. Food aversion and intolerance.

Food aversion Food intolerance
Psychological food intolerance Enzyme defects
Food avoidance Pharmacological
Irritant and toxic
Allergic
Fermentation of food residues
Other

Food allergy/ which is a form of food intolerance in which
there is also evidence of an abnormal immunological

reaction to the food.

Food gyersion, which comprises both psychological aveid-
ance?when the subject avoids food for psychological
reasons?and psychological intolerance, which is an un-
pleasant bodily reaction caused by emotions associated
with the food rather than the food itself and which does
not occur when the food is given in an unrecognisable
form.

In those who have reproducible adverse reactions to
food due to causes other than food aversion or allergy,
various mechanisms mgy Pe responsible. These mecha-
nisms include:

(a) & lack of particular enzymes; £OF example, in people
who do not tolerate cow's milk because they cannot digest
lactose (3lactasial.

(b) & pharmacological effect; for example, due to large
amounts of caffeine in strong coffee or tea.

(c) A1 as yet unexplained histamine-releasing effect in
unsensitised individuals; for example, caused by the
consumption of foods such as shellfish, strawberries, and
pawpaw .

(d) An irritant effect on the mucous membranes of the
mouth or bowel, especially when the mucosa is diseased,

for example, irritation caused by highly spiced curry ©%
very hot coffee.
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(e) A indirect effect caused by the effects of fermentation
of unabsorbed food residues in the lower bowel.

(f) Mechanisms as yer unidentified.

1.2 Prevalence of Food Intolerance

A precise assessment of the prevalence of food intolerance
is difficult, since diagnosis has depended largely o=
subjective methods associated with clinical Screening tests
and the jinterpretation ©f = patient's previous history.

Thus, widely varying estimates of prevalence may ¢
found in the literature. It is Suggested that between 0.3

per cent and 20 per cent of children suffer from, or have
suffered from, symptoms caused by some form of dietary
intolerance[l]. The wide yange of incidence reflects the
effects of selective bias and different diagnostic criteria
employed in various studies and emphasises the difficulty
in egtablishing a useful estimate of prevalence.

Conditions such as 'cow's milk protein intolerance',
the most common food gllergy it young Children, have
been estimated to have a prevalence Petween 0.2 pey cent
and 7.5 per cent[2]. In a similar survey involving 400
infants monitored from birth to two yearg of age, the
incidence of milk intolerance was 0.5 per cent[3].

When it comes to ggsessing the frequency ©f allergy °r

intolerance to food additives, the problem is considerably
more difficult. This is because a number of colours and

additives are often used in combination and gppear in a
wide yariety of foodstuffs. As gpy one individual gy
react in a similar way to structurally related colours and
additives, it may be difficult to jdentify which particular
food or food component triggers the adverse reaction.
Studies concerning reactivity to food additives have there-
fore been somewhat restricted to selected populations
and, in the main, to patients attending hospital for the
treatment of 'allergy—like' diseases.

To obtain an gpproximate figure for the prevalence of
additive-induced adverse reactions in the gkin, Juhlin(4]
reviewed the literature for relevant information gnd, also
using his own data, reached the following conclusions:
(a) In patients with chronic urticaria, 33-50 per cent of
individuals tested reacted to one or more food additives.
(b) Tartrazine produced = reaction in 5-46 per cent of
those tested, other azo dyes gave positive reactions in 5-
20 per cent of those tested, (C) Among the preservatives
tested, benzoate derivatives produced reactions in 3-44
per cent of individuals and the antioxidants, butylated
hydroxytoluene (BHT) and butylated hydroxyanisole
(BHA) , were implicated in reactions in 14-15 peyp cent of
individuals. Thus, even in sensitive individuals, there
was a yery wide pange Of reactivity te different additives.

These studies cannot provide true estimates Of preyva-
since an extrapolation
from yegponses obtained in a selected group is based on
the gssumption that there is no difference in gygceptibility

among the population at large, which is ynlikely to be the
case. It is reasonable to assume that the susceptibility of

lence in the whole population,

the general population to adverse reactions to additives is
likely to be considerably less than that of the gpecig]

groups Studied.
It has been estimated that in gyery 10 million pepple

about 40,000 will show intolerance to aspirin (0.4 per
cent), 6,000 to tartrazine (0, 06 per cent) and 5,000 to
benzoates ((.05 per cent)[4]. I7 France, sensitivity to
tartrazine was estimated to be between 0.03 per cent[5]
and 0.15 per Cent[e}, A recent study in Denmark[7]
employed = mere gystematic approach. Initially, the
frequency of gsthma, chronic rhinitis and chronic urti-

caria was assessed in the general population over 16 yegyg
of age and determined to be in the order of 3.8 per cent,

1.9 per cent and 0.5 pey cent regpectively. The frequency
of adverse reactions to food additives within each group
was then determined by reference to previous case histor-
ies and previous provocation tests. It was concluded that
0.01-0.1 per cent of the population were sensitive to both

tartrazine and benzoates. These figures are in the same
order as those suggested by Juhlin[4], The Commission
of the Furopean Communities[8], o= the basis of exigting
evidence, assigned = prevalence ©f 0.03 pey cent to 0.15
per cent for food additive intolerance. When one consid-
ers that almost gyeryone in the population has probably
been exposed te tartrazine at some time or another,

sensitisation to tartrazine is low.

1.3 Genetic Factors

It would appear that genetic factors can predispose
individuals to a number of diseases and this may also hold
true for certain types of food intolerance, including those
caused by enzyme defects (gee Chapter 5.1). It is well
established that allergic disorders are more common in
the children of 3topic parents(9] .
of gusceptibility te allergy is not known but there are
Suggestive links between the HLA haplotype Al/B8 and
atopic eczema[lO] and between HL.A B8/W3 and gluten

sensitivity[11], Indeed, recent experimental evidence gug-
gests that there may well exist a whole class of non-HLA

The mode of inheritance

linked genes that also control immune responses to

foreign substances([12]. Genetic factors are of jpportance
in relation to the many types of food intolerance and may
be relevant to atopic disease and IgE production. Various
types of inherited immune deficiency can also predispose
to atopic disease, including deficiencies of complement
(C2) ox of immunoglobulin A, and defects of T cells or of
the mechanisms that stimulate the phagocytic function of
leukocytes [13].

Genetic factors may only come into play following the
appropriate exposure to the environmental stimulus.
Developmental and/or environmental pressures would
then be gyperimposed upon = genetic predisposition
before a state of intolerance could gppear. & predisposi-
tion to dietary intolerance is obviously = real phenom-
enon, Put we remain unclear as to how this operates.

1.4 The Clinical Patterns

Where the affected person develops = immediate swell-

ing of the lips, tingling of the mouth or throat, vomiting

or abdominal pain, it not be difficult to establish the

may

link between a food and the reaction which follows. Even
late complications such as diarrhoea, constipation, bloat-
j_ng of the abdomen and fatty stool may be suggestive of
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food intolerance, if not allergy. Remote effects are often
more difficult to attribute to an identified cause, but food
allergy is at least worth copgidering in people Whe develop
symptoms ©f hay fever after a particular type of food is
eaten or who develop = variety of problems ranging from
asthma and eczema to the skin swellings seen in urticaria
and angioedema, the state of shock seen in acute gnaphy-
laxis (guggesting hypersensitivity of the 'immediate'
type), or the headache and joint pains which occur
occasionally. While many of these proplemg can P& shown
to have an 3llergic origin, this is not always the case. It
has been suggested that migrainous headaches can occur
in pegple who have {difficulty in metabolising tyramine ©=
similar substances which are pregent in cheese or choco-
late and although the matter remains contentious, an
enzyme defect may, be regponsible[14]. The intolerance to
rich food which is seen in gouty subjects is an even more
clear example of a metabolic cause for food intolerance
which, in this case,
metabolising uric acid but has pothing te do with allergy.

In a number of instances it has been claimed, without

is associated with a difficulty in

adequate evidence, that a wide range ©f symptoms ©Ff
uncertain origin can be attributed to food intolerance or
to a reaction to food additives. Among these are a yariety
of pgychological problems,
hyperactive children in the USA have been given restrict-
ed diets in the belief that their hyperactivity is a gpecific
reaction to food additives[15]. There is no good evidence

for this helief[16,17], although it has been gyggested that
behavioural changes may °<cur in association with a wide

and a number of so-called

range ©f other gymptoms 2= = result of intolerance to gpny
food[18]. Certainly the psychological aspects ©Ff food-
associated gymptoms deserve further consideration and
research.
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2. PHYSTIOLOGY OF THE BOWEIL AND PROTECTIVE MECHANISMS

There are many Classical food related gymptoms which
will direct the physician's attention to gpecific diseases.
Hot foods, spicy foods and citrus drinks can precipitate
heartburn and oegophagitis. Difficulty in swallowing solid
foods occurs in pegophageal stricture. Biliary colic mgy be
associated with eating fats. Colicky central abdominal

pain will be produced by high residue foods or foods such
2s sweetcorn when there is a small bowel stricture. Too

much food can cause fatty diarrhoea in patients with a
failing pancreas. The intake of ]arge quantities of fluid
can produce loin pain and nausea in patients with
obstructed kidneys (pelvi-ureteric obstruction).

Gastrointestinal Symptoms without
Structural or Biochemical Abnormality:
'"The Irritable Bowel Syndrome'

The control of bowel activity and the movement of food

through the bowel depend °» the regulating effects of the
nervous gystem and the endocrine system. Food usually

stimulates 'motility' bPut may inhibit it, for example, =

fatty meal slows gastric emptying. The ingestion of food
influences not only the upper gastrointestinal trace but
may also stimulate the colon py = reflex effect of the
autonomic nervous gystem. Symptoms may arise either
because of abnormal potility °r because an individual is
unduly sensitive to the normal contractions or distentions
of the gyt. Not gurprisingly, these symptoms are often
closely related to foods.

The diagnosis of 'irritable bowel syndrome‘ was first
applied to patients with either abdominal pain or =2
change in bowel hahitfl], However, such patients may
have gymptoms of abnormal motility affecting any part of
the gastrointestinal tract. These include {ifficulty in
swallowing, heartburn, nausea, upper abdominal pain
(without ulceration), colicky cemtral or lower abdominal
pain, bloating, diarrhoea or constipation. About one-
third of patients presenting to = gastrointestinal clinic are
given this diagnosis(2].

Many other names have been given te this disorder,
including irritable colon, colonic dysfunction, spastic
colon, functional bowel disorder, mucous colitis, mervous
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diarrhoea, colon neurosis. It has many similarities to the
Syndrome which Mackarness called 'specific adaptive
syndrome' [3]. Appropriate enguiry usually elicits the
disclosure of other relevant symptoms in such patients
and many complain ©f fatigue, depression, anxiety, in-
somnia, or fear of cancer. It is often because of these
associated symptoms that it is necessary for all concerned
to be reassured that no organic disease is pregent.

Those with abdominal symptoms self-diagnosed as
food allergy may require a more detailed assessment.
Many food avoiders with an unsubstantiated gelf-diag-
nosis of food do indeed suffer from the irritable

allergy

bowel syndrome. self_imposed alterations 1in diet will

influence gut motility, the composition of the stools and
the production of gas. In an introspective individual these
physiological changes may reinforce the patjent's con-
cern.

There is a report in the literature[4] which provides
clinical evidence of specific food intolerance in a high
proportion of patients with the irritable bowel Syndrome
subjected to double-blind challenge. However, in another
study Bentley and his ¢olleagues[5] were only able to
confirm food intolerance in a small proportion of a similar
sized sample of patients with irritable bowel syndrome.
Further work is heing performed by Poth of these gyroups
and the results, including me=e details of the gastrointes-
tinal symptoms involved, are awaited with interest.

A distinction must be made between the existence of
gastrointestinal symptoms associated with a proven food
allergy and with abnormalities elsewhere in the body, and
the rather similar gastrointestinal symptoms of irritable
bowel syndrome, = condition for which there is no
evidence of a true allergic basis. If food intolerance does
indeed contribute to the irritable bowel syndrome, even
in a small proportion of patients, much further work will
be required to elucidate the mechanism.

EVen among apparently healthy people symptoms sug-
gesting abnormal intestinal motility o= the irritable bowel
syndrome are common . Four clinically distinct functional
bowel syndromes were found to exist in almost one-third
of the 301 healthy British subjects studied by Thompson
and Heaton[6], Abdominal pain, = feeling ©f incomplete
evacuation after defgecation, urgency, hard or

stools, straining 2t stool, borborygmi, distension, heart-
common . This typical

runny

burn and laxative use were all very
symptom pattern occurred in 13.6 per cent Of gypjects; 7
per cent suffered non-colonic pain that was commonly
associated with heartburn; = further 3.7 per cent had
painless diarrhoea; 6 per cent suffered painless constipa-
tion. Most of these healthy individuals had not consulted
a doctor. Thus, it is factors other than the mere existence
of these symptoms which determine whether a patient
decides to consult a general practitioner and whether the
general practitioner then requests 2 hospital consultation.

Symptoms of lactose intolerance, in a lactase-deficient
individual, are rather similar to those of the irritable

bowel syndrome. The two conditions often co-exist. This
is, however, unusual in white, British-born adults[7] (see
Chapter 5.1).

Local immunological reactions can also influence gas-

trointestinal motility[g], Local reactions of immediate

hypersensitivity <=» produce pre-pyloric or pyloric
spasm, hypermotility of the small and ]arge intestines,
oedema with increased secretion of mucus and spasm ©°f

the anal outlet. Again the results may be pausea, vomit-
ing, abdominal pain and diarrhoea, but in this case the
basis for these gymptoms i truly allergic.

Nature and properties of Gastrointestinal
Defence Mechanisms

The gut wall is protected by its mucous coating, by the
tight junctions between the mucosal cells, and by the
immunological tissues beneath them. The immunological
tissues comprise a major part of the so-called mucosa-
associated ]ymphoid tissues (MALT) . The gut-associated
lymphoid tissues (GALT) comprise nodular lymphoid
tissues (peyer's patches and the mesenteric 1ymph nodes),
the many single lymphoid cells scattered throughout the
mucosa, the phagocytes of the pucosa, the associated
lymph nodes and the h‘_ver[g].

Immunoglobuling are secreted ]pcally into the mu-
cus[10] which also contains protective enzymes (lyso-
zyme) and protective cells (macrophages). There is a
continuous traffic of ]_ymphocytes to and from the gut, the
main route being from peyer's patches via the mesenteric
lymph nodes, lymph and blood, back to the mucosa of the
small bowel and colon. This allows for widespread distri-
bution of the antibody—producing cells which react with
foreign antigens in the qut[11]. Equipped in this yay, the
MAL'T can react to antigen in a manner which is quite
separate from the phody's mere general immune gygten,
Thus, antigen administered via the gyt tends to induce
only local mucosal immune yegponses, wWhereas antigen
administered by injection or through the bloodstream
may produce systemic immunity with little or no mucosal
antibody or cellular regponges[12]. In POth cages, anti-
body production by B lymphocytes can either be g,
pressed or increased by the modulating action of various
types °f T lymphocytes.

Virtually 3!l foods, many partially digested food con-
stituents, food additives, drugs and other swallowed
substances (gych as dusts and micro-organisms) may act
as antigens within the qut, i-e they have the potential to
elicit specific immune responses 1involving antibodies or
cells. It is impossible to separate the digestive functions of
the gut £rom the protective immunological functions, but
the nature and amount of digestive secretions, the speed
of onward propulsion (or the degree of intestinal stasis),
the gpeed of absorption and elimination will all influence
the amount and the phygical state of any antigen present
n a particular segment Of the gy,

An antigen may €Voke several types of specific immune

response that are not mutually exclusive. Active immuni-

ty (for example, the production of protective antitoxins or
antibacterial gntihodies) may involve both cells and
specific antibody. However, immunological tolerance is
en equally important specific immune yegponse. This
leads to a suppression and downgrading of immune
reactions if the same antigen is encountered at a later
date[13].

Before immune responses a7 occur, °F immunological
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tolerance can be induced, it is necessary for the antigen to
gaj_n access to the tissues of the body. Small amounts of
any antigen penetrate the normal gastrointestinal surface
epithelium at various sites, including the cells overlying
the Peyer's patches[9,14]. When this is a first encounter
with antigen, there is potential for the induction of
specific immune regponses. However, there gppear to be
circumstances when ingestion or enteric exposure t©
antigen does not lead to clinical or immunological effects,
for example if the antigen !¢ rapidly phagocytosed and
destroyed within the gyt, When the individual is already
sensitised or immune, later re-exposure t° antigen will
produce an interaction with antibody or cells, in the gyt
or elsewhere in the body, which occasionally leads to
clinical manifestations or disease.

Research continues on the nature and regulation ©f

immune responses t° fed antigen. The present state of
knowledge, based mainly o= work in rodents, 1is as
follows. When an animal which has never previously
encountered the substance is fed an antigen, the responses

are: (3) secretory antibody response?antibody ©f Iga
class is found within the plasma cells and is secreted into

the lumen; (b) there 1is little or mno serum antj_body
response (antibodies ©f IgM and IgG classes) and no
evidence of immune cell reactions; (c) tolerance to the

specific antigen occurs, i.e. there is guppression of subse-
quent immune responses t© the antigen if it is encoun-
tered ggain, and (§) there is little or no production of IgE
in the gyt or elsewhere.

There are probably several parallel and overlapping
mechanisms for requlating the various patterns ©f im-
mune response t° antigen in the gut, involving the
regulatory function of T lymphocytes of the 'helper' and
'suppressor' types[15]. The way in which digestion °f
protein antigen can affect the immunological response as
been little studied. It is possible, that the
digestion °f protein generates fragments Which are recog-
nised by T suppressor cells and so induce tolerance,
whereas the more conventional route for gntigen recogni-

tion mgy be through the macrophage, which stimulates T
helper cells and leads to a classical immune reaction.

however,

Abnormal Immune Responses to Foods

The diagnosis of food gllergy as @ cause of food intoler-
ance implies the presence of an abnormal regponse to one
or more foods. The relevant immune yegponses 2re by »e
means fylly understood but may include induction of the
following[16]: (a) IgE antibodies;
mediated reactions, and (¢) active gygtemic immunity
involving serum antibody ©of different classes, with the
capacity te form large complexes With antigen. Little is

known about the part played by other j_mmunologj_ca]_
mechanisms or about the role of T cells beyond the

(b) mucosal T cell-

mucosal surfaces.

It is important t© emphasise that immune responses t°
fOOdS, without underlying food intolerance, can often be
found in normal individuals such as blood donors, and
may also follow the disruption of normal thSlO].Ogy in

various gastrointestinal and  immunological
Some of these immune reactions to foods can be produced

diseases.

in  experimental animals, either gpontaneously (for
examplel if a rabbit is I‘egularly fed antigen, a brisk serum
antibody response s induced) °= by manipulating the
immune status of an gnimal, or its environment, at the
time of antigen feeding. FOr example, = vigorous IgE
anti-food antibody response <an be induced when antigen

and pertussis adjuvant are administered to rats[17].

Mechanisms which probably Protect against
Food A]_]_ergj_c Diseases

Research in humans remains restricted, mainly because
of ethical considerations and difficulty i® reaching the
relevant ]_ymphoid tissues within the abdomen. Knowl-
edge about the immune regponse ©f healthy infants to
foods within the first few months after birth and the
mechanisms which protect against the induction of harm-
ful immune regponses is limited. Whether such immune
responses 3re different when children are born at term or

prematurely is something which needs to be investigated.
The normal functions of the gyt digestive and immun-

ological, are probably quite different at the first encounter
with antigen, when oral tolerance can be induced, and
later, when the cagpacity to mount = hypersensitivity
reaction is present. Once established, hypersensitivity
reactions do not always persist indefinitely. This is evi-
dent from the transient nature of cow's milk protein
intolerance and other typeg of food allergy in some

children([18,19].

The tendency to develop hypersensitivity reactions
may relate partly to the total amount of antigen absorbed,
and partly to the nature and quantity ©f circulating
antibody or the number of sensitised lymphocytes and
their distribution. Protective factors include (3) normal
digestion ©f antigens, e.g. by gastric acid, pepsin, trypsin,
peptidases; (b) == intact gastrointestinal epithelium, free
from ylcers; (¢) the presence in the lumen of gecretory IgA
antibodies which are able to bind antigens without caus-
ing inflammatory reactions, and (d) the cleansing func-
tion of liver phagocytic cells on immune complexes and
particulate antigen which are removed from porta] blood
before they reach the gystemic circulation.

To cure food allergy it may be pecessary either to
identify and re-create the conditions which allow children
to recover spontaneously, or to find other 4y ¢ of recreat-
ing immunological suppression o oral tolerance. Apart
from the possible effects of dietary exclusion, there are,
theoretically, twe possible ways Of restoring = normal
immune tolerance to foods. One is by presenting antigen
in a form which will gyppress the immune response,
perhaps by stimulating suppressor cells; the other is by
pharmacological manipulation ©f suppressor @84 helper
cells, using drugs or other agents which have a selective
toxicity for T helper cells (for example cyclosporin # o=
monoclonal gntibodies) .
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3. DIAGNOSIS OF FOOD INTOLERANCE AND ALLERGY

A variety of claims have been made both about the
clinical features which indicate food intolerance and the
tests which can help in the diagnosis. If the complaintg are
purely subjective it may Pe difficult to exclude pgychological
causes. In some cageg?especially i people Who complain
of tingling, giddiness and gweating?a Short period of
overbreathing is sufficient to reproduce the gymptoms,
indicating a metabolic disturbance (hypocarbia) which
results from hyperventilation. In other cases in which
there are objective changes in the skin (yrticaria, angio-
edema, and eczema), the lungs (asthma) or the gastro-
intestinal tract (yomiting, diarrhoea), support for the
diagnosis of food intolerance can be firmly established Ly
giving the food in disguised form and showing that the
symptoms recur. Whether ghjective changes 2re present
°r pot, the diagnosis of food intolerance can only be
established if the symptoms disappear With an elimination
diet and if a controlled challenge then leads either to a
recurrence of symptoms or to some other clearly identi-
fied change?for example, in the microscopic appearance
of the jejunum. Although much publicity has been given

to a wide range of additional tegts, both clinical and

laboratory-based, these yayy in their yalidity and inter-
pretation and cannot reduce the importance of the

challenge test.

Elimination and Chal lenge

If there is good reasen to gygpect a food-induced reaction,
a simple diet can be given over a period of at least two and
preferably three weeks, eliminating either individually
identified foods oy, if these cannot be determined, elimi-
nating all those foods which are most ¢]ogely associated
should be

with adverse reactions (see Chapter §). It

accepted, however, that improvement on an elimination
diet may take up to three weeks’ and there may even be

withdrawal gymptoms in the first week. Oonly if the
symptoms disappear within the perjpd of the diet is the
possibility of food intolerance worth pursuing by means of
food challenge tests or by challenge with measured
amounts of food pregervatives and dyes[l].

For those whose symptoms are slow to develop, a

disguised puree preparation may have to be given over a
period of up to two weeks if the conditions of a double-

blind trial are to be achieved. As with 5p, form of
challenge testing, some caution is pecegsary when tests
are carried out in highly sensitive subjects in whom severe
reactions may bPe provoked.

One of the disappointing features of the challenge

approach is that, even in sensitive subjects, the regponse
is inconstant and may Only occur in the presence of

potentiating factors such as exercise[2]. Methods have
been devised, therefore, for geeking barely detectable,
'sub-clinical’ changes after a food challenge, as reflected
by the increased intestinal release of prostaglandinsw
or an 1increased liability te develop asthma after an
inhalation of yistamine [4].
this type are still being explored, including = rise in
plasma histamine levels in migraine patients[S] or a fall
i platelet-associated serotonin levels in patients with
arthritis(6].

Other sub-clinical changes of

Distinguishing Different Typeg of Food
Intolerance

The tests which may identify non_allergic causes of food
intolerance are numerous. Of the enzyme defects associ-
ated with an intolerance to various foods, the most
common is lactase deficiency, a cause Of cow's milk
intolerance. If this is suspected clinically, it can be
confirmed in infants by the testing of stools for reducing

substances and g3lgg, in both children and adults, by
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measuring Preath hydrogen
mouth[7] .

It is also poggible that other gpzyme deficiencies are

after taking lactose by

important?for example, the deficiency ©f aldehyde
dehydrogenase isoenzyme 1 which 1is associated with
alcohol-induced flushing[S] . In food-induced migraine

it has Dbeen

suggested that phenolsulphotransferase
deficiency may play = part[9], Put this requires further
study. Further tests for non-allergic causes of food intoler-
ance are still hbeing developed.

In some metabolic disorders, the precise basis of the
defect remains uncertain. A reactive fall in blood sugar
may sometimes be associated with liver digease, but the
tests in current use frequently show a hypoglycaemic
response in symptomless people and mgy, therefore gyag-
gerate the importance ©f this phenomenon (see Chapter
4.1). Aspirin-induced skin reactions (yrticaria) provide =
further diagnostic difficulty since these, too,
reactions of

are often

associated with intolerance to certain

foods[10]. In at least some cases this type of urticaria is
more likely to be due to a defect of prostaglandin
metabolism without demonstrable evidence of true allergy.

In various bowel digorders, biopsy samples of the bowel
mucous mMembrane can provide further diagnostic infor-
mation. By far the most well-known of the food-related
disorders causing histologically detectable mucosal dam-
age 1is coeliac disease, in which the microscopic appear-
ances of the mucous membrane are usually regarded as
diagnostic. MoTre recently,
recognised with increasing frequency i» childhood, in
association with gepgitivity to cow's pilk[11] and other

similar changes have been

foods such as soya, figsh, chicken and rice[12,13]. Small
bowel biopsy also has a role in excluding other gastroin-
testinal disorders, e.g. giardiasis, sucrase-isomaltase de-
ficiency and persistent changes following gastroenteritis.

Immunological Tests

The immediate type of allergic response t° foods is
commonly associated with a
immunoglobulin E (IgE) and with the pregence ©f IgE
antibodies to food proteins, as demonstrated by skin prick

tests or by radioallergosorbent tests (RAST) of the blood.
The usefulness of both typeg of test is dependent o=» the

raised blood level of

extracts used. Skin prick tests remain the more controver-
sial, but the results of such tests, using reasonably pure
protein mixtures derived from nilk, eqq, fish, nuts and
some other fpoods, have been claimed to correlate well

with clinical evidence of food allergy[14]. Nevertheless,

with either skin tests or RAST, 'clinical false positive'

responses are not infrequent. IP addition, positive skin
tests may be obtained in adult life in individuals whose
liability to react in a clinical sense has ]ong disappeared.

The RAST and 'immediate' skin tests have a similar
degree of accuracy. The main weakness of both methods
lies in their failure to identify those reactions which are
delayed by some hours and which do not appear t° be
associated with IgE antibody. The measurement of hista-
mine release from basophil white blood cells provides a

more gophisticated way ©f detecting IgE reactions, but
again, it is mo help in diagnosing delayed reactions.

A Variety of other immunological tests have been

studied[lS], For example, there is an occasional associ-
ation between coeliac disease and immunoglobulin A

deficiency. It is well known also that there is an increased
frequency of allergic disorders associated with other
abnormalities of the immune system, such as those which
occur in pepgple deficient in complement enzymes[16] o=
whose white blood cells do not function normally.
Nevertheless, nomne of the pgny tests in this category
have so far proved to be helpful in diagnosis[15]. Included
in this criticism are a variety of tests for non-immuno-
globulin E antibodies; tests for food-containing immune
complexes (food protein combined with aptipody); tests

which relate to blood enzymes of the complement series;
and tests which relate to the behaviour of white blood cells

or of the chemical products which they release.

Unorthodox Methods
There are a number of other tests which, in spite of
numerous claims, have not been shown to be of value.

The Pulse Test

This was first described in 1942 by Coca [17] and is based
on the claim that a rise in pulse rate follows the ingestion
of specific foods to which a patient is intolerant. While a
rapid pulse Tate may develop, especially during sevexe
reactions (anaphylaxis) or as 2 part of the regponse t°
foods containing caffeine, it may 2al50 accompany
emotional upsets and, by itself, has no diagnostic value.

Sublingual Food Tests

Much attention has been paid to the concept of dropping

dilute solutions foods under the

containing specific
tongue, =° that a sufficient amount may be absorbed to
provoke general symptoms ©f allergy or intolerance.
While there are instances in which local swelling can
follow a brief contact between a particular food (usually
nuts or flSh) and the lips °r tongue, this kind of provoc-
ative food testing has not been reliable in practice and has
failed to discriminate between control materials and food
extractsf 18-20], Thus, although sublingual drops have
been claimed to be useful both in diagnosis and in

treatment, there is little evidence for such claims.

Rinkel's Intradermal Skin Testing

In this type of skin test the material is injected into the
skin rather than pricked into the skin through = drop of
dilute solution. Such tests have been shown to be useful

in testing for 1gE antibodies to pollens or dust mite

extracts[21] and have also been used in penjcillin allergy,
despite the danger ©f provoking reactions in highly
sensitive patients. A similar use of intradermal skin tests,
involving injections ©f food, was described py Rinkel [22-
24]. The extracts used have been the subject of consider-
able criticism. Although intradermal skin tests can give

results roughly comparable te those of skin prick tests,
they depend on using well-characterised materials and

92 Journal of the Royal College of Physiciang of London Vol. 18 No. 2 ppri] 1984



ensuring that those jpjected intradermally are one
thousand times more gilute[25], Rinkel's approach has
attempted te 'titrate' amounts of poorly characterised
material and use this both for diagnosis and for subse-
quent injection treatment. Whether used in diagnosis °=
in treatment, any evidence of efficacy has been highly

doubtful [26] .

Cytotoxic Food Tests

It has been claimed that the white blood cells of food-

allergic patients die and gisintegrate iP the presence of the

food to which the patient is sensitive[27]. The results of
this test have been shown to fluctuate so much from day

to day that they are of no diagnostic value[28], Further-
more, one British 1aboratory recently failed to obtain

reproducible results on duplicate blood gamples taken
from the same subjects at the same time[29].
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4. THE CLINICAL PROBLEMS

4.1 Food Intolerance in Childhood

The Dilemma of 'Abnormal' Food-Associated

Reactions

Good health in infants is usually judged by measurement
of growth which in turn is direct]y related to nutrition.
Thus, = systematic surveillance of infant health has

evolved which focuses attention on nutritional intake.

The gystem involves parents, relatives, friends, health
visitors, books, 'lay-media', clinic nurses and doctors,
and results in much conflicting advice on infant feeding.
The confusion of parents and others is compounded by
the changing attitudes of the medical profession to infant
feeding, for example, to ear]_y or late weaning and to
breast or bottle feedingfl]. This results in an almost
obsessive prepgccupation with diet in relation to the in-

fant's performance. The natural parental anxiety about
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an infant's progress often leads to the inference that a
particular symptom is due to the food. When the food is
avoided and improvement follows, this may either be due
to a placebo effect, to the resolution of an infection or of
parental anxiety, or it may truly represent a food intoler-
ance which cap, in some cages, be difficult to identify (see
Chapter 5.1).

Weaning, the gradual process ©f replacing breast ox
bottle feeding by = mixed diet, coincides with rapid
changes in an infant's physical responses and behaviour.
Thus, perfectly normal changes, such as occur in the
character or frequency of an infant's gtool, may Pe
wrongly considered to be abnormal and due to food
intolerance.

Paediatricians, general practitioners and health visitors

rely heavily o= parental observation and interpretation ©f
a child's reactions which spe, in tyrn, modified by the

parents' ow=n attitudes and prejudices. There are enor-
mous variations in normal child behaviour which could

easily be misinterpreted as due to disease. Conversely,

variations in behaviour and mood can occur with any

disease. Only when there is a demonstration of a yepro-

ducible effect on repeated food challenge and withdrawal,
preferably under double-blind conditionsl can the diag_
nosis of food intolerance be established firmly[z] ., How-
ever, this is difficult to achieve in clinical practice and
sometimes may actually Pe counter-productive. # rigor-
ous programme of investigation and meticulous exclusion
diets mgy not reveal zpy abnormality. The interest and
care shown to the family only serves to convince them that
there is a pathological and perhaps allergic basis to the
child's symptoms but that the cause of this has not yet
been identified. Thus, the diagnosis of food allergy and
intolerance is often left in doubt, particularly in the minds

of the parents.

Definition of the Problem

Food aversion, intolerance and allergy are as difficult to
distinguish in childhood as at gpy Other g, Food
aversion is often a reflection of anxiety or other emotional
disturbance in the parents rather than in the child.
Perhaps 'food intolerance Ly proxy' would be a more
accurate title for such conditions (gee Chapter 4.3). Even
when there are reproducible adverse reactions to foods,
there may be considerable confusion about the terms
used. Food intolerance is an gppropriate term if no
immunological mechanism has been identified; if there is
an associated atopic disorder, the symptoms provoked by
food are ]ikely to be due to genuine food allergy.

Any clinician dealing with children must have a clear
knowledge of normal child development and the vari-

ations in normality at different ages[ﬂ_ Many of the
symptoms listed below can occur in the normal child.

Colic

This is a condition of unknown getiology, usually occur-
ring in the evening (evening colic or three months' ¢olig)

and characterised by rhythmical crying attacks. The
infant emits piercing screams, with legs drawn yup and

face red. The attack lasts for two to 20 minutes and
usually ends abruptly. Many infants diagnosed == having
colic may be merely crying for attention, or because of
hunger, anger °¥ insecurity.

Posseting @nd Vomiting

These are probably not worth distinguishing. Almost all
babies pring up seme Milk yhich, providing it does not
compromise nutrition and yeight gain, may be described
as posseting. Severe vyomiting that results in failure to
thrive has innumerable causes of which food intolerance

is but one.

Failure to Thrive

An sverage baby gains 180-200 g4 per week after the first
10-14 days of life. An average gain of less than 1509 per
week in the first three months of life will almost certainly
require investigation. Sequential weighing, with the use

of standard growth charts, is required to establish that
there is failure to thrive.

Diarrhoea

Breast-fed babies commonly have loose and frequent
stools (up to 10-12 per day) and in the first few weeks of
life explosive stools with mucus may 2180 occur. Thus true
diarrhoea without coincident loss of weight, malaise oxr
dehydration may be difficult to diagnose in breast-fed
babies. In the bottle-fed baby, the diarrhoea will be more

obvious and is more 1ike1y to be due to infection.

Nappy Rash

Sooner or later most babies will develop perineal soreness
and ragh, usually due to ammonia dermatitis, monilial
infection or seborrhoeic dermatitis. Atopic dermatitis

with the classical lesions of eczema affects 5 cent of

per
children but rarely before six weeks of age.

Rashes

Maculo-papular rashes occur commonly throughout
childhood with mgn-+, viral infections and are often mis-
takenly attributed to antibiotic allergy. Transient urti-
infections including fi-
haemolytic streptococci @nd may 1ead to inappropriate
investigation for food allergy.

caria also occurs with some

Respiratory Symptoms

Up to six upper respiratory tract infections can be
eXpected per year in children between four and seven

years. If associated with transient rashes they may be

confused with atopic problems.

Epidemiology

The prevalence of food intolerance was considered in the
Introduction. Many paediatricians feel that food allergy
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and intolerance is under-diagnosed[4,5], which causes
unnecessary suffering. However, the incidence of food
allergy is greatest in the first few months of life and
decreases with age[6], Many infants who are initially
intolerant of certain foods undergo a complete resolution
of their problem as they grow older[7,81, Resolution of

hypersensitivity it infancy may occur in more than 40 per
cent Of cases within two to two-and-a-half years[8], There

is currently »o evidence as to whether children with food
intolerance who are treated by diet fare any better in the
long term than those continuing t° ingest the offending
foods. The diet will obviously lead to resolution of current
symptoms but may Bot alter the overall natural history of
the condition or the development ©f new atopic problems.

Prevention

There has been much debate about the suggestion that
atopy may Pe prevented and much attention has been
focused on the maternal diet during pregnancy and
subsequent methods of infant feeding, It is known that
sensitisation can occur in utero, especially when mothers
eat some foods in excess. One study demonstrated cow's
milk IgE antibodies not present in the mother's serum in
three out of 200 gamples ©of cord blood gera[9]. While
moderation of major food allergens during the last two
months of pregnancy Would seem gengible, there is as yet
ne justification for recommending complete aveidance
diets. A recent controlled study of a small number of
children intolerant to cow's milk suggested that nausea

and food aversion were more common in their mothers

during pregnancy([10], However, this gtuydy was retro-
spective and the mother's jydgement ©f @ pregnancy may
have been coloured by Subsequent experience of the
child's proplems.

Thirty years ago, 2n American gtydy suggested that
there was a lower incidence of atopic disease among
infants fed on breast or soya milk rather than cow's
milkfll]. More recently it has been gyggested that atopic
individuals sometimes have a temporary defect of im-
mune function early in infancy, when sensitisation may
occur[lZ]. The group that made these observations, and
others subsequently, have demonstrated a reduced inci-
dence of allergic disease in breast-fed compared with
bottle-fed infants[l3—15}, but other studies have failed to
show thig[16-18]. Attention is now focused on the garly
introduction of diverse solids, which pgy decrease the
incidence of eczema [19] but not of asthma[20].

The allegation that goy milks are less allergenic than
cow's pilkfll] has not been confirmed([21,22]. There is

thus no jystification for recommending soy milks instead
of cow's milk formulae when breast feeding is not pogs-

ible. There 4y even be a contraindication to goy-based
formula feeding, in that it results in poor antibody
responses to immunisation with poliovirus, diphtheria,
pertussis and tetanus ygccineg[23]. There is some evi-
dence that the allergenicity of cow's milk gy Pe reduced
by heat treatment or hydrolysis, =as used in the prep-
aration of infant formulae based on cow's nilk[24] (see

Chapter 5.3).
Food intolerance and allergy can occur in fll].lY breast-

fed infants. The presence ©f food antigens in breast milk
was described many years ago[25], Several anecdotal and
unsubstantiated reports have appeared subsequently,
suggesting that these gntigeng could result in gensitisation
and hence, disease[26,27], Recent jn-depth studies have
confirmed these ohgeryations([28,29] Put other factors,
such as garly inhalant allergen contact and the potentiat-
ing effects of intercurrent infection, also facilitate allergen
sensitisation[30], In fact, it would seem that, in 3]llergy
prevention, dietary manipulations are less jmportant than
the avoidance of heavy allergen exposure by manipulat—
ing the month of birth away from the pollen and house
dust mite geasons [30,31] and py not possessing household

pets(32]. At present the efficacy °f any avoidance scheme
for the mother remains in doubt.

Disease Spectrum

Food intolerance and z]lergy in childhood are associated
with a wide prange of gymptoms, including vomiting,
diarrhoea, failure to thrive, abdominal pain, eczema,
wheezing, urticaria and other rashes, mood alteration,
angioedema, flatulence, abdominal djstension, steatorr-
hoea, migraine, epilepsy, enuresis and hyperactivi-
ty[5,33]. While classification by system involvement is
the usual 4y to present conditions, this is inappropriate
for food intolerance because its manifestations can occur

in gpny combination of gystems. The following classifica-
tion is more gppropriate (Table 2).

Table 2. Classification of apparent reactions to food in child-

hood.

Timing of the

reaction to food Reaction Patterns Established Relationship

Immediate Anaphylaxis Relationship obvious ex-
Angioedema cept when due to azo
Urticaria dyes and preservatives
Immediate Vomiting/diarrhoea Difficult. Often estab-
and/or late Failure to thrive lished only by controlled
Eczema challenge
Rhinitis
Asthma
Not established 1Infantile colic Mechanism of associ-

Migraine + epilepsy ation with food intoler-

ance controversial

Hyperactivity No  established associ-

Essential reactive ation with food intoler-
hypoglycaemia ance
Non-existent Food intolerance by Requires careful assess-
proxy ment hy psychiatrist and

'allergist!

Anaphylaxis, Angioedema and Urticaria

These conditions are ¢]aggically and gbviously associated
with reactions to food. When the reaction is immediate

the offending food can ygually be identified by history
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alone. Other tests are superfluous, though skin prick

testing @nd IgE antibody tests are ysually positive. In
such situations intradermal skin tests and food challenge
may be dangerOU‘S. The foods most commonly involved
include eggs, various nuts and fish.

The incidence of urticaria and ang:i.oedema is high,
more than 20 per cent of the population being affected at
some time in their 11\/68[34]. Acute short-duration urti-
caria is most common in childhood and is usually self-
limiting, irrespective ©f treatment. Chronic gymptoms,
persisting for more than three months, have identifiable
causes 1in the majority of children but not in adults.
Causes include foods, drugs, inhalant allergens, physica]_
agents, hereditary conditions and emotional stress.

Reaction to food additives, such as tartrazine, sunset
yellow and benzoates,
clinical history, as they are regularly imbibed in large
quantities by children. When no other cause of chronic

may Bot be obvious from the

urticaria can be identified, it is useful to try @ diet which is

free of azo dyes and pregervatives. In the experience of
one paediatric allergy clinic, 50 per cent of such cases
improved o= =a diet, but oply 14 of 33 who jimproved
reacted to colouring matter or benzoate in a double-blind
challenge. Most of the children who failed to react on
Challenge were re-established on a normal diet without

relapse °f symptoms[35].

Gastrointestinal Symptoms

Failure to thrive, diarrhoea, vomiting @nd gastrointesti-
nal blood loss can sometimes be attributed to food allergy

or intolerance. Blood in the stools mg., Pe caused by milk-
induced colitis, which differs from ulcerative colitis. Of
those children who have food allergy °* intolerance, only
= small number have gastrointestinal symptoms[36].
Many either have, or gubsequently develop, other more
obvious atopic disorders. Nevertheless, skin tests, total
IgE and IgE antibody measurements are of poor diagnos-
tic value in these patients, since both false positive and
false negative results <an occur[36,37]. Dietary manipu-
lation (see Chapter 6) following the Goldman criteria[2],

may Pe unacceptable t° many parents, and, furthermore,
the reaction may be misleading because of variations in

onset or duration of symptoms . Serial small intestinal

biopsies can sometimes provide objective diagnostic evi-
dence. Small intestinal mucosal damage is best documen-
ted for cow's milk protein intolerance([37], but can also
occur with soy, chicken,
ance[38,39]. This intolerance may ©ccur as a gecondary
event following acute gastroenteritig[40] and the use of
hypoallergenic milk formulae during recovery from gas-
troenteritis
drome [41] .
world-wide, as demonstrated by studies in Malaysia and
Indonesia[42,43].

rice, fish and egg intoler-

may Yeduce the incidence of this

syn-
This observation has immense jimportance

Coeliac Disease

Coeliac disease is caused by gluten which damages the
small intestinal mucosa. Gluten, = mixture of proteins, is
a constituent of wheat, oats, rye and barley. Children

with coeliac disease most commonly present before the
age of two years, with abnormal gtools, anorexia, vomit-
ing, abdominal distension, irritability and muscle wast-
ing. However,
Symptoms are very varied and mgy, include constipation,

acute episodes ©f diarrhoea, iron deficiency anaemia,
rickets and short stature. Coeliac disease is treated with a

the condition can present 2t any age.

gluten-free diet, but the diet should not be started until
the djagnosis has been confirmed py intestinal bjiopgy.
Intolerance to gluten in coeliac disease is life-long, but
transient gluten intolerance is also well described. It is
important, therefore, to confirm the diagnosis of coeliac
disease by a series of biopsies while on the diet and
following gluten challenge. The mechanism Ly which
gluten is toxic to the small intestinal mucosa remains
uncertain, but immunological mechanisms are likely.
Genetic and environmental factors also play = part.

Eczema

It is becoming increasingly obvious to paediatriciang that
food intolerance or a]_lergy is an important cause oOf

eczema [44],
unclear and there are mgn,, Other factors which mg+,

although the basic mechanisms are still

exacerbate the disease. It has recently Peen guggested that
allergens such as house dust mite could cause gymptoms
by contact gensitivity[45].
also be important and gupplementation with essential
fatty acids may be more gppropriate than dietary restric-
tions[46]. Nevertheless,
factor and, in the absence of alternative therapy, diet can

sometimes be ygefully employed [44] .
The only controlled cross-over trial of diet in eczema

Nutritional deficiencies can

food intolerance is a common

showed a clear advantage in favour of the restricted diet
which excluded ogq, cow's milk, chicken and heef[47].
Another study utilised elemental diets in children with
very Severe eczema and demonstrated a dramatic im-
provement in five out of 10 ¢ggeg[48], However, diets are
difficult to maintain even with highly motivated patients

and parents[49].

Asthma and Rhinitis

The jmportance ©f £ood in causing respiratory disease has
not been properly evaluated. Systematic investigation I
difficult and consequently 2 precise diagnosis may Pe
difficult to achieve. At the same time, pharmacological
approaches to therapy are relatively simple and effica-
cious, regardless ©f allergic status. The only systematic
studies carried out have been of aspirin and food colour-
ing sensitivity and these have shown yidely discrepant
results (gee Chapter 5.4).

In devising diagnostic tests it is important to note that
challenge tests with foods may not produce = change in
lung function but can alter bronchial reactivity as detect-

ed by histamine jnhalation[50].

Infantile Colic

This common problem affects 16 per cent of infants[Sl] .
It occurs equally in those fed on cow's milk or breast
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milk.
sequently shown to have cow's milk protein intolerance

It is striking how many infants who are sub-

have in the pagt had persistent screaming and colic[5].
Withdrawal of cow's milk from the diet of breast_feeding
mothers was shown to be followed by an improvement in
colic in an uncontrolled study[52] but not in a subsequent
controlled tria1[53]. The association between infantile
colic and food intolerance thus remains to be proven but

may Well be gignificant in those in whom overt gatopic

symptoms subsequently develop.

Migraine and Epilepsy

For more than a century it has been accepted that food
may provoke migraine but the foods generally implicated
have been those containing vasoactive amines (see Chap—
ter § 1), Claims that zllergy may Pe involved[54] still
require confirmation but there is now evidence from the
first double-blind placebo controlled trig]l[55] that chil-
dren with severe migraine are indeed intolerant of certain
foods. The case for believing that many foods in any
combination can provoke migraine is a strong one, and
although laboratory and skin tests were pegative in this
trial, some support for an allergic basis comes from the
high prevalence of atopy and atopic diseases in the
children studied and in their families. However, some of
the children who had no evidence of atopy responded to
diets in the same way 28 those who were atopic. Children
successfully treated with diet no ]onger developed ™i-
graine when challenged With = variety °f recognised me=-
specific stimuli, and other symptoms such as abdominal
pain and eczema also improved. There was also a reduc-
tion in fits and hyperkinetic behaviour which occurred in
a few of the cases. Evidence obtained in adults suggests
(see Chapter 4.2) that there can be several provoking
factors for migraine, which are not necessarily the same in
all people who have this condition, and there is still doubt
as to which of the factors are primary'

Hyperactivity

The terms hyperactivity, hyperkinesis and hyperkinetic
syndrome are used yery loosely. Many clinical features
have been described: gyer-activity, short attention gpan,
poor concentration, impulsive behaviour and resistance
to discipline. Some authorities associate the conditions
with defects of neurological function sometimes described
as 'minimal brain dysfunction‘ . The end result is under-
achievement at school and disruptive behaviour. How-
ever, the distinction from any other forms of behaviour
disturbance is ,gque and the evidence linking it te food
intolerance is poor.

Estimates of incidence of hyperactivity vary from 3 to
10 per cent in schools in the JSA [56] but are much lower
in the UK. Feingold[571 suggests an incidence as high as
25 per cent in some gchools, which seems hardly credible.
It is all too easy to collude with parents, who cannot
accept that psychosocial factors are to blame for their
child's disruptive behaviour, by accepting that the child is
suffering from food intolerance. The use of the Feingold

diet[57] (see Chapter 6), which is eggentially free from

additives and salicylates, has been extensively encouraged
by lay organisations representing the parents of so-called
hyperactive children. In the experience of a number of
paediatricians, mood alteration in relation to food never

occurs in jgolation, but may Pe promj_nently associated
with other moxre obvious reactions such as §igrrhoea,

migraine, urticaria and gczema[55].

Essential Reactive Hypoglycaemia

Hypoglycaemia !¢ usually defined as a blood glucose
concentration of less than 2.2 mmol/litre[58]. This may
be associated with a wide yariety of symptoms, including
hunger, sweating, tachycardia, vague feelings of ill-
health, headache, abdominal pain and qceasionally
bizarre or aggressive behaviour. However, not all indi-

viduals will have all the symptoms and most patients with
these gymptoms do not have hypoglycaemia[59] .

Many individuals given = large dose of glycose after
fasting ¥ill develop rebound (or reactive) hypoglycae-
mia[58], and the prolonged oral glucose tolerance test has
been yjdely used as a diagnostic investigation for reactive
hypoglycaemia' This test is an artificial one, and in only a
tiny minority has it been pogsible to demonstrate that the

hypoglycaemia cccurs with normal meals and life-styles
and that gymptoms are related to low blood glucose

concentrations and relieved by Carbohydrate [60]. Despite
this, many writers in the lay press have continued to
assert that reactive hypoglycaemia is important’ particu-
larly in children, because they eat so-called 'junk' food. It
is claimed that the refined carbohydrate in processed
foods is responsible for hypoglycaemia and hence ...
toms, particularly behavioural ones. However, claims
that hypoglycaemia !¢ responsible for much ill-health in
adults have not been substantiated by objective evidence
[58,60-62], and there have been no systematic studies in

children to indicate that hypoglycaemia per se is respon-
sible for ill-health.

Non-existent Food Intolerance (Food Intolerance by Proxy)

Inappropriate diets can be dangerous and extensive pyp-
licity in the ]ay media has sometimes resulted in the
employment ©f unnecessary diets with adverse offects[63].
A recent study of 17 healthy children presenting at an
allergy clinic[64], showed that the mothers had imposed
severe djetary restrictions on the children in the mistaken
belief that food allergy was the cause of a variety of vague
and unsubstantiated symptoms. The mother's belief had
in many cases been reinforced by contact with organisa—
tions purporting to be able to diagnose food intolerance
by the use of dubious techniqueS. The characteristics of
the maternal involvement have led to the suggestion that
through the proxy of their parents, these children mani-
fest a variant of Munchausen's digeage, so called after the

famous Baron[65] .
Management

When the diagnosis of food intolerance is confirmed,
children should avoid the offending foods for at least six

Journal of the Royal College of Physicians of London Vol. 18 No. 2 ppril 1984 97



months after the last symptomatic contact. It may then be

possible to reintroduce small doses of the food under

supervision. A gpontaneous remission of food intolerance

i$ common, especially in younger children.
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4.2 Food-Induced Reactions in Adults

Foods which cause Reactions

The range of foods which can cause reactions is extensive

(Table 3). Evidence of an IgE antibody reaction (j g a

Table 3. Food allergy and intolerance

Foods commonly involved

Cow's milk Wheat/cereals/flour/yeast ~ Coffee/tea
Hen's egg Chocolate Preservatives
Fish/shellfish Pork/bacon/tenderised meat Artificial colours

Other foods reported == causing reactions [q]

Aniseed Clove Pea

Apple Fennel Peach
Artichoke Filbert Peppers
Banana Garlic (various)
Beans (various) Ginger potato

Beet Herbs (bay, sage, thyme) Seeds (caraway,
Berries (various) Honey dill, poppy,
Celery Horseradish sunflower)
Camomile Hops Sesame
Chestnut Mango Soya
Chicken Millet Sweet potato
Chicory Mustard Tapioca
Cinnamon Nutmeg Vanilla

positive skin or radicallergosorbent test) has been found
in approximately three-quarters (73?77 per cent) ©f
patients reacting t° egg, nuts and fish. The frequent
presence ©f asthma, eczema, angioedema °~ urticaria in
patients who are intolerant of these foods provides further
clinical support for the diagnosis of allergy in such
cases[2]. By way ©f contrast, the foods capable ©f produc-
j_ng the irritable bowel syndrome have been shown to
include wheat (with & normal jejunal biOpSY), corn, dairy
products, coffee, tea and citrus fruits. OF thege, coffee, tea
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and citrus fruits are not foods which are often associated
with clinical evidence of an obvious allergic response.
Milk and dairy products appear to be capable of
causing either gastrointestinal or mere yidespread reac-
tions and p5+, therefore occupy 2 intermediate position.
The same may be true of wheat and yeast products, soya
and chocolate[3]. In the study which showed a phjigh
incidence of IgE reactions to eqq, fish and pytg, only 14 of
46 patients (30 per cent) with milk intolerant or milk
allergic symptoms Pad positive skin or radioallergosor-
bent tests for IgE antibody[2]. I the remainder, some
form of gelayed immunological reaction cannot be ex-
cluded, but it is also pogsible that many patients with
cow's milk intolerance, including seme with the irritable
bowel syndrome, have a reaction which is not due to

immunological causes of gpy, kind.
A number of non-immunological causes of food intoler-

ance due to epnzyme deficiencies or pharmacological
problems are discussed in Chapter 5- A relative intoler-
ance to substantial amounts of fatty foods has also been
described in otherwise healthy subjects[4]. It is Iikely that
a number of mechanisms which may ©ause gymptoms Of

food intolerance still remain to be discovered.

Syndromes in Adult Life

Symptoms which occur in the course of food reactions are
summarised in Table 4. In 4qyltg, food intolerance due to
non-immunological causes attracts far moxre attention
than food allergy per se but food allergy is by no means
rare. Classical gllergic symptoms may Pe present, as in
childhood, and the gresence of urticaria, asthma, or even
anaphylaxis strongly suggests the presence ©f allergy o=
some other mechanism which stimulates (or simulates)
mast cell activity (see Chapter 5.2). Some less common
syndromes also have an immunological component; for

example, eosinophilic gastroenteritis is a rare form of
bowel disease which is characteristically linked with some

form of abnormal immune response £° foods[5]. Rectal

bleeding " haemorrhagic proctitis has also been proposed
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Table 4. Features of food allergy and intolerance

Gastrointestinal symptoms

Early?
swelling ©f lips, tingling of mouth or
throat, vomiting, pain

Late?

diarrhoea, constipation, bloating, Steatorrhoea

Remote gymptoms

Rhinorrhoea, urticaria, angioedema, asthma,

eczema, headache, joint pains

anaphylaxis,

as an gallergic response, Put there is still insufficient
evidence to enable a distinction to be drawn between an
allergic form of proctitis and more extensive inflamma-
tory Powel disease[6].

The role of cow's milk in adult food intolerance is
poorly understood but it has been claimed that milk can
provoke = relapse in patients With kidney disease (causing

a steroid-sensitive pephrotic syndrome) [7],
have been cases in which a low blood platelet count has

and there

been reversed on a milk-free diet[8,9}.

other food-provoked symptoms, SUch 2= nausea, bloat-
ing, abdominal pain, and either constipation or diar-
rhoea, affect the gastrointestinal tract. These features of
the irritable bowel syndrome may be accompanied by
allergic symptoms elsewhere but can also occur in isola-
tion, unaccompanied by any evidence of an immunologi-
cal reaction (gee Chapter 2). Two studies,

double-blind challenges were performed i» patients wWith
the irritable bowel syndrome,

in which

gave rather discrepant
results[ 10,11 ], In one[10], using flavoured puree prepara-
tions, food intolerance was reported in as many 28 two-
sometimes accompanied by objective
evidence of an increased release of prostaglandins in the
In the other study[ll],
capsules, the only patients (3 of 19) who reacted were
patients who had other IgE—mediated reactions. In discus-
sion of these apparently conflicting results it has been

emphasised that even pgychosomatic reactions may in-
volve the release of chemical mediators and that the

thirds of cases,

rectum. which used food in

finding of raised rectal prostaglandin levels cannot estab-
lish the nature of the initiating event[12]. Nevertheless, it
may be that relatively small quantities of food in capsules
are sufficient to trigger allergic reactions but that ]_arger

amounts or repeated challenges are necessary t© provoke
other types of food intolerance.

It remains to be established whether different quanti_
ties of food may provoke symptoms of intolerance due to
different mechanisms. For example, the bacterial fermen-
tation of unabsorbed food residues releases hydrogen and
carbon dioxide, and the resulting excess Of intestinal gas
and flatus[13] may be construed as a gymptom of food
intolerance. Since colonic bacteria can both produce and
consume hydrogen[14], it is possible that some adverse
reactions to foods may be related to a change in bacterial
flora due to infection, the use of antibiotics or some other
cause. Such food-induced symptoms may Pave nothing t°

do with immunological reactions and mgy arise golely
from bacterial changes.

Urticaria

The jtching skin weals (urticaria, nettle-rash, hives)
which may follow the ingestion of particular foods are
probably caused by more than one mechanism, of which
allergy is the most important. IP seme cases, however,
when urticaria is provoked by aspirin o= by specific foods
(which may ©r may not contain galicylates) there may be
evidence of abnormal prostaglandin release but scant
evidence of allergy. In other types of food-induced urti-
caria, food additives often gppear t° be responsible and
positive provocation tests can be demonstrated in one-
third of cages[15] (see Chapter 5.4). The wide rapge of
colouring agents 2nd preservatives in foods (Table 5) may

Table 5. Examples of food additives which have been associated
with urticaria.

Antioxidants

Butylated hydroxyanisole (E320)
Butylated hydroxytoluene (E321)
Colourings

Amaranth (E123)

Sunset Yellow (g1 10)

Tartrazine (E102)

Preservatives

Benzoic acid (E210) and its derivatives
Sodium petabisulphite (E223)
Sodium nitrite (E25()

Flavourings

Menthol

Quinine

Others

Papain (used == a meat tenderiser)

Penicillin (s residues from the veterinary
Tetracycline ! treatment of animals)

*No E numbers

make it almost impossible to identify the individual
additives responsible' Furthermore, even the most long-
standing urticaria, which subsides on an elimination diet,
may fail to recur on re-challenge, in which case the cause
remains uncertain.

The complex nature of urticaria sometimes means that
the response t° provocation tests is variable. Exercise is a
potentiating factor, as shown by = patient with IgE
antibodies to shellfish, whose anaphylactic response t° =2
shellfish meal occurred only when the meal was followed
by exercise[lﬁ LIt should be borne in mind, therefore,
that a variable response does not rule out the diagnosis of
food-induced urticaria.

Migraine

The relationship ©f food to migraine has been reviewed
elsewhere[17]. Foods which provoke migraine include
milk and cheese, fish, chocolate, oranges, alcohol, fatty
fried food, vegetables (especially onions), tea and coffee.
In many cases it has been gyggested that susceptibility e
the pharmacological effects of tyramine and other amines
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may P® 2 contributory factor but, for the majority of
sufferers, the most common precipitating factor is stress.
Despite recent evidence in children (see Chapter 4.1),
allergy has not been shown to be ¢]pgely associated with
migraine in adults.

It is worth noting that the relationship of food to

indirect. Lack of food causes

migraine may &also be
headache and jrritability i® many people Put =an precipi-
tate a pigraine attack in those who are predisposed[18].
Thus, fasting by Jews and Mohammedans or a low
energy intake in those who are glimming <=» provoke
these gymptoms. Precipitating factors may, also be cumu-
lative: women patients sometimes say they can drink wine
but not during the pre—menstrual week, or that their
migraine disappears during pregnancy and is exacerbated
by the contraceptive pill.

Whatever the precige Metabolic cause of an attack of
migraine, its development may be followed Ly = refrac-
tory period in which further attacks cannot be elicited.
Prodromal symptoms may then occur, however, signal-
ling = susceptibility to further migraine episodes[19].
Cravings for food, in particular sweet o= carbohydrate
food, may be noted some hours, often the day °r evening,
before an attack is due[19]. Sleepiness and yawning =re
another prodrome, =2s is the symptom of hunger in some
people. Some patients become irritable or depressed?
others feel elated.

Diet and jpint Disease

The gapility ©f gpecific foods to provoke joint pain and
swelling has been the subject of a number of reports. In
some cases there is a well-defined metabolic basis for the

symptoms, as in the disturbed uric acid metabolism of

gout. In this condition, the effect of alcohol in provoking
joint symptoms can be explained by its dual effect of
increasing the gynthesis ©f urate[20] and reducing its
urinary excretion[21]. The basis for reports that foods
containing sodium nitrate or menthol can provoke attacks
of palindromic rheumatism[22,23] is less clear.

Despite =2 number of anecdotal claims that there is an
association between food 'allergy’ and the more chronic
forms of arthritis, there is little evidence for this which
could stand yy, te critical examination[24]. Penman and

his golleagues[25] mote that joint symptoms San eccur as
part °f = generalised immediate hypersensitivity reaction
(for example urticaria) and can be triggered by milk o=
other readily defined food a]llergens. Nevertheless, when
these investigators gave @ basic exclusion diet to 24
rheumatoid arthritis patients for periods of one to six
months, there was no evidence that the natural higtory of
the disease was affected, and double-blind food challenges
with gugpected food allergens caused no gignificant ad-
verse effects. Neither is there evidence that a lactovegetar-
ian diet can be of benefit in this disease[26] .

In a few cases reports that food can exacerbate inflam-
matory joint disease have been gypported by s=me objec-
tive evidence. Parke and Hughes [27] reported the case of
a woman with seronegative rheumatoid arthritis who had
other features of atopy and had IgE antibodies to milk in
her blood. Her symptoms regressed on a milk-free diet

and = gsubsequent Milk challenge was followed Ly an
exacerbation of arthritis which could be objectively
measured and gppeared to be accompanied by an im-
paired ability to metabolise immune complexes. It is
possible that in such patients the food-containing cem-
plexes which circulate after a milk feed might be eliminat-
ed abnormally slowly and also that these complexes may
activate platelets and cause a release of serotonin[28].
The interpretation ©f these various observations is
uncertain. The ‘palindromic' rise and fall ijoint symp-
toms in patients with other evidence of food allergic
disease is widely known but is seldom a major problem.
The more chronic forms of arthritis are another matter.

Even if rheumatoid arthritis can be exacerbated by some

foods and improved by prolonged fasting[25], this finding
may 7Ot be gpecific to the getjology ©of the condition. 1t
has been established that absorbed food proteins form

circulating immune complexes[29]. An exacerbation of
symptoms Which follows this type of immune complex

'1oad' may merely reflect the ipghility of a patient's
reticulo-endothelial system t© cope With extra work.

Psychiatric Symptoms

Irritability and depression 2*® among the gymptoms
which may accompany food intolerance, but it remains to
be established whether foods can provoke psychiatric

problems alone, unaccompanied by other gymptoms
which would suggest = tissue reaction elsewhere.

Management

The dietary management of food intolerance has been
shown to be effective and is the subject of a later chapter
(see Chapter 6). Other approaches to treatment have
been ynsatisfactory, although aspirin-like drugs can be
useful in some subjects to cover dietary lapses and the
preventive effects of oral sodium cyromoglycate are still
being debated. Attempts =t desensitjsation remain jpong
the unproven remedies for which repeated claims have

been made but never substantiated. The fact that spon-

taneous recovery i not uncommon among food allergic
children gyggests that some form of suppression of the

response 1§ possible. Controlled trial evidence is still

needed to proye that gpy, of the available methods of

treatment can jpprove on this gpontaneous remission

rate.
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amenorrhoea connected with

their dietary manipu-
lation*]. ©OF particular importance is the tendency ©f
'dieting', a marked and
noticeably increased interest in food and food prep-

such women to have, while

aration. carbohydrate abstention and avoidance is often
followed by = period ©f eating in which mainly carbohy-
drate foods are sought [7] . While this is a feature exhibited
by most girls’ in some the pattern is more dramatic’ and
their eating hes = 'bingeing' quality (bulimia). This
behaviour seems to be associated with the perception
these y,oung women have of their bodies and the socio-
cultural factors which have influenced them. Since the
Second World War the desired female ghape has become
more angular and lean gnd, as women are responsive to
fashion[B], there is pressure ©° them to conform to a
'slim' image. It follows that gociety's pressure could lead
women, a5 a whole, to Pe gusceptible to food aversion,
faddism and bylimia[9].

Food Fads

Food likes and dislikes are also common. The physician‘s
advice is rarely sought, except when the behaviour is
severe. Fads are particularly eommon in the ipfant, the
adolescent and in those under stress.

Food refusal in infancy i usually part of =2 mex< general

negativism. The feeding problems of later life can be
initiated at this time from the conflict between the

parents' need to be sure their child is properly fed and the
infant's drive for increasing autonomy[10] . The conflict is
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heightened when food becomes an expression of the love
that a mother has for her child, and food refusal appears
to both recipient and donor as love rejected.

As the infant becomes a child, = particular food can
become invested with emotion and be yged, with the
mother's ganction, to console and comfort. Faddism thus
becomes more pathological when love is given less as an
intangible and moxre in the substantial form of food.

Normal regponses
sadness is not appreciated, and discomfort not acted ypon

to mood change are not Jlearned,

except by the passive response ©f being fed- AN unsurpris-
ing result is childhood obesity, and the child's shape

becomes a reflection of his mother's anxiety, insecurity,
or neurotic propensity. The result is to confuse, in the
child's mind, the subtle reinforcing experiences <on-
cerned with the relationship Petween hunger and gatiety
on the one hand and the child's developing autonomy ©»
the otherfl 1].

Adolescence is a time of exploration and enquiry, and
food likes and dislikes are part of normal experimenta-

tion. However, such normal behaviour can extend to

neurotic jptensity. The fear of gpproaching independence

from and resentment of dependence on

parents, ©* anger
them, especially if heightened by seXual unsureness, may
exacerbate previously learned childhood habits. Thus
food avoidance, 'dieting', mild bylimia, over-estimation
°f body shape, and undue preoccupation With body
weight =are widespread features, particularly i? young

women .

Food Aversion as an Illness

The difference between a normal attitude to food and an
abnormal one is not clear-cut. The degree of food aver-
sion necessary t°© cause distress will vary widely and
depend, in the mgin, o=» individual response. In addition,
those who develop = phobia which leads them to avoid or
reject or over-consume particular foods should be distin-
guished from those with a psychological intolerance who,
by = variety ©f psychosomatic mechanisms, develop, ©*

occasionally simulate, physical symptoms When particu-
lar foods are eaten.

Psychological Food Intolerance

Psychological food intolerance is the clinical manifes-
tation of an adverse physical or psychological reaction
caused not by the food itself but by emotions associated
with the food or with the eating of that food. Such a
reaction may be indistinguishable from those due to food
intolerance, but the diagnosis is made by the failure to
reproduce an adverse reaction when the patient is un-
aware that a food has been consumed, i.e. when it is
administered by, for example, = nasogastric tube. Thus
the avoided food may Pe = single food, 2 conceptual series
of foods, or unrelated foods which have nothing in
common other than subjectively.

The gymptoms 2re vague 2Rd fluctuating, and affect
different hodily systems, but, =2s With many psychosomat-
ic {llnesses, in any individual patient = particular system
will be most regponsive. MOSt commonly, apart from a

feeling °f being unwell, the patient complains ©f gastroin-
testinal gymptoms Such as abdominal gyelling, discomfort
or pain, mausea or diarrhoea; or cardiovascular symp-
toms, palpitations, dizziness or chest paing and pigraine
or breathlessness. Hyperventilation may be an unrecog-
nised factor (gee Chapter 3). Psychological symptoms

such as depression, irritability and gleep disturbance are
also described but are claimed to be secondary to the

worry about 'food allergyv .

In a recent gtydy([12], objective evidence of food hyper-
sensitivity was sought by the use of exclusion diets and

provocation tests in 23 patients whose bowel gymptoms
were guspected ©f being due to food intolerance. A

relationship to food was confirmed in gply four patients.
A high incidence of psychiatric disorder was found in the
remaining 19, which was well within the range of severity
seen in new psychiatric out-patient referrals. From the
pOil’lt of view of management, 2 controlled study of 50
patients with gymptoms ©of the irritable bowel syndrome
has shown a gignificantly greater improvement when
psychotherapy w=s part ©f the treatment [13].

This and other work suggests that many of the symp-
toms described by patients claiming 'allergy' can be
understood in general psychiatric terms. The marked
fluctuations in weight, the bodily swellings, heavy sweat-
ing and tachycardia =xe reminiscent of those described
following = bingeing attack in those with 'bulimia nexr-
vosa', or the bulimic form of anorexia nervosa, Wwith
alternation between epigodes ©f over-eating and moxe
prolonged episodes of food avoidance (gee heloy). The
common  pgychiatric diagnosis is neurotic de-
pression, although the diagnosis of other typeg of neurosis
and personality disorder may also be made. The patients
are ysually unduly suggestible and an yngupported diag-
nosis of z]lergy has often been suggested first by their
medical attendant. Omn the whole,

most

these patients are
hostile to pgychiatric diagnosis and can jccept an external
cause for their symptomg mere readily than an internal
ene. However, @2 psychiatric diagnosis <am ygyally be
made at psychiatric interview.

Neurotic Fads

Neurotic faddism tends to revolve around the active

search for a particular food, especially = carbohydrate
food. The food is chosen superficially for its availability,
sweetness or the sense of fullness it brings‘ Often the
'choice' reflects the symbolism ©f the particular food,
learned in infancy. The faddism is life-disrupting and
persistent and has an obsessional quality te it. The patient
recognises that it is a fad and does not try to rationalise
this behaviour.

Intolerance of Food by Proxy

Sometimes the intolerance lies not so much with the
patient as with his or her family. The family are unable to
accept the patient's behaviour oxr symptoms in terms
other than of physical illness. The Suggestion, often of
medical origin, that the problem could be 'allergic', is
seized ypon te avoid ypgetting = often precarious family
equilibrium. The patient gives the impression ©f being =
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passive pawn i a game played by others. When the
patient i% socially disruptive, the formal diagnosis given is
usually psychopathy o= 'hyperactivity in childhood', but
if the child demonstrates an aversion to food, the diag—
nosis given may be that of anorexia nervosa.
These cases pregent certain common features:

(a) there is a pogitive family history ©f food allergy e
asthma which sensitises the fami]_y to the 'danger' of food;
(b)
morbid interest in food, food preparation ©r body weight;
(¢c) at least two members of the fapily act in concert;
(d) although intelligent, there is a tendency for them to

appear very gullible.
In the absence of acceptable help from conventional

certain members of the nuclear family describe a pre-

medical gources, Such families often seek out unorthodox
methods of treatment and the whole behaviour pattern
rapidly becomes entrenched. Such large sums of money
can be gpent that it becomes jncreasingly difficult for the
family to disengage from their belief that the illness is an
allergy, ©r to recognise that the gymptoms stem from

family problems.

These families are clearly ill and need to be differentiat-
ed from those cases in which the parents of a child with an
identifiable disease, such as schizophrenia, have read of
the possible role of diet in mental illness and are tempted
to give elimination dieting a trial.

'Total Allergy Syndrome'
The 'total allergy syndrome' has received attention in

both the medical and the lay press. The term, 2s currently
used, has not been applied to the multiple allergies which
occur in highly atopic individuals. Medical responses t°
the term have been sceptical[14] because, if the title is
taken literally, the condition is incompatible with life.

The symptoms of the condition are vague and variable.
Weakness, lethargy, convulsions, faintness, fits, asthma-
like breathing, migraine, gastrointestinal and urinary
symptoms, aches and cutaneous hypersensitivity have
been described. Some critics of the allergy theory have
Suggested that these symptoms closely resemble those of
hypocarbia[14] resulting from hyperventilation.

The aetiology, if not allergic, is unclear because few
reports have been published and none in great detail.
Some descriptions suggest that patients 2re avoiding
fOOd[lS], others that psychological intolerance is at the
root of the problem[16]. The general impression s that

Table 6. Food intolerance and food aversion.
Complaint °f
adverse reaction

Food

avoidance Maybe

Psychological

intolerance Yes

Food

intolerance Yes

Food

allergy Yes

104

Reproducible adverse reaction when

Aware of food

Journal of the Royal

the condition is an example ©f the ghstaining form of

anorexia nervesa (gee page 105) occurring in == hysterical
personality.

The irrational fear of being of normal weight, consid-
ered to be a diagnostic feature of anorexia nervosa[17] , is
usually strenuously denied py both the patient and,
usually, her attendants. It is also suggested that it is a
personality disorder[16], and in particular = dissociative
reaction, whereby the symptoms 2re unconsciously pro-
duced because of an inability to face underlying emotion-
al conflict.

Whether or not the 'total 3]llergy syndrome'’ exists as a
diagnostic entity, = significant mumber of patients Who
have been claimed to have the disorder can be diagnosed
as having = psychiatric illness. To this may be added the
problems of a nutritional disturbance which, in patients
treated with an 'elemental djet', can include well-defined

biochemical agbnormalities[18].

Avoidance of Food and the Eating Disorders

In these disorders, which occur particularly in women,
the clinical problem rests not with the food itself but with

the avoidance of fpod, its medical

consequences and its
psychological aetiology; when the gugpected food is know-
ingly eaten there is no adverse reaction. This differenti-
ates it from thSlcally or psychologically determined food
intolerance. Not all patients who present with psychologi—
cal food avoidance will necessarily complain of an 'aller-
gic' reaction; fact, perhaps the majority
recognise that their gymptoms =re emotionally deter-
mined. However, food avoidance may be consciously or
unconsciously masked and then redefined as 'food aller-
gy' (Table ¢). The avoidance pgy be continuous, o=
interspersed Wwith periods ©f excess eating, and the
patient's body weight may Pbe affected.

adverse in

Anorexia Nervosa
Perhaps anorexia nervosa 1s the most malignant form of
of

food aversion to be found. loss

Despite the term,
appetite in anorexia is not a feature, and the disorder
centres around body weight. While most clinicians would
agree with Thoma [19] said that the

obvious hallmark of anorexia is a physically determined

when he 'most

refusal of food', it is the fear of normal adolescent body
weight [17] which is the pgychological Pasis of diagnosis ©f

Abnormal immuno-

Unaware of food logical reaction

No No
No No
Yes No
Yes Yes
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the condition. Diagnostic criteria have been established
for anorexia peyypga[20,21] . Although the condition may,
not manifest itself until the late teens or twenties, the dis-
order originates in early adolescence. Adolescent uncer-
tainty and difficulties in zccepting the pgychological and
biological changes associated with adult gexuality are im-
portant factors. An endocrine disturbance manifesting 2s
amenorrhoea in women or loss of libido in men is usual.

Anorexia nervosa is divided?on the basis of the

persistence of their aversion to food?into two clinical

groups. Most commonly, young anorectics maintain their

low hody weight by avoidance of carbohydrate. # second
group Of anorectics exhibits bulimia and maintains yeight
by purgation and pgychogenic vomiting.

There are a number of clinical similarities between
those patients Who present with anorexia nervosa (par-
ticularly when it is associated with an hysterical personal-
ity) and those anorectic patients who claim 'allergy' with
no gupporting evidence of food intolerance. Both groups
(a) declare a fear of food, which reaches the intensity of a
phobia that they can rationalise and may Sven extend to
environmental chemicals; (b) imsist on preparing their
own food and tend to eat alone; (c¢) have a deep-rooted
interest in food and food preparation; (d) voluntarily
place themselves on exclusion diets even at low body
weight; (e) desire to isolate themselves ayway from food; |f)
claim lethargy but show intermittent periods ©f hyperacti-
vity; (g) claim a plethora °f bodily symptoms accompa-
nied by clinical features such as low body weight and
amenorrhoea, and (h) tend to be gyggestible.

The Bulimic Syndrome

Bulimia nervosa[22] er the bulimic syndrome [23] is a
recently described disorder characterised by powerful and
intractable ,yges to over-eat, particularly carbohydrate
foods. The fatness, ordinarily the result of such pipge-
eating, is prevented by psychogenic vomiting, purgation,
or intermittent periods of starvation, so that the patient
(normally a woman) remains within her normal range for
weight. The bulimic episodes are awaited with great
distress and marked by feelings of loss of control, self-
disqust, anger and depression. Diagnostic criteria have
been established by Russell[22] and the American psychi_
atric Aggociation[24]. Some patients give = history °f
having had anorexia nervosa[22] PUt many 9° not[7,23].
The prevalence ©of bulimia in general populations I¢
unknown, but gymptoms associated with it are com-
mon[25-27] and may be increasing. Treatment can Dbe

successful [28].
Bulimia is a private affair: it is not uncommon for

spouse and general practitioner te k¥now nothing of the
patient's behaviour. The bulimia is periodic but runs a
prolonged course. Attacks are initially stimulated py
emotional stress or by the taste of carbohydrate, but later/
when the hingeing becomes daily, it has the features of a
compulsion or habit. Dietary intakes yary, but the lbinge_
are ysually sweet or gtarchy. Mean intakes of
patients who vomit daily axe 7,000 k calories per day[291 .
Electrolyte disturbances can occur, particularly if the
patient combines the vomiting with the use of laxatives or
diuretics. Fitg, tetany and fever can lead to misdiagnosis.

foods'

On examination the patient appears pale, sweaty and
tremulous, the teeth may be eroded and the salivary
glands swollen but painless. The abdomen is distended,
often with marked bOIbOIngi. Menstrual irregularities
commonly occur, although the patient is of normal pody
weight.

The majority of such patients tend to be quiet, shy,
hard-working wemen whose predominant clinical gypmp-
tom is either depression ©* anger. However, a minority
present With psychopathic or hysterical features. In ...
ticular, they are rather gylljple and guggestible, emotion-
ally shallow or higtrionic(7],

A number of features are common to bulimia nervosa

and psychological food intolerance: (a) an unusual preoc-

cupation with food and food preparation which preceded
the presentation of the disorder; (b) gastrointestinal
symptoms; (¢) marked fluctuations in weight; (d) episodes
of sweating unrelated to exercise; (¢) abdominal disten-
sion; (f) bouts of tachycardia; (g) = tendency to affect
females, and (h) those affected tend to be psychologically
hostile but gyggestible.

Food Aversion and other Mood States

Food manipulation and weight fluctuation can occur in

association with many psychiatric illnesses. Compensa-
tory eating is common in mild neurotic depression, while

reduced gppetite is more frequent in the less obviously
stress-related endogenous depressions. Food avoidance
may also occur in other psychotic disorders.

Conclusion

Food aversion is common and comes in many guises.
Among those claiming to have gllergic disorders there are
significant numbers who can be diagnosed == being
psychiatrically ! and who .5 respond to psychiatric

treatment. Gystematic research into the aetiology, patho-
genesis and clinical features is needed.
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5. DEFINING THE PROBLEM AREAS

5.1 Food Intolerance and Inborn Errors
of Metabolism

Although inborn errors of metabolism are general]_y rare,
those who are affected by them are often unable to

metabolise one or more Of the constituents of foods.
Symptoms may arise because of the accumulation of toxic
intermediates which cannot be proceSSed through the
normal metabolic pathways or else because of a deficiency
of essential putrients(1].

The relationship between the symptoms and the food in
those who have acute reactions mgy, be readily apparent.
The same relationship is not usually obvious in those in
whom the reactions are of a more chronic nature and
which may develop only gradually over months or years,

Most of the inborn errors discussed below are yery
rare. However, adult-onset lactase deficiency may be an
important contributor to non-specific symptoms ©f food
intolerance in the UK, especially among non-Caucasian
people. Glucose-6-phosphate dehydrogenase deficiency
and gldehyde dehydrogenase deficiency also have a prey-
alence in certain ethnic groups that exceeds 1 pey cent of
the population.

In this chapter, the inborn errors are divided into two
categories which may overlap: those in which the disorder
is primarily gastrointestinal, causing defects in digestion
or absorption, and those with a systemic defect.

Inborn Errors of Digestion and Absorption

Inborn errors of the gastrointestinal system may affect the
digestion and absorption ©f carbohydrate, fat and pro-
tein[2].

Carbohydrate

The most frequent symptom °©f carbohydrate malabsorp-
tion is yatery acid diarrhoea following ingestion ©f =
specific sugar. In severe congenital disorders such as
glucose-galactose malabsorption, the diarrhoea may be
profuse and start in the neonatal period, but in others the
symptoms vary considerably. There is always improve-
ment when the offending sugar is withdrawn from the
diet.

Lactase Deficiency

TwO typeg of lactase deficiency are recognised, the cen-
genital and the acquired forms[3]. Congenital lactase
deficiency presents neonatally with profuse watery diar-
rhoea and collapse when milk feeds containing lactose are
given[4].
lactose can be 1ife_saving.

The acquired type presents later, following 2 decline in
lactase activity which occurs during childhood. In some

The condition is inherited and withdrawal of the

ethnic groups the prevalence ©f this type ©f hypolactasia
may reach 90 per cent but in Western European Cauca-
sians it is less than 10 per cent[5,6]. Although in various
ethnic groups there appears t° be = relationship Petween
the prevalence ©f hypolactasia @nd the quantity of milk
drunk by that population, it is generally accepted that this
condition has a genetic basis and is not determined by
environmental influences[3,5].

The diagnosis ©f hypolactasia may P suspected if
diarrhoea, abdominal distension, discomfort and flatu-
lence follow the ingestion of milk, but the symptoms

themselves gy, not differ from those of the irritable

bowel gyndrome (see Chapter 2). Many lactase-deficient
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patients take some milk without any difficulty, 3nd
symptoms occurring after a single lactose load differ little
from those which occur after a placebo[7,8]. Despite this,
the diagnosis of lactase deficiency is usually established by
giving a lactose 1load, observing the clinical regponse, and
measuring Stool gugars and the breath hydrogen. This
may be confirmed by measurement of lactase activity in
mucosa obtained by small intestinal bj_opsy[S], Finally,
symptoms should jmprove when lactose has been with-
drawn from the diet.

Primary Sucrase-Isomaltase Deficiency

Deficiency of the enzyme sucrase-isomaltase causes a
wide gpectrum °f symptoms, ranging from severe diar-
rhoea to mild symptoms of loose stools with abdominal
discomfort, particularly in the older child[3].
is responsible for the hydrolysis ©f sucrose, maltose and
some bonds of dextrins. Investigations follow similar lines

The enzyme

to those carried out for lactase deficiency but a sucrose
load is yged, followed by measurement of the enzyme
activity[5].

The diagnosis s=ems surprisingly easy t° ™ss. Symp-
toms tend to improve with age and are often mistaken for
symptoms of the irritable bowel Syndrome or are miscon-
strued as a reflection of maternal anxiety[9].

Trehalase Deficiency
The {ifficulty in distinguishing enzyme defects from other
causes of food intolerance is well illustrated by trehalase

deficiency. Trehalose is a npon-reducing sugar which
occurs in lower plants, including young mushrooms. One
family has been described in which severe gymptoms
developed eating mushrooms[10]. The family

proved to be trehalase-deficient. Since symptoms which

after

occur after eating mushrooms are commonly attributed to

toxins; this condition may be more common than is

generally recognised.

Protein

In the inherited disorders of protein digestion, where
there is a deficiency of digestive enzyme such as enteroki-
nase and trypsinogen the clinical features are failure to
’

thrive, the production of offensive stools, hypoprotein-
aemia and angemiafll]. The major complications are
caused by = deficiency of essential amino acids and other
nutrients rather than any toxic effect of the protein.

Absorption of Amino Acids
When amino acids are poorly absorbed, the

may be due to the deficiency of essential nutri-
ents, such as the geficiency ©of lysine @nd arginine in

lysinuric protein intolerance[l2], Put other symptoms
may Pe caused py the ghsorption ©f breakdown products

clinical

features

of the unabsorbed amino acids. It has been gyggested,
though never proved, that some of the peuropsychiatric
features of Hartnup disease are due to the ghsorption of
indoles and free gpineg[13]. One patient with an isolated
defect of the absorption of methionine who had diarrhoea,
fits and mental retardation, improved on a low methion-

ine giet[14].

Fat

The malabsorption ©f fat causes steatorrhoea and failure
to thrive and the symptoms are often exacerbated by =
high fat intake. This 5+, be due to isolated deficiency of
the enzymes lipase and ¢olipase[15], and to pancreatic
disease. Cystic fibrosis in particular and Shwachman's
syndrome may present solely With gastrointestinal gymp-
toms [16].

In abetalipoproteinaemia there is usually steatorrhoea
and failure to thrive[161. The retinal and neurological
complications which deyelop later are thought to be
secondary ®° malabsorption of fat-soluble yitamins, par-
ticularly vitamin g[17],

Systemic Disorders
Disorders gf Amino Acid and Intermediary Metabolism

In this gection, the disorders of amino acid and interme-
diary metabolism are divided into those which lead to

(hyperammon-
aemia), those which cause an accumulation of organic

toxic levels of ammonia in the blood

acids, and those in which there is a defect in the catab-

olism of one or more amino acids but no acute symptoms .

Hyperammonaemia
Ammonia is a major product ©of the catabolism of amino

acids. Normally it is converted rapidly into urea and
rendered harmless. Any disorder (Tgple 7) affecting the

Table 7. Inborn errors (rare) causing hyperammonaemia.

N-acetyl glutamate synthetase deficiency

Carbamoyl phosphate synthetase deficiency

Ornithine carbamoyl transferase deficiency
Arginosuccinate synthetase deficiency (Citrullinaemia)
Arginosuccinate lyase deficiency (Arginosuccinic geiduria)
Argininaemia

Hyperornithinaemia, hyperammonaemia,
homocitrullinaemia syndrome

Lysinuric protein intolerance

Hyperlysinaemia with hyperammonaemia

(Organic acidaemias)

synthesis of urea 5+, therefore cause the accumulation of
which is highly toxic, particularly te the
central nervous system[lZ]

The most geverely affected patients present in the
neonatal perjod with a disturbance of brain function
(toxic encephalopathy) which is often fatal. Those who
are less severely affected 5., present in the first o5, of
life with failure to thriye, loss of appetite, vomiting and
delayed development. Symptoms are commonly made
worse by protein andl as a resultl mothers may uncon-
sciously select a low-protein diet. Patients 5y also have
episodes ©of nausea and yomiting, anorexia, lethargy,
slurring of speech and ataxia. These attacks which, when

ammonia,

severe, may cause loss of consciousness and other neuro-

logical abnormalities, are commonly misdiagnosed as
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encephalitis, poisoning or as behaviour disorders. Attacks
may Pe precipitated by dietary protein, although the
Y Yy g
patients commonly have an aversion to high protein
foods, and attacks may also be precipitated by infections
which cause the resultant breakdown of body protein and

hence the accumulation of ammonia.

Disorders of Qrganic AcidMetabolism

In the organic acidaemias there is an accumulation of
acidic metabolites which are mostly derived from the
breakdown of essential amino zcidsf ]_7] . Many disorders
have now been described (Table 8) which may present in

Table 8. Some of the less rare grganic acidaemias

Maple syrup urine disease (pranch chain ketoaciduria)
Propionic acidaemia

Methylmalonic acidaemia

Isovaleric acidaemia

/3-Ketothiolase deficiency
Glutaric aciduria type !

the neonatal period or later in infancy and which have
very varied clinical features. The most severe disorders
may be precipitated by milk feeds in the neonatal period.
There is an overwhelming illness, usually with a severe
metabolic acidosis and toxic encephalopathy. Children
with less severe disease may present later in infancy with
failure to thrive, vomiting, anorexia, delayed develop-
ment and peurological symptoms. Th€ symptoms may
clearly be exacerbated py protein @nd may develop with
the introduction of cow's milk and mixed feeding, but the
relationship between the protein intake and the gymptoms
is often not clear-cut. Infections, particularly those caus-

ing vomiting, may <ause endogenous protein breakdown
and hence an accumulation of organic acids with an

exacerbation of symptoms .

Other Amino Acid Disorders

Several disorders of amino acid catabolism cause a
chronic 1illness without acute symptomsfl] . The associ-
ation between the protein intake and the disorder is not

readily apparent . These conditions are listed in Table 9.

Disorders gf carbohydrate Metabolism

Fructosaemia

Patients with this condition cannot break down fructose
and as a result they develop nausea, vomiting, abdominal
pain, sweating and even convulsions when fructose is
given[18] . Children most commonly present with loss of
appetite, failure to thrive, and liver digease, the symp-
toms starting with the introduction of mixed feeding. The

cause of the child's 1illness may Dot be immediately

obvious and a careful dietary history is always necessary.
Older patients develop 2 marked aversion to all foods
containing sucrose (Wthh contains fructose) or fructose
itself, sometimes developing curious feeding habits or
anomalous behaviour. On a fructose-free diet the patients

do extremely well.

Table 9. Other amino acid disorders causing chronic illness

Response
Disorder Symptoms if Untreated to Diet
Phenylketonuria Mental retardation, fits +
Cystathionine Synthetase de-Mental retardation +
ficiency Eye, skeletal and

(classical homocystinuria) vascular complications

Tyrosine aminotransferaseEye and skin complica- -
deficiency tions

Alkaptonuria Joint disease

Notes

1. Prolinaemia types ! and II are now regarded 2= benign conditions.
2. Histidinaemia is no longer thought to cause mental retardation but
may Pe causally related to gpeech problems.

Galactosaemia
Most babies receive galactose (ag lactose in milk feeds)

soon after birth, so patients With galactosaemia usually
present in the neonatal period. Symptoms may P very
acute, With yomiting @nd collapse, or acute liver gysfunc-
tion may develop. Less frequently, the vomiting is mot so
severe but there is a failure to thrive, poor developmental
progress, and the gpnearance ©f cataracts[19]. Patients do
not develop =n aversion to galactose, s° that the toxicity
of galactose 18 not readily discernible. Om a galactose-free
diet there is a rapid recovery from the acute symptoms,
although the long-term results are digappointing([20].

Disorders of Fat Metabolism

Lipoprotein Lipase Deficiency and Apo € II Deficiency

The chylomicra, Which are the product ©f absorption of
ingested fat, are broken down by the action of lipoprotein
lipase, 2» enzyme Which requires the presence ©°f an
apoprotein (Apo € II) before it achieves full activity. Any
deficiency ©f this enzyme or of the gpoprotein allows a
massive accumulation of fat to occur, mostly == chylomi—
cra, Which gives the plasma = milky appearance[21]. The
retina has a characteristic milky appearance and skin
xanthomata mpg+, develop. Infants mg+ fail to thrive and
have an enlarged liver and spleen, and in all patients
abdominal pain i common, particularly after fatty meals.
In adult life approximately one-third will have episodes of
pancreatitis, but this is uncommon during childhood. On

a yery strict low-fat diet the patient's symptoms improve.

Disorders of Alcohol Metabolism

When alcohol is metabolised in the body, acetaldehyde is

an intermediate product. # deficiency ©f aldehyde de-
hydrogenase isoenzyme I, the enzyme that oxidises acet-
aldehyde, is commomn in oriental races; approximately 40
per cent of the Japanese have this digorder[22]. The
absence of this enzyme has been blamed for the facial

flushing @nd unpleasant symptoms that orientals com-
monly develop after alcohol and which are similar to those

experienced by alcoholic patients given disulfiram (Anta-
buse) to reinforce their resolve to avoid alcohol.
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Miscellaneous Disorders of Metabolism

Pyruvate Dehydrogenase Deficiency

Patients with the milder variants of pyruvate dehydrogen-

ase deficiency (an enzyme ©f carbohydrate metabolism)
very carbohydrate-containing

foods[23]. These can provoke metabolic acidosis and

can be sensitive to

neurological symptoms.

Fructose 1.¢ diphosphatase Deficiency
Patients with fructose 1_6’diphosphatase deficiency can-

not gynthesise glucose in the liver, i.e. they have a defect
of gluconeogenesis[18] . In some patients consumption of
fructose may provoke acute illness, with a decrease in
blood sugar and acidosis. Fasting or infection pg., also

provoke severe gymptoms.

Familial Periodic Paralysis

Carbohydrate loading is one factor which na+ provoke =
flaccid paralysig in the type of familial periodic paralysis
which is associated with low blood potassium 1evels[24] .
Other precipitating factors include certain drugs and

exertion.

Glucose-6-phosphate Dehydrogenase Deficiency
Broad beans can provoke the sudden breakdown of red

blood cells (3cute haemolysis) in patients with the severe
Mediterranean form of the enzyme deficiency?glucose-
6-phosphate dehydrogenase deficiency[25],

Trimethylaminuria
Trj_methy]_amj_nel formed in the gyt from the bacterial

breakdown of choline, is normally oxidised and excreted
in the urine. In the absence of this oxidase, trimethyl-
amine accumulates in the body fluids[26]. This malodor-
ous and volatile compound is excreted in the breath and
sweat, causing the patient to have a most yppleasant body
odour (that ©f decomposing fish). The symptoms are
exacerbated by eating fish, or foods with a high choline

content such as eggs.

Diagnosis and Management

Despite the extreme rarity of most of the conditions
mentioned in this gection, it is important that medical
advisers are aware of these disorders, Since mgny have a
high mortality and morbidity. The diagnosis may often
be gsyspected from the higtory and examination. Appro-
priate investigations can almost glyays lead to a precise
diagnosis and often to effective djetary treatment.

There is another reason why enzyme deficiencies re-
quire careful documentation. If there is both a mild and a
severe form of onzyme deficiency?as in alactasia?the
severe form offers a recognisable pattern ©f symptoms
which makes it possible to suspect and then identify
It is also entirely possible that mild
deficiencies of opyymes Such as aldehyde dehydrogenase
can cause clinical problems due to reduced ability to

milder variants.

metabolise certain foods?just as = deficiency ©f acetylat-
ing enzymes can cause problems due to the slow metab-

olism of drugs. Without further evidence, however, this
remains a gpeculation.
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5.2 Pharmacological Reactions associated
with Foods

Many foods are capable ©f producing pharmacological
effects which can be clinically important either if the food

is taken in large quantities or the patient tolerates it badly
because of an enzyme defect or other biochemical variant.

The substance having = pharmacological action may, be a
component of the food itself or a constituent added in

processing (see Chapter 5.3), Small residues of agricul-
tural chemicals or bacterial or fungal contaminants,
known to be toxic to eyeryone 18 large quantities, may Pe
responsible for clinical symptoms in some sensitive sub-
jects. There {5, therefore, some overlap Petween pharma-
cological and toxic reactions, but this chapter is restricted
to pharmacological actions. Both toxic and pharmacologi-
cal reactions may be immediate, ©°r may be cumulative
with a long incubation period, as in the dietary induction
of hypertension. It is, however, considered that food
intolerance is restricted to short-term reactions.

Caffeine

Caffeine, = methyl xanthine, is a potent pharmacological

agent. It is formed in mgny gpecies ©f plant, including
coffee beans, tea leaves and kola nuts. It is the most

popular and widely used stimulant drug in the world.

Depending on the length of infusion, =2 cup of tea contains

between 50 and 80 mg caffeine and a cup of coffee

between 40 and 150 mg caffeine; lesser amounts are
present in cola drinks. The pharmacologically active dose
is 200 mg, and hence clinical effects could be produced
either by taking large quantities of coffee and tea o, in
the moxre gugeeptible subjects, by taking only moderate
quantities of these drinks.

Caffeine is addictive and has widespread pharmaco-
logical actions which include stimulation of the central

nervous gystem and the heart. It also increases the output
of gastric acid and urine and’ since it dilates the lung
airways, it is a bronchodilator.

Clinical gffects

Coffee and tea have been implicated in several clinical

syndromes. Caffeine toxicity <an produce a clinical pic-
ture similar to a chronic anxiety state associated with

tremor, sweating, palpitations @nd rapid breathingfl].

Susceptibility varies, but it can induce a sense of 'palpita-
tions' due to extra heartbeats (extrasystoles) or bouts of

rapid heart beating (paroxysmal tachycardia)[2]. &s =
stimulant it can also cause insomnia.

pp.1181-1203. (ed J. B- Stanbury, J. B- Wyngaarden and D. s.
Fredrickson.) New York: McGraw-Hill.

25. Beutler, E. (1983) Glucose-6-phosphate dehydrogenase deficiency.
In The Metabolic Basis of Inherited Disease, 5th edn, pp.1629-53. (edj .

B. Stanbury, J. B- Wyngaarden, D- S. Fredrickson, J, L. Goldstein
and M. S. Brown.) New York: McGraw-Hill.

26. gpellacy, E., Watts, R. W. E. and Goolamali, J. X- (1979)
Trimethylaminuria. Journal of Inherited Metabolic Diseases, 2, 85-88.

Caffeine is a vasoactive amine which can cause head-
ache and is a potent inducer of migraine. Stopping
caffeine often reduces attacks of migraine, but the effects

are complex and sudden withdrawal lead to a

may
reaction manifested Ly severe headache, irritability and
lassitude[l]' This accounts for some cases of weekend

migraine in subjects used to taking large quantities of
coffee in the week at work but much reduced amounts at
the weekend.

Caffeine stimulates gastric secretion, but decaffeinated
coffee is even more active in this respect, indicating that
other uncharacterised chemicals in coffee also act on the
gut. Large doses of both coffee and tea can produce
nausea and yomiting 17 susceptible subjects. The overall
effects on the gut are still not sufficiently clear to allow
firm advice to be offered to patients with symptoms of
oesophageal reflux, nausea, vomiting or diarrhoea, ex-
cept to advise avoidance, particularly in subjects who take
large quantities, 1if coffee or tea gppears to precipitate
them[3].

Coffee first reached Europe via Venice in 1615 and
(Ekbom's

syndrome) in 1685. The principal symptom i an unpleas-
ant creeping sensation in the lower legs between the knee

Thomas Willis first described 'restless 1egs'

and ankle, although the sensation can occur elsewhere.
The discomfort only appears 3t rest, usually in the
evening or at night, and is associated with an irresistable
need to move the limbs to obtain relief. Hence the term
restless or jittery legs. A clinical study by LU.tZ[4] has
shown that excessive caffeine is an aetiological factor. The
symptoms often disappear after caffeine withdrawal.
When the clinical picture is suggestive of caffeine
intolerance, =an estimate of caffeine intake should be
obtained and a trial period without caffeine should be
considered. Because of the real risk of a withdrawal
reaction,

stopped abruptly. Improvement °f symptoms following
withdrawal of coffee or tea does not proye that caffeine is

the caffeine intake should pot, however, be

itself responsible, as at least 300 other organic substances

have been identified in coffee.

Vasoactive Amines

Vasoactive amines are present in many foods, including
wine, cheese, yeast extracts, bananas and avocados.
These chemicals include histamine, tryptamine, tyramine
and gerotonin, which are discussed in more detail in
Chapter 5-3- High concentrations of tyramine (1-2 mg/g)
are pregent in some cheeses and pickled fish. Phenyl-
ethylamine is found in chocolate. Citrus fruits contain

octopamine and gynephrine.
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Vasoactive amines act directly on blood vessels and
indirectly by the liberation of adrenaline and noradrena-
line from nerve endings. These substances can cause
facial flushing and urticaria and can precipitate headache,
particularly in susceptible subjects. I = controlled study
in patients with migraine, 125 mg ©f tyramine produced
headache in 80 of 100 subjects, whereas lactose tablets
produced headache in only 6 of 66 controls[5].

Conditions which mimic Food Allergy

Histamine effects can be provoked by non-immunological
mechanisms and this has led to the concept that end-
organ effects which mimic allergy (pseudo_allergy or

'false food allergy') may be much more common than

true allergic reactions[6]. These effects could follow the

consumption of foods which are rich in amines or which
stimulate histamine release in susceptible individuals.
They could also arise from the metabolic action of
fermenting flora in the colon, Which gynthesise histamine
(see Chapter 5.3). However, histamine cannot readily
penetrate the mucosal barrier, and abnormal gut perme-
ability may =act as a contributory factor.

The histamine-induced symptoms produced by these
various mechanisms mimic true allergic phenomena in-
volving histamine and other mediators which are released

a= 2 consequence ©f antigen-antibody reactions. gymp-

flushing, headache, 1local  gyellings
itChng, and skin rashes such as urticaria.

toms include

(oedema) ,
Abdominal gymptoms include pain, flatulence, constipa-
tion and diarrhoea. In contrast to true food allergy, which
is ysually precipitated by even minute quantities of the
allergic food, 'false food allergy' occurs only after inges-
tion of large quantities ©f the offending substance and,
unlike true food allergy, there is no evidence of an

immunological reaction, hence skin prick tests, intrader-
mal tesrg, and RAST studies are all negative.

Miscellaneous Reactions to Food
Monosodium Glutamate

The Chinese Restaurant Syndrome (Kwok's Syndrome)
can mimic a myocardial infarction, With tightness ©= pain
in the chest radiating t°o both arms and back and associ-
ated with general weakness and palpitations. It follows
the eating of Chinese food rich in monosodium gluta-
mate. The mechanism is unknown but pgegophageal irrita-
tion has been gyggested Pecause orange juice, coffee and
spiced tomato juice =am provoke oesophageal pain in
subjects with oesophagitis[7]. # relative deficiency of
vitamin Bé might be an alternative mechanism[8].

There have also been reports of asthma following the
ingestion of food containing monosodium glutamate. The
relationship ©f this gymptom t° glutamate has been
established by challenge tests[9].

Salt

A further syndrome associated with Chinese food com-
prises headachel thirst and a feeling of bloating about one

to four hours after eating the fOOd[lO}, An average

Chinese take-away meal can contain 225 mmol of sodi-

um, including monosodium glytamate, and the plasma
sodium can increase by 5 mmol/litre.

Lectins

The seeds of 5ny edible legumes contain variable
amounts of proteins, known as lectins, some of which

possess the ability to agglutinate red blood cells and hence
may be termed ‘haemagglutinins'. It has been suggested
that, because of these Jectins, many raw beans have a
poor nutritive quality and certain beans, notably the
kidney bean, contain lectins which are toxic when eaten

in the raw state. Lectins are heat-labile and hence

thorough Cookj_ng (b01llng) of the bean will eliminate the
toxic properties(l 1.

Diet, Behaviour and Mental Disease

There have been suggestions that diet can affect mental
disease. (laims[12] that schizophrenia is influenced py
wheat and rye have not been confirmed[13], although
there is a high incidence of schizophrenia in patients with
coeliac disease[14] and peptides derived from gluten can
be detected in brain tjggye[15]. There are also claims that
hyperactivity in children canm be jmproved by dietary
manipulation, including avoidance of 34ditiveg[l6], but
this has been the subject of considerable controversy (see
Chapters 4-1 and ),

The possible role of neurotransmitters in such mental
disorders has also been examined. Most drugs which
modify normal or abnormal behaviour act by altering the
amounts of particular neurotransmitters present within
the brain. Certain food constituents are Known to cause
similar changes in the release or actions of neyrotransmit-
ters, and they might therefore be eypected to influence
behaviour[17]. In particular, high-carbohydrate, low-
protein meals which elevate brain tryptophan, or the
administration of tryptophan itself, accelerate the syn-
thesis of the neurotransmitter serotonin[18], which is
associated with an increase in fatigue and reduced ac-
tivity. However, while this might suggest that fluctu-
ations in dietary composition could be expected to cause
minor changes in mood, the available evidence does not
suggest that diet is = major aetiological factor in psychi-
atric disorders. Widely publicised claims to the con-
trary[19,20] require substantiation. Nevertheless, the
patient's attitude to food may play = central role in some
psychiatric disorders, as discussed in Chapter 4.3.
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5.3 Food Intolerance Arising from the
Storage and Processing of Food

Storage

Many changes occur in foods between harvesting and

consumption. Some of these pogt-harvest changes are
deliberate (see below and Chapter 5.4), and others are

adventitious.

During the handling of food, storage fungi, mites and
their faeces are the main causes of intolerance. Qccupa-

tional gallergies arising from food packaging alse occur,
some associated with the food itself and some as a result of
pyrolysis of packaging materials. The a]_]_ergies associated

with pyrolysis are not considered here. Storage changes
fall into two categories, those inherent in the food, i.e.

arising from reactions within the food, and those arising
from contamination. Many of the substances known to
cause food intolerance are stable even when gybjected to
extreme physical and chemical conditions (gee below) and
would be unaffected by storage.

An association between food gtorage and intolerance
was noted over a century ago when Salter advised
asthmatics to avoid eating cheese, especially if it was old
and decayed[lj. However, relatively few cases of food
intolerance which can be directly attributed to changes in

food durj_ng storage have been reported in the literature.

Adverse Regponse it Food Handlers during Storage and
Packaging

Storage Mites and Insects

In the UK, mites, usually species ©f Acarus, Tyrophagus
and Glycyphagus, infest a wide range of stored commod-
ities, including cereals and cereal products, dried milk
powder, cheese, sugar and dried fruit. Some people,
when exposed to mites or fragments of their bodies,
develop allergic asthma or dermatitis[2]. Grain dust
contains many mites and insects which 5+, cause allergic
symptoms in grain workers. Weevil dust may be heavily
contaminated with the fungus Penicillium or bacteria, and
it is thought that these contaminants are the cause of

respiratory symptoms[3]. Allergy t© storage mites is now
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considered to be more important and widespread than
was previously thought [4],

Mjcro-organ isms

Micro-organisms develop ©» grain during storage, and
storage fungi such as Agpergillus spp. largely replace
harvest fypgi, Erwinia herbicola and other Gram-negative
bacteria also develop. The chief determinants of these
storage microflora are the water activity (the amount of

available of the

moisture) and temperature stored

grain[S]. Most of the spores of these microbes are known
to be allergenic @nd the respiratory symptoms IP grain
workers have been attributed to these[3]. Cheese Wash-
er's Lung has been attributed to the fungus Penicillium
casei, which grows ©™ the surface of stored cheege[6-8].

Packaging Dusts
Workers exposed to dried mushroom goup dust in the
packaging area of a factory have been shown to produce

symptoms ©f rhinorrhoea, dyspnoea and wheezing[9].
Similarly, asthma can be induced by exposure to dust

from g5y beans and the food additive papain during

packaging[1,10].

Adverse Responses after Ingestion of Food

Changes arising from Chemical Reactions within the Food

Inherent chemical changes occurring in food during

storage have been reported to cause responses of intoler-
ance in some individuals. In other cages, the substances
which are involved have a more general toxic effect upon
the population as a whole. The distinction between
toxicity and intolerance cannot glways Pe clearly drawn.

Bleumink reported intolerance in some people which
was produced by ripe or stored tomatoes but not by green
ones. Later investigation identified the active component
of ripe tomatoes as a gly(:oprotein produced in the tomato
skin by non-enzymatic browning (Maillard) reactions
during ripening and gtorage(ll]. This component was
resistant to heat and to trypsin and chymotrypsin, so
there was a high probability of its reaching the circulation
after digestion[12] (see below). Martin priefly noted that
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decomposed foods, for example rancid fats, may Pe =2
cause of yrticaria[l3].

Microbial Changes within the Food

Histamine Production. A rise in histamine levels occurs in a
number of foods during storage. This results from the
conversion of histidine to histamine in the food. Bacterial
decarboxylases are commonly implicated in this bio-
chemical change:

Histamine is a normal constituent of fermented foods
such as cheese and sauerkraut, although the amounts of
histamine present 2re usually small[14], When certain
microbial species, such as Proteus morganii, are allowed to
proliferate, the histamine concentration may increase
greatly. Large amounts of histamine ygyally occur only in
old, fermented products or those which have yndergone
spoilage[14,15].

Scombroid fish poisoning (or scombrotoxin i]lpegs) is =
condition which arises from the consumption of badly
stored scombroid figh, such as mackerel, containing high
levels of histamine[ 16]. The symptoms, which cannot be
distinguished clinically from an allergic reaction, may Pe
provoked by canned, uncanned and smoked fish. Gilbert
and his colleagues reported that the gymptoms Of scom-
broid fish poisoning were essentially those of histamine
toxicity, and included yrticaria, nausea, vomiting, facial
flushing, intense headache, epigastric pain, = burning
sensation in the throat, dysphagia, thirst and 1ip swelling.
In a gtydy of 196 British cases, the incubation periods for
a reaction varied from 10 minutes to two hours, the mean
being 1.3 hours. However, many <ases recovered within
three to six hours and most had no symptoms by the next
day[17].

Scombroid fish are normally stored at 0?C and remain
edible for about 12 days, having a low histamine level of
3-4 mg/loog At room temperature, histamine concentra-
tions of the order of IOOmg/lOOg are rapidly reached and
the scombroid fish become toxic, even though they may
still appear acceptable to the consumer. Non-scombroid
fish sometimes contain high concentrations of histamine
but do not cause this type of poisoning. Arnold and
Brown have gyggested, therefore, that histamine cannot
be the only substance involved in the reactionf 18],

Scombroid fish pojgoning =an be totally prevented by
proper attention to hygiene at @l stages ©f production,
distribution and storage. The most important measure of
prevention is to keep the fish properly refrigerated[16].

Histamine in other foods gy cause problems. &
survey ©f 390 gsausage samples ©f nine different typeg in
the USA revealed hlgher and more variable levels of
histamine in gry fermented gyysages Such as pepperoni

and Italian dry salami than in either cooked or semi—dry
sausages. Dry fermented . ,gaiges are allowed to ferment
naturally for longer periods than semi-dry sausages[15] .
Significant brand-specific differences of histamine levels
in the gry fermented sausages suggested that L oper
control of natural fermentations could largely prevent
histamine accumulation. It also suggested that different
environmental conditions during sausage processing can
have a dramatic effect on the histamine content of the
product. Storage conditions at the retail level may also
allow microbial growth, with resultant histamine forma-
tion[15].

Goldstein and Heiner[l] noted that, in 1859, asthma-
tics were advised to avoid cheese, especially if it was old
and decayed. Liberation of amino g¢ids, which occurs in

the ripening of cheeses, is one of the factors governing the
formation of histamine, in amounts which can reach 260

mg/lOOg of cheese[14]. There are anecdotal reports that
cheeses containing hlgh concentrations of histamine can

provoke symptoms ©f histamine jntoxication[19].

It is often difficult to distinguish between reactions to
histamine or other toxic components of food and reactions
vlvhich result from allergy?or some other type of food
intolerance. Substances which derive from the dinoflagel-
late diet of some shellfish can cause toxic effects that are
often yrongly interpreted 2= being 'allergic’, and individ-
uals vary in their susceptibility both to toxic effects of this
kind and to the effects of histamine. The adverse effects of
histamine may be increased, for example, in people who
are taking drugs such as isoniazid which interfere with
enzyme activity, and impede the destruction of histamine

by amine oxidasesfl7].

Tyramine Intoxication. Tyramine s produced from the

amino acid tyrosine by = decarboxylation similar to that
of the histidine/histamine conversion:

High concentrations of tyramine have been found in
fermented cheeges, such as Blue Stilton and Roquefort. In
contrast to the action of histamine,
blood ] ;

0% pressure. It acts pharpacologically by releasing
noradrenaline from tissue stores which in turn causes the
blood

tyramine elevates

pressure t© rige[14], Tyramine i normally rapidly
destroyed in the hody by monoamine oxidases, but some
drugs used in the treatment of depression inhibit mono-
amine oxidases. If patients taking these drugs consume a
large amount of cheese, the tyramine present IS not
destroyed and may produce alarming reactions. The
symptoms ©°f headache, severe nausea and dizziness may
occur, With an acute rise in blood pressure followed
occasionally by cerebral haemorrhage or cardiac fa.il-
ure[14,20].

Other foods have been implicated in the high blood
pressure crisis caused by tyramine, for example choco-
late, yeast extract, liver, sausages, broad beans and
pickled herrings. Low levels of tyramine are found in
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some fruit and vegetableg, but it is unlikely that they
could precipitate episodes ©f hypertension unless yery
large quantities were consumed[14].

Storage Changes arisingfrom Contamination
Chemical. There is little information in the literature on

the prevalence of reactions of food intolerance caused by
contaminants of food. A number of anecdotal reports can
be found of individuals developing allergic—type reactions
when exposed to canned food. These gyggest that some
people may be intolerant to contaminants, such as resins
from the can it-
self[21,22]. It is also recognised that some substances
known to cause 1intolerance do migrate from plastic
packaging, for example formaldehyde, benzoates and
sodium higulphate[23-25]. There i5, however, =o evi-

dence to gyggest that the ingestion of foods containing
trace amounts of these migrated substances is responsible

from can linings, or trace metals

for food intolerance.

Additives are widely used in the food industry to
prevent inherent microbial and chemical changes, for
example, nitrite to inhibit Clostridium and antioxidants to
prevent rancidity. However, there seems to be a lack of
evidence about the interaction between additives and the
food itgelf, reactions which mjght eccur during storage

and give rise to substances capable of causing food
intolerance.

Microbial. Microbial contamination of food is ]jkely to
result in chemical changes in the food itgelf, as described
earlier. MYCOtOXiHS arise from the storage of mould-
contaminated fpods, but they are generally considered to
constitute a toxicological problem rather than one of food

intolerance in humans.

Processing

Food is processed domestically @nd industrially by essen-
tially similar methods differing only in scale. Heat treat-

ment affects protein structure and hence might be

expected to influence the capacity ©f proteins t© provoke
intolerance. Many of the food lallergensl studied have

been shown to be glycoproteins which are relatively stable
both to heat and proteolytic enzymes. Skin reactive
components in egg, cod, salmon, haddock and tomatoes
appear t° Pe thermostable[12], as are those in peag, beans
and peanuts [26] . Bleumink suggested that the active
agents which arise from heating fish, and those formed
during maturation of peas, beans and peanuts, may also
be generated by non-enzymatic browning (Maillard)
reactions, which might presumably @lso eoccur during
processing[12].

Conversely, heat treatment Of some foods does reduce
their ability to cause adverse yegponses. Heat appears to
inactivate certain components in potatoes which would
otherwise cause skin reactions[27], 2as does solvent dehy_
dration of hananas [28] . Boiled milk oxr 'long—life' milk can
occasionally be shown to be tolerated when raw milk
cannot. It is certainly recognised that individuals who

experience an acute a]_]_ergic reaction to boiled egg may
tolerate well-cooked eggs in cakes. Omne report in the

literature suggested that orange marmalade could be
eaten with jmpunity by = subject Who collapsed 2fter
eating ¥aw orange[29]. Chlorogenic acid, == 'allergenic'
determinant in oranges and coffee, Is destroyed by

heat [30] . The results of experimental Work with guinea-
pigs at the National Institute for Research in Dairying
indicated that it may be feasible to produce = wnen-
sensitising formula based on heat-denatured whey pro-
teins[31].

Lactase deficiency in individuals, which results in an
intolerance to lactose, is widespread, being especially
marked in populations in Africa, South-East Asia, India,
the Middle East and Latin-America (see Chapter 4.1).
Commercial lactases from yeast <an be used for enzymj_c
hydrolysis of milk or milk products. The addition of
lactase to sterilised milk immediately before packing and

the use of immobilised enzyme technology t° hydrolyse
lactose in whole whey [32,33] represent further develop-
ments in processing which have been designed to reduce
intolerance to milk.

A variety of reactions to many different foods have
been reported Put many of these are individual occur-
rences and are not well documented.

Mites and fypgi are the main contaminants causing
reactions associated with occupational exposure t° stored
food prior te its ingestion, and asthma is the main
response. Reactions at the packaging stage 2re generally
the result of exposure mite and funga]_ dusts, ox to food

dust itself; again, the symptoms are largely respiratory
rather than topical, food rarely being touched by hand in
the food jndustry.

Storage changes resulting from microbial action within

foods appear MeOre common than changes resulting from
chemical reactions per se There is the added problem of

microbial contamination, for example in fermented saus-
age. Attention to hygiene, controlled storage, and the
addition of additives, may help t° inhibit

microbial changes.
Similarly, while evidence linking food intolerance to

inherent

processing is gcarce, it would seem that processing of food
may either increase or reduce the prevalence of intoler-

ance. Overall though, the capacity of foods to cause food

intolerance would r to be reduced by methods of

appea
processing.
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5.4 Adverse Reactions to Food Additives

A food additive is any Substance not commonly regarded
or used as fopd, which is added to, or used in or on, food
at any stage to affect its keeping quality, texture, consis-
tency, taste, odour, alkalinity ©* acidity, or to serve any
other technological function in relation to fpod, and
includes processing aids in so far as they are added tg, or
used in ox on foodfl].

A steadily increasing number of reports associate intol-
erance to food additives with clinical disorders usually
considered to be al]_ergic in origin, for example urticaria,
angioedema and asthma. Substances reported te provoke

such reactions include colouring substances, such as

tartrazine[2,3]; preservatives Such as benzoates[4] °~
sulphur dioxide[S]; and antioxidants such as butylated

hydroxyanisole o~ butylated hydroxytoluene[6,7] .

The most commonly reported manifestations of food
intolerance associated with food additives are in the skin
(usually urticaria or gngioedema) and in the respiratory
tract (particularly asthma and rhinitig). Migraine and the
irritable bowel syndrome have also been reported‘ While
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nence and arthralgia[S—lO}, there is no good evidence to
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tyA 1_13}’ Since some additives are chemically similar to
substances known to affect the nervous system, it remains

possible that they might have behavioural
effects.
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General Incidence

It is extremely difficult to ascertain the incidence of
clinical regponses truly attributable to food z4ditives, ox
even to tartrazine 3lone, because much depends upon the
clinical higtory. The diversity of clinical manifestations
means that there is no particular diagnostic sign. Elimina-
tion diets and 'blind' challenges require much time by
clinician and patient, and the interpretatj_on of results
may 7ot always Pe objective.

2 further cause for confusion in obtaining evidence of
susceptibility is that data are mainly obtained from highly
selected groups ©f patients with skin or respiratory disor-
ders. Food gadditives, if they have 5y influence on the
condition, may exacerbate a pre-existing intolerance
caused by an entirely different jgent.

It is a reflection of the difficulties of accurate diagnosis
that estimates of incidence of susceptibility are variable

and tentative (gee Chapter 1.2).

Sensitivity te Tartrazine and galjcylates

Tartrazine (pp & C Yellow No. 5) is the colour most
frequently implicated in food intolerance studies. The
first report of intolerance to tartrazine appeared in 1959
and described three patients, each of whom reacted to a
corticosteroid product containing tartrazine[2]. Tartra-

zine is added to many pharmaceutical products as well as
to foods and soft drinks. Reports of adverse reactions to

tartrazine have been more common for pharmaceutical
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preparations than for food and drink. This may be

because patients taking pharmaceutical preparations are
under more regular medical supervision, because the
concentration of tartrazine in pharmaceuticals is higher’
or because sick people are ]_ike]_y to be more sensitive than
the general population.

There is no evidence at present that these reactions are
mediated through specific Igg antibodies normally impli-
cated in Type I allergic reactions[10]. However, recent

findings have gsuggested?though 2s yet without confir-
mation?that there gy be an association between clini-

intolerance to

antibodies te tartrazine[14].
A number of animal studies have been carried out to

cally identified tartrazine and IgD

elucidate the mechanism of tartrazine intolerance. De-

layed hypersensitivity (contact dermatitig) =a= be induced
in guinea-pigs[15] Put the reported clinical regponses in

man are of the immediate type, s° this finding is unlikely

to be relevant to man. Tartrazine itself will not induce

antibody formation in animals but if conjugated prepara-

tions are ygsed, antibodies can be stimulated[16]; again
there is no evidence that this is relevant in the human

situation. Finally, the effect of tartrazine on histamine
release from mast cells has been examined[16, 17] , Safford
and Goodwin[16] did not find tartrazine to be a stimula-
tor if it penetrated mast cells but Peterson et al. [17] did
observe histamine-induced changes in pulmonary flow
after guinea_pigs were injected with doses of tartrazine.
Adverse reactions to tartrazine occur most commonly
in gybjects Who are sensitive to aeetylsalicylic acid (ASA).
Depending o= the test protocol followed, 10-40 per cent of

aspirin-sensitive patients respond te tartrazine, reactions
ranging from severe asthma to urticaria and mild rhini-

tig[ 18-20], The chemical structure of the tartrazine mol-
ecule has features similar to those of penzoates, other azo
compounds, pyrazole compounds and the hydroxy-aro-
matic gcids, which include salicylates. It is known that the
azo can be reduced in the intestine and liv-
group

er[21,22], indicating ome of the several routes through
which these molecules, too small in themselves to act as
antigens, could be conjugated te a larger molecule to form
an antigenic structure (3 hapten) [23,24].

In the majority of subjects, intolerance to ASA also
does not seem to involve jmmunological mechanisms,
although there is published evidence to suggest that
allergic reactions play = part in some ASA-sensitive
patients[25]. Apart from ASA, exposure t© salicylates in
the diet is a common experience. Salicylates are present
in a number of vegetables and fruits (see Chapter 6).
Many of the natural salicylates are stable and appear
unchanged in food products Such as preserves and wine.
A range of synthetic salicylates are also used to flavour
sweets, 1ce-cream, soft drinks and cake mixes. The
chemical similarity of these materials with aspirin poses 2

possible explanation for the myultiple susceptibility te
other substances seen in ASA-sensitive patients.

A major breakthrough in the understanding ©f the
mechanisms involved in ASA intolerance came with the
discovery that ggpirin ean inhibit progtaglandin synthesis-

ing enzymes Via the cyclo-oxygenase pathway[26]. The
inhibition of the prostaglandins is associated with the

release of bronchoconstricting mediators from mast cells.
Patients with aspirin—sensitive asthma have also been

found to have idiosyncratic reactions to other non-steroi-

dal anti—inflammatory drugs which are able to inhibit
prostaglandin synthesis[27]. Thus a close correlation
between the prostaglandin system and adverse reactions
to aspirin appears t° exist in certain individuals. Tartra-
zine has not been shown to inhibit prostaglandin path—

ways [28,29].

Susceptibility to Adverse Reactions

Because so many chemicals present in the environment
contain sulphonated benzene groups, the nature of the
sensitising agent is difficult to jdentify. The majority of
the tartrazine-sensitive patients also have high total se-
rum IgE levels which are indicative of allergies to a
variety of substances. Whether or not immunological
mechanisms other than those commonly involved in drug
and food allergy play a role in adverse reactions to food
additives, particularly in hypersensitive individuals, <a=
only be clarified by further investigations_ The existence
of a dose-response and threshold effect for tartrazine and

other additives([10] suggests that it is yplikely that the
reactions to tartrazine have an immunological basis. On

the other hand, individuals who display dermatological
and respiratory sensitivity to additives generally appear t°
belong to a select group that is atopic or exhibits a]_]_ergic
or idiosyncratic responses to = variety ©f ingested and
inhaled material. Whether food colours or other food

additives are able to initiate a state of intolerance in

susceptible individuals or whether they act only ©n pre-
Viously sensitised individuals can only be resolved by
research.

The mechanisms for production of adverse reactions to

food additives do not appear t© be immunological. How-
ever, research needs to be carried out on both the

epidemiology of, and the basic mechanisms concerned ip,
adverse reactions to food additives. It must be empha—
sised that there is no suitable experimental model avail-
able to assess the allergic potential of new food additives.
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6. THE PLACE OF DIET IN THE DIAGNOSIS AND TREATMENT OF
FOOD INTOLERANCE

The Complementary Roles of the Doctor
and the Dietitian

The provisional diagnosis of food intolerance will be
made by = clinician on the basis of the medical history,
clinical findings and appropriate laboratory investiga-
tions. The diagnosis and treatment for certain conditions
may be clear-cut, for example in patients with lactose
intolerance ox food-related gngioedema. I these cages, 2
specific diet will be requested from, and implemented by,
the dietitian. In other circumstances, when gymptoms are
mild, simple symptomatic treatment may P& more appro-
priate initially than diagnostic @nd therapeutic diets,
which tend to be time-consuming and difficult. The
clinician must decide, in consultation with the patient, to
what extent dietary investigation i¢ necessary.

The dietitian's role is crucial in taking the baseline diet
history, ir working out the elimination diet as part of the
diagnostic process, and in devising the maintenance diet.
The dietitian must first ensure that any prescribed elimi-
nation and thergpeutic diet is nutritionally adequate,
planned to meet individual needs, and eagy to follow ac
home. gecond, she or he must, with the clinician, review
the patient's progress on the diet in the ]ight of the clinical
findings, assess the patient's compliance, and update the
diet to include new product information. The dietary
diagnosis and treatment of food intolerance involves
constant consultation between and review by the clinician

and dietitian during the initial elimination phase, the

secondary food reintroduction phase and the mainten-
ance phase.

The Diet History

When a severe reactio.n occurs immediately after ingest_
ing = food, thepatient i ygually awaxe of the precipitating
circumstances; but when reactions are delayed, or if more
t.hall’l one substance provokes symptoms, it can be very
difficult to pinpoint the offending food or foods. Hence,
an essential part of the diagnostic process Will be to take a
careful diet history from the patient.

IThe patient's past and current eating patterns may
disclose any abnormal patterns °r dietary restrictions
which might lead to nutritional problems. The diet
history should also highlight any previous therapeutic
dietary restrictions and describe the patient's reactions to
them.

A useful adjunct to the diet history is the food diary'
The patient 18 asked to keep = record of all food and
drinks taken, usually over a period of seven days, and any
symptoms that may occur are also recorded. In order to
encourage patient compliance, emphasis is placed on the
types ©f food and drink consumed rather than the quanti-
ties. 1f, for whatever resgon, a week is considered to be
too Jong, the record should be kept for = minimum of four

days. This should include the weekend, since

many

people alter their eating patterns at this time. To prolong
the procedure for more than a week is irksome to the
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patient and does not pecegsarily produce better, or ad-
ditional, information.

Exclusion’ Elimination and Challenge Diets

When it is clear from the initial diet history that only one
or two foods appear to be related to the patient's symp-
toms, a simple exclusion diet may be used. This might
entail excluding = very specific component of the diet, for
example strawberries. alternatively, 2 more general ap-

proach may e needed, using either an extremely restrict-
ed diet of lamb, pears and rice[l}, or a diet which
eliminates those foods which are most commonly associ-
ated with adverse reactions, such as milk prOduCtS, eggs,
fish, pork, nuts, wheat products, coffee, tea, chocolate,
alcohol and artificially coloured or preserved foods. This
type ©f oligo-allergenic (or oligo-antigenic) diet, as it is
sometimes termed, is given for one to three weeks (ypless
severe reactions occur in the megntime). It is only if the
symptoms disappear within the period of the diet that the
possibility of food intolerance as a diagnosis is worth
pursuing.

The choice of foods which a patient may reasonably
include in an elimination diet is necessarily arbitrary and
may be varied according t° the clinical syndrome. For
example, ©=» the basis of their experience in treating the
irritable bowel syndrome, Hunter and his colleagues use

a modified elimination diet which excludes wheat, potato,

dairy products, citrus fruits and coffee[2] but does not
exclude fish or meat, as these foods are an infrequent

cause of gymptoms i such patients. Another example i
the exclusion diet used by Egger and his colleagues 3] in
the investigation ©f migraine. This includes one meat
(lamb o= chicken), e=e carbohydrate food (rice or pota-
toes), one fruit (banana = apple), =< vegetable (brassi-
ca), water, and vitamin supplements. Those who do not
improve on this diet within three or four weeks are offered
a second diet that contains no foods in commomn with the
first.

Whatever the details of the diagnostic diet yged, there
will be patients who fail to respond, either because they
are still consuming foods to which they react or because
their illness is not in fact food-related. In these circum-
stances, a clinical decision has to be taken as to whether
food reactions can be excluded from further consideration
or whether an even more restricted diet, i.e. an elemental
diet, is needed. Elemental diets are unpalatable and few
patients ca=n tolerate them for long. Since their use
reduces the bulk of intestinal gecretions, = dramatic relief
of symptoms may result if factors such as intestinal
obstruction contribute to the clinical picture, and this
must always be borne in mind.

If symptoms disappear on an elimination diet and a
provisional diagnosis of food intolerance is made, it is
necessary t°© see if symptoms return when foods are
reintroduced gloyly, one at a time. Injtially, foods will be
reintroduced openly and then in disguised form so that
they are not identified by the subject[4]. Since adverse
reactions to food may, sometimes depend o= quantity, the
newly reintroduced food may need to be taken on two or

three successive days before it can be assumed not to

cause gymptoms. Furthermore, because delayed reactions
may sometimes gccur, mew foods should be added only at

intervals of five to six days. If the patient reports that
symptoms 2re recurring, the suspect foods are withdrawn
again. Foods which gppear to produce symptoms =re then
given in double-blind challenge tests in which the patient
is given, in random sequence, the disguised test food or a
specially constituted food which is identical 1in tagste,
colour, texture and gppearance([2]. Capsules Which con-
tain either food or a harmless alternative can also be used
but are suitable only if there is a hiStOIy of reaction to
small quantities ©f the test substance. It is only rarely
necessary t°© introduce the challenge material by stomach
or nasogastric tubes, which have the djgsadvantage that
they bypass the lips, mouth and other areas where attacks
may Pe triggered, and also introduce the added ynpleas-
ant stimulus of the tube itself.

It can take weeks or even months to reintroduce foods
singly to an oligo-allergenic diet. It is essential, therefore,

that the basic diet is nutritionally adequate for the
individual patient for whom it is devised. The wider the

range ©f excluded foods, the more difficult and demand-
ing this diet becomes. The difficulties experienced by
patients should never be under-estimated. Some of the
more restricted diets require much time and patience and
it is essential that there should be close liaison between the
doctor and dietitian to provide adequate support to the
patient.

Maintenance Diets

Once a food or variety of foods are established as the
cause of intolerance, = diet which avoids the food or foods
responsible for the intolerance must be devised. It is
important, particularly in the case of children, that the
patient's management i planned and supervised by ==»
experienced dietitian. Throughout the UK there are
dietitians working i® hospitals Who have gpecialised in
paediatric dietetics and their expertise should be used.
When adults are the patients, it is essential that the diet
should be as near to normal as possible, varied enough to
ensure the patient's compliance, and not too cogtly. It
should also be reviewed periodically.

The nutritional adequacy °r otherwise of an exclusion
diet depends largely == the food or foods being excluded.
1f, for example, nuts or shellfish are the suspected
culprits, their exclusion from the daily diet is not likely to
cause nutritional problems. However, the practical and

nutritional jmplications ©f telling patients te avoid eggs,
milk or wheat are much greater. Milk substitutes are

available if required, but wheat is less easy t° replace and
many of the substitutes contain wheat starch and are
milk and
wheat are frequently used in manufactured foods, so it is
much more difficult than is generally appreciated to
exclude these items from the diet. Inadequate diets
abound?either self-selected or pregcribed by those with-

out expert nutritional knowledge?and they can be harm-
ful®]. As an adjunct to the dietary management,

symptomatic, anti-allergic or other therapy may P€ pre-
scribed by the clinician.

therefore not suitable. Furthermore, eggs,
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Unorthodox Diets
Rotation Diets

One of the more elaborate regimens advocated is the
'rotation diet', in which a cross-section of food from
different piological groups IS eaten daily o= = rotating
basis. While it is generally known that some patients can
tolerate modest gquantities ©f particular foods if they are
taken at spaced intervals but have gymptoms if the same
food is eaten in large quantities o= consecutive days, there
is little evidence to justify the obsessional adherence to the
detailed food prescriptions contained in mgny formal
'rotation diets'. There is also a danger that such diets will

be nutritionally unsound, particularly when used for
children when food intolerance is diagnosed 'by proxy'

(see Chapter 4.1).

The Feingold Diet

Another example of a restrictive diet which has gained 2
considerable following both in the USA and in the UK is
the peingold diet, used in the treatment of hyperactive
children (gee Chapter 4.1). The basic diet as described by
Feingold involves the elimination of two groups ©f foods,
but the basis for their exclusion is not glways scientifically
]UStlflEd[6] ., The first group consists of various fruits and
vegetables containing natural salicylates, for example
cucumber, tomatoes, berries, apples, oranges and several
other fruits. The second group consists of foods known or
thought to contain artificial food colouring matters, pre-
servatives and other additives. However, even where the
diet is in frequent use, there is some inconsistency in the
foods excluded. In the Feingold regimen the entire family
is generally encouraged to follow the diet and it must be
adhered to completely. If, after four to six yweeks, the
child has shown a favourable response, the foods in the
first group may Pe slowly reintroduced but the items in
the second group (the food additives) =2re permanently
excluded.

In 1975, the Nutrition Foundation in the USA exam-

ined the claims of Feingold[7]. They concluded that, at

that gtage, the therapeutic claims were based only on
incidental reports and they therefore recommended con-
trolled clinical studies of the diet. Double-blind trials of
such a diet are difficult to execute, but in the uUsSaA

between 1975 and 1979 a number of such trials were set

up @nd produced seome equivocal results[f]. The Nutri-
tion Foundation reviewed these trials in 1980[6] and

concluded that they provided sufficient evidence to refute

the claims that artifical colourings, flavourings and salicy-

lates were regponsible for hyperactivity.
More recently, both a National Institute of Health

Consensus Development Conference[8] and the Ameri-
can Council of Science and fez]th[9] were unable to find

any Significant reduction in the incidence of hyperactivity
in children on the Fej_ngo]_d diet, which could not be

explained by a placebo effect. This conclusion has also
been drawn in the UK[lO,ll] .
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CONCLUSIONS AND RECOMMENDATIONS

For the purpose of this report, food intolerance includes

only short-term or relatively short-term effects (excluding
conditions which involve cholesterol and blood lipid
abnormalities, diabetes and coronary artery disease).
Food intolerance is a condition in which there are repro-
ducible adverse effects after ingesting = specific food ox
food ingredient. The mechanisms include a genetically
determined inability t° cope with a food because of an
enzyme deficiency; = pharmacological effect due to sub-
stances such as tyramine and caffeine; = histamine-
releasing effect in gugceptible individuals, due to the
consumption of food such as shellfish or gtrawberries; an
irritant effect of food on the mucosa of the gastrointestinal
diseased; immunological

tract, particularly if it is

mechanisms; an indirect result of the fermentation of
unabsorbed food residues in the lower bowel; and finally,
as yet unidentified mechanisms such as those resulting in
adverse reactions to food additives.

Psychological factors also play an important part in
determining attitudes to food. Recognition should be
givgn to food ayersion, which denotes the psychological
avoidance of food and includes psychological intolerance,
a condition in which symptoms are caused Py emotions
associated with a food but do not occur when the food is
given in 2 disguised form. Recognisably different are
eating disorders, such as anorexia nervosa and the buli-
mic gyndrome, which do not primarily affect gppetite but
involve an abnormal attitude to body weight and food.
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Conclusions

1. Reactions of food intolerance have gained increasj_ng

recognition 1in recent yearg but the lack of adequate
scientifically based research and the lack of medical
interest has led to the proliferation ©f organisations,
centres and individuals offering advice which has little
scientific basis.

2. A wide yariety of symptoms have been incorrectly
attributed to the effects of foods; even when the attribu-
tion is ¢orrect, there has been confusion between condi-

tions  caused by  allergy, deficiencies,

pharmacological reactions, psychological reactions and
other mechanisms. Food intolerance can both mimic

enzyme

other conditions and be mimicked by them.

3. No estimate can be made of the prevalence of food
intolerance because of a lack of zdequate information.
With the exception ©f rare but specific biochemical
defects, diagnostic methods still depend o= dietary studies
or on a pgychiatric assessment and are highly subjective.
4 The dietary approach te the management ©f food
intolerance is particularly complex and may lead to
nutritional difficulties and social disruption. There are

considerable dangers in the unsupervised wse of diets,
eSpeCially for infants and young children.

5. For those patients Who react ghnormally t© components
of various fpods, there is a need for better access to
information on the ingredients ©of foods bheyond what is
given on the label.

6. Emotional difficulties are common and may sometimes
be secondary t° immunological or other types of food
reaction. Whatever the aetiology, these patients are often
ill and in need of treatment which takes account of their

psychological and emotional needs as well as any physica]_
aspects of their food intolerance.

Recommendations

1. The Committee recommends that further efforts
should be made to inform the public, the medical and
associated professions, industry 2nd government about
the nature and prevalence of food intolerance. In further-
ance of this recommendation, the Committee is consider-
ing the publication of a version of this report to be aimed
at the non-scientific reader.

2. There is a need for dietary diagnostic methods to be
carried out and jinterpreted by strict criteria, especially
because placebo responses are common. Potential dj_ag_
nostic pitfa]ls should be giyen more publicity among the
medical and dietetic professions and the inadequacy of
untested methods should be emphasised.

3. Before gyggesting that a patient's symptoms may Pe
'allergic' in origin or require treatment on this pagig, it is
recommended that doctors should seek and consider the
results of methodical jpvestigation, including provocation
tests. Treatments which have not been properly evaluated

should not be endorsed.

4. Treatment may involve more than one member of a
multi—disciplinary team. Expert medical and dietetic ad-
vice should be more widely available for both adults and
children, and the dietetic approach te the subject should
be further studied and evaluated.

5. It is recommended that the feaSlblllty of setting up @
central data bank for food product composition be exam-
ined. Products which are free of ingredients known to be
responsible for intolerance should be registered in the
data bank, and doctors and dietitians should have access
to it.

6. It is recommended that efforts should be made to

obtain support for research into the epidemiological and
scientific ggpects of food intolerance, including improve-

ment of the experimental design and analysis of results of
controlled trials both for diagnosis and treatment.

Targets for Research

While some advances have been made in the understand-

ing of food intolerance and food aversion in the last ten or

twenty years, °vr knowledge ©of the getiology ©of these
conditions, of reliable diagnostic methods, and of satisfac-
tory forms of treatment, is still inadequate. It would be
impossible to describe all the gaps in our knowledge’ but
research into the various areas enumerated below appears
to be particularly urgent °* timely.

1. To define the mechanisms, immunological or non-
immunological, by which foods and food additives cause
reactions in susceptible individuals; and to assess the
prevalence and relative frequency of the different sub-
categories of food intolerance and food aversion.

2. To define, where possible, the chemical nature of the
substances which provoke reactions, whether pregent in
foods or food zdditives, and to obtain pure preparations
of these substances for diagnostic and research purposes.
3. To examine and improve methods for detecting:
immunological responses to foods; the release of pharma-
cological mediators (often mnot associated with specific
immune reactions); and the biochemical abnormalities to
be found, especially in patients with metabolic defects,

enzyme deficiencies, and migraine.

4. To determine the similarities and differences in symp-
tomatology between patients with food intolerance and
with various pgychiatric conditions, particularly de-

pression, personality disorder and the eating disorders.
5. To examine the influence of the maternal diet during

pregnancy and lactation and the effects of post-natal
environmental influences on the immune responses of the
infant and the development of food intolerance.

6. To evaluate treatment methods, including: the use of
mediator aptagonists @nd other pharmacological ap-
proaches; methods for podulating the immune regponse,
including the development ©f mew drugs acting o» the
mast cells; psychiatric treatment, including pharmaco-

logical approaches and pgychotherapy; and unorthodox
methods of treatment for which unsubstantiated claims

have been made.
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APPENDIX: THE PROVISION OF INFORMATION ON FOOD pPRODUCTS

When a person is known to be intolerant to identified
food (g) or food ingredient(s), these must be avoided. It is
relatively easy te avoid such common causes Of intoler-

ance g, for example, hen's gggs, COW'S milk, fish,
chocolate, some cereals, fruits and nuts. However, com-
ponents ©f prepared foods cannot be eagily avoided unless
their presence is made known, and such ingredients as
components ©Of cow's milk may be included in prepared
foods without being clearly identified.

Most food manufacturers in the UK supply dietitians
and clinicians with product composition details on re-

quest: some do so routinely. The British Dietetic Associ-

ation gypplies lists of manufactured products which are
free from particular components t© its members. Label
declarations are another source of information, although
at present not all components need be gpecifically de-
clared. It could be argued that the declarations of the
content of food additives by reference number rather than
by name gy also obscure the nature of the gdditives, but
information on these reference numbers is now becoming
more yidely disseminated[1,2]. As constituents of a food
product may change, it is important that those people
who are intolerant of certain foods check the label for

product composition.

UK Regulations for Labelling Foods

Until 1st January 1983, labelling was controlled through
Regulations made in 1970[3] and suybsequently amended py
a number of Statutory Instruments [4.7]1 Since that date
'The Food Igbelling Regulations 1980'[8] have largely

superseded the Regulations of 1970. They take account of
the Food Standards Committee's Second Report on Food

Labellingm and implement Directives 79/112/EEC on the
labelling, presentation and advertising of foodstuffs for sale
to the ultimate consumer, and 77/94/EEC on foodstuffs for
particular nutritional uses[10].

The general requirements are that all food to which the
regulations apply must be marked or labelled with the
fOllOWil’lg information:
prescribed by law or its customary name; (b)

ingredients in descending order of weight of inclusion; (c)
an indication of minimum durability; (d) the name and

(a) the mname of the food as
a list of

address of manufacturer, packer or seller within the
European Community; (e) particulars ©of the place ©of
origin of the food if its absence could lead to a purchaser
being misled; and (f) instructions for use if their absence
could be expected to cause problems.

Additives must be declared within the list of ingredients
and in accordance with gpecific requirements set out in

the 1980 Regulations (6] .

List of Ipgredients

It is permitted to use generic names in accordance with
certain provisions; for example, 'cheese! may be used for

any type Of cheese, hence the product may have come
from the milk of cattle, sheep ©r goats but not be

specifically identified as haying come from gny particular
species.

In some cases, origin is also required to be gtated, as for
example with 'fat'; where degcriptive terms 'animal' or
'vegetable' should be added.

Declaration of Additives in the Ingredients List

The declaration of each additive is related to its function
as defined by the manufacturer. In some cases, additives
have more than one function and then the declaration is
made within the category relating te the chief function as
determined by the manufacturer. In the UK regulations
approximately 270 additives are gpecifically permitted
and the number of names that may appear o= the label
may be many more if one takes account of synonyms .
They include antioxidants, preservatives and colouring
agents, among 2 Wide range ©f ingredients, which,
together with other substances such as vitamins and
essential nutrients, have as their main roles the mainten-
ance ©of product quality and the enhancement of the
acceptability ©f the product to the consumer. Depending
upon function, seme additives need, at present, only be
declared by their category and not Specifically. These are
antioxidants, colours, emulsifiers, emulsifying salts, fla-
vourings, preservatives and stabilisers.

For a second grouyp ©f additives, the category nmame
must be followed by the specific name or hy the EEC
number (F number). These are acids, acidity requlators,
anti-caking agents, anti-foaming agents, artificial sweet-
eners, flavour enhancers, flour improvers, gelling agents,
glazing agents, raising agents and thickeners. Eyplana-
tory information on the E number system is available
from the Ministry ©f Agriculture, Fisheries and Food[1],

Exemptions from Part at least of the Labelling
Requirements

Food sold or served in certain conditions need not be
labelled as fy]lly as described so far and in particular need
not be so gpecific with respect to additives. Broadly, this
refers to foods that are not pre-packed, fancy confection-
ery products, foods sold at catering establishments, fast
foods and small packages where the surface area is less
than 10 ggquare centimetres.

Future pegulations o= Food 1ghelling

Further yegylations based on the Food Standards Second
Report o= Claims andMisleading Descriptions[ 11] have been
proposed recently, and deal with nutritional claims made
for products.

It is proposed that in any ingredients list all additives,

except flavourings, should be declared specifically. To
facilitate this change, serial numbers have been allotted to

many mere gdditives, and these may Pe used in place of

th (£ ‘ .
€ specific mame when a qategory mame is also required
to be declared.
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GLOSSARY

This glossary is intended for the general reader.

Abetalipoproteinaemia, characterised by the lack of the
(3 lipoprotein fraction of the blood.

Aflatoxin, = toxic product which may be formed when
Aspergillug mould grows upon various foodstuffs, particu-
larly cereals and peanuts.

A]_]_ergen’ a foreign substance which provokes = harmful
immune regponse.

Allergy, a» untoward immunological reaction, especially
of the type which involves immediate hypersensitivity.
Amenorrhoea, loss of menstrual periods.

Anaphylaxis, =» immediate hypersensitivity reaction to
a foreign substance, which, in severe cases, <an be
generalised and life-threatening.

Angioedema, =reas ©of gyelling ©f the skin or mucous
membrane together with the underlying tissue.
Anorexia, loss of appetite (adjective - anorectic).
Antibody, protein of the immunoglobulin type which is
capable °f combining specifically with certain typeg of
foreign substance (antigens).

Antigen, usually = protein, sometimes a polysaccharide,

which is capable ©of provoking an immune regponse.
Arachidonic acid, = fatty acid from which a number of

chemical mediators are synthesised.

Arthralgia, painful joints.

Ataxia, unsteadiness, poor muscle co-ordination.
Atopy, == hereditary disposition t° develop allergy.
Basophil, a circulating white blood cell which stains with
basic dyes, and is capable of releasing mediators such as
histamine.

Borborygmi, intestinal rumbling.

Bronchodilator, causing widening of the airways.
Bulimia, = condition associated with binge eating habits.
Catabolism, the breaking down of substances in the body
tissue.

Cell-mediated immunity, specific immunity which de-
pends on the presence °f T lymphocytes.

Complement, == enzyme system Which is activated py

various means, but notably by the combination of anti-
body and antigen, and which triggers the changes ©of
inflammation and other piplogical reactions.
Conjugate, two substances coupled together.

Cyclo-oxygenase, == enzyme WPRich gynthesises prosta-
glandins and other mediators from arachidonic acid.

CyStiC fibrosis, =an inherited disease causing harmful
effects ypon the digestive tract, the lungs and other

organs.

CYtOtOXiC, harmful to cells.
Dermatitis, inflammation of the skin.

Dinoflagellate, a unicellular organism on which some
bivalve shellfish feed.
Dysphagia, difficulty in swallowing.
Eczema, = red, scaling, itching type ©f skin eruption.
Encephalitis inflammation of the brain.
!

Encephalopathy, disease of the brain.
Enuresis, bed-wetting.
EOSil’lOphiliC, infiltrated with white «cells of the type
which stain with eosin and which tend to be associated
with either parasitic infection o= allergy.
Epithelium, the covering of the skin and mucous mem-
branes.
Familial 1 ] i an inherited condition in

periodic paralysis,
which there are attacks of weakness and a defective
metabolism of potassium.
Gastroenteritis, inflammation of the stomach and bowel.
Gastrointestinal, concerning the stomach and bowel.
Giardiasis, = parasitic infection of the bowel.
Hartnup disorder,
transport ©f amino acids is impaired.
HLA antigens, substances present °n the surface of cells

a disease in which the intestinal

which vary with the individual's tissue type and are
important in determining the body's reactions (egpecially
its immunological reactions).

Hydrolysis, breakdown due to the incorporation of the
components ©f water.

Hyperactivity, over-activity.

Hyperammonaemia, excess Oof ammonia in the blood.
Hypermania, = state of extreme over-activity.
Hypersensitivity, over-sensitivity.

Hypocarbia, a condition in which the carbon dioxide
level of the blood is abnormally low because of over-
breathing.

Hypoglycemia, abnormally low levels of glucose in the
blood.

Hypolactasia, low levels of the enzyme lactase.
Hypoproteinaemia, low levels of protein in the blood.

Immediate hypersensitivity, == excessively sensitive
reaction of the body, often occurring within minutes.

Sometimes used as an alternative term for allergy'

ITmmune regponse, Specific reaction to antigen, e.g. by
antibody production, cell-mediated immunity, or 1im-
munological tolerance.

Immunoglobulin (Ig), member of a family of proteins
from which antibodies are derived. There are five main

classes known as IgA, D, E, G and M. IgE antibodies are
those which are most c]ogely associated with immediate
allergy.

Immunological, concerned with the gtydy of immunity.

Immunological tolerance, & response leaving the
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lymphoid tissues gpecifically unreactive to an antigen
(e.g. = food) which is capable in other circumstances of
provoking antibody production or cell-mediated immuni-
ty-

Immunopathologj_call due to an abnormal immune re-
sponse.

In ytero, in the womb.

Isoniazid, = drug, derived from nicotinic acid, used to
treat tuberculosis.

Jejunum, =2 part of the small bowel.

Leukocyte, white blood cell.

Lymphocyte, = specialised white cell with a vyariety of
immunological functions, including antibody production
(B lymphocytes) and cell-mediated reactions (T lympho-
cytes). T lymphocytes alsc have a regulating (suppressor
or helper) effect ypon antibody production.

Ly‘mphoid tissues, all tissues in which the predominant,
lymphocytes?1lymph nodes, Peyer's
patches, tonsils, adenoids, spleen @R9 thymus.
Lymphokj_nesl the soluble factors released from lympho-

active cells are

cytes which stimulate or modulate the activity of other
cells.

Macrophagel a mobile cell which can, among its many
activities, ingest foreign particles, transport antigen, and
release a number of enzymes .

Maculo-papular, = description of numerous gpotg of skin
rash, which are often both raised and coloured.
Metabolic zcidosis, a disorder of metabolism in which
body acids accumulate.

Migraine, periodic headache, often one-sided and often
accompanied by nausea, Visual disturbances and other
features.

Monilia (tandida), = genus ©f yeasts Which can produce
disease (candidiasis).

Monoclonal  antibody, an  gartificially
immunoglobulin reagent derived from cultured cells
which are selected to produce only = Single’ very highly

stimulated

specific antibody.

Mycotoxins, toxins produced by fungi.

Nephroticl associated with a type ©f kidney disease in
which much protein is lost in the urine.

Neuropeptides, compounds Mmade up ©f sequence
amino acids which can stimulate or modulate the activity

g ©of

of the nervous gygtem.

Neurotransmitterl chemical substances which stimulate
or transmit the passage of impulses in the nervous system.
Oedema, gwelling of body tissues due to accumulation of
fluid.

Oesophagj_tj_s, inflammation of the gullet'
Oligoallergenic, containing few allergens.

Palindromic, recurrent or gpigodic.

Pancreatitis, inflammation of the pancreas.

Peristalsis, propulsive movements of the bowel.
Phagocyte, = cell which ingests foreign particles o= the
body's breakdown products (e.g. = macrophage) .

Phagocytosed, ingested into a cell.

Pharmacological, concerned with the action of drugs.
Proctitis, inflammation affecting the rectum, i.e. the
lower end of the bowel.

Prodrome, = symptom which heralds
others.

Prostaglandins, oxidative products of arachidonic acid
which act as chemical mediators, capable of modulating
many body functions.

Psychogenic, originating in the mind.

Psychosomatic, depending o=» the relationship between
the mind and the phody's functions.

Pyloric, pertaining te the lower gpenjng of the stomach.
Pyrolysis, decomposition which is influenced Ly heat.
Radioallergosorbent tests. Particles which have been
coated with aptigen are exposed to the patient's blood.
The amount of gntipody which attaches to these particles
is then estimated with the help of radiocactive markers.
Reaginic, mediated by antibody ©f the type found in
allergic subjects.

Refractory period, period in which an event cannot
easily Pe reproduced.

Reticuloendothelial system, = phagocytic 'scavenger'
system Which is diffysely located in several tissues includ-

premonitory

ing liver, spleen and bone marrow.

Rhinitis, inflammation or over-reaction of the nose.
Rhinorrhoea, running of the nose.

Shwachman's syndrome, a condition in which, among
other features, there is a failure of pancreatic secretions.
Scombroid, belonging te the mackerel fapily,
Seborrhoeic, associated with an excessive production of
sebum from the sweat g]_ands.

Seronegative arthritis, inflammation of the joints which
s unaccompanied by serum changes ©of the type found in
rheumatoid disease.

Serotonin, 5-Hydroxytryptamine. & biologically active
amine which is found in the qut, the nervous system, and
the dense granules ©f blood platelets.

Steatorrhoea, fatty diarrhoea.

Tetany, spasm 214 hyper-excitability of muscle.
Thalassaemia, = hereditary anaemia in which there is a
defective mechanism for synthesising globin chains ana
therefore haemoglobin.

Thromboxane, an oxidative product of arachidonic acid
which is related to the prostaglandins.

Thymus, = lymphoid organ Which has an important role
o Ithle development and maintenance of jmmunological
activity.

Trypsinogen, the parent substance of the protein-digest-
1ng enzyme trypsin.

Urticaria, an itching’ raised, patchy rash of the skin
which is sometimes associated with allergy.

Vasoactive gmines, amine substances which affect blood

vessels.

Xanthomata, fatty deposits beneath the skin.
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