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Nature of Allergy.

The term gllergy was first coined hy Von Pirquet
whilst engared in investigations of the infectious
disease cow pox. He used it to indicate the al tered
reaction from a second innoculstion as compared with
g first. During the past thirty years a more re-
stricted usuage of the term has been introduced and it
has now come to be associated with a specific group of
diseases. Nevertheless there has been and still is
much confusion over the term and what it signitfies.

Many designations such as Anaphylaxis, Hypersensitive-
ness, ydiosyncrasy, and Atopy have been indiscriminately
used. Perhaps one of the best definitions ever given
was that of jonathsn yutchinson who described it as
"Individuality run mad."” It is now agreed that the term
Anaphylaxis should be applied to the specific hyper-
sensitiveness which is experimentally induced in animals
and that Allergy be reserved for the numerous mani-
festations of hypersensitiveness occurring in man either
spontaneously or induced. Allergy in brief is a state
of heightened susceptibility to certain specific agents
usually m@oteins and symptoms mgy be initiated by
inhalents, contactants or ingestants.

It should be noted, however, that although pro=-
teins are usually responsible for bringing on attacks,
non-proteins may &l so yrecipitate them. rThis is true of
alcohol and certain drugs. The fact that heredity plays
& part is universally recognized and in this relation
Coca (1 ), who divides allergy into Serum sickness,
bacterial allergy, contact dermatitis and atopy writes
"By atopy is meant a group of d inical conditions
(bronchial asthme, hgy-fever, eczema, gastro-intestinal
hypersensitiveness and others), which effect & :
relatively sm&ll proportion of the population, about
7% according to cooke and his
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co-workers, and which have been shown to be

sub ject strictly to a mendelian hereditary
influence." Cooke himself states "The con-
stitutional peculiarity which mekes probable
the development of hypersensitiveness is trans-
mit ted according to mendelian laws as a
dominant characteristic,"™ while Kennedy (2)

gl so mentions the fact that we may inherit as a
dominant mendelisn characteristic the tendency
to become sensitized or allergic to some foreign
substance. He, however, stresses the point that
sensitiveness to particular substances does not
appear to be inherited but is determined by em-
vironmental chance.

It must be emphasized that in addition to the
hereditary predisposition, the nature of the
exciting factor, the degree and frequency of ex-
posure and the vulnerability of the shock argan,
be it skin or nasel mucous membrane, must be
taken into consideration. And even then we have
not explained the mechanism of sensitization.

The fundamental nature of allergy, this capacity
to develop sensitiveness and them to react to the
specific substance is still unknown. Should a
condition of hypersensitiveness be present then
the introduction of the specific sllergen will
give rise to shock phenomena and that is the
limit of ow absolute knowledge. It bes natur-
ally been suggested that the allergic sufferer
has a constitutional modification which renders
him peculiarily liable to sensitization amnd it is
stated that all grades exist from those that are
extremely susceptible to those that are extremely
unsusceptible. Some writers go further and state
that everyone is potentially allergic. Vaughan
(3) suggests that given sufficiently heavy ex-
posure 100% of the population is capable of re-
sponding abnormally. The person with high sus-
ceptibility may become sensitive to any substance
with which he comes in frequent or constant con-
tact, while the mildly allergic individual only
becomes sensitized towards relatively rare or new

allergens. If allergic susceptibility varies
from 0-100% thgn one wuld expect to J:Eind people
who are allergic to Iractically everything, and it
is a fact that such cases do unfor tunstely oecur.
Thus one may state that indi vidusls differ only in
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degree of manifestation and that the mechan-
ism of the dllergic response is essentially &
pur poseful and yrotective one; and that the
presenting symptoms are significant of the
body's attempt to neutrslize offending
irritants. It is to be explained as an in-
tegrated reaction complex, fundamentally pro=-
tective in nature but defective in execution,
since it has neither co-ordination or direct-
ing influence.

It can be accepted that sensitization is a
fairly universal phenomenon. Furthermore
workers of internationsal repute such as
Rackemann (4), Lintz (6), end Eyermann (6) are
agreed that multiple manifestations of allergy
are the rule rather than the exception and occur
in from one third to one half of their cases.
Smyth (7) on the other hand casts some doubt on
this generalization. However contraversal the
point may be in adults it is certain that in
children symptoms are often manitfold and trans-
itory; but here again opinion differs on whether
specific sensitizations are inherited or acquired
shortly after birth, say on weaning. The weight
of evidence seems to favouwr the latter suggestion.
In this respect Kern (8) of fers it as his opinion
that the majority of sensitivities are acquired
post-natally not intraut erine, that intrauterine
sensitigzation is not a major factor, and if and
when it is present it has more to do with foods
than with other substances. On the other hand
Stuart and Farnham (9) summarise by stating "The
inference is drawn that hypersensitivity to food
proteins tends to be present at birth and to be
gradually lost dur ing childhood, whereas hyper -
sensitivity to inhalent proteins tends to be
acquired and is more resistant to change."

It would appear that there is to be expected
a changing state of sensitigation during child-
hood especiglly towards food proteins, and
statistics bear out this fact. It must, however,
be recognized that sensitivities also wax amd
wane in adult life and that 0ld susceptibilities
may at any time be exchanged for new., Environ-
mental and oceupational factors play a big part
in this change. Again it has been found that
offending proteins have been carefully isolated

agg removed and symptoms temporarily ameliorated
only
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40 return too frequently in greater severity
in response to hitherto innocuous substances.
It seems that in some people there is an
inherent idiosyncrasy which must express it-
golf and if one channel is 1l ocked another
will be found. The actual expression of

that idiosyncrasy may not change = an asth-
matic will continue to have his attacks of
asthma, a stomach suf rerer his billiousness, =
but it is the means to that end that is
alterede On the other hand "to assume that an
allergic is born hypersensitive to every known
protein but that only a few are at any time
above the threshold of reactivity, is simply
considering that person fundamentally dif ferent
from the normal.”"

At a1l events it seems to be the case
that many food sensitivities, be they inherited
or acquired, are present in childhood and in
most children and that thegy tend to form a
constantly changing background during the early
years of life. s the child grows older there
1s an ever increasing tendency for food idiosyn-
crasies to disappear and by the time puberty is
past the great ma jority have left their early
gensitivities far behind. How this is
accomplished is not too evident but it is gener-
ally accepted that a process of passive de-
sensitization following minute doses of the
allergic substance has been steadily at work;
or it may be that active elimination of the
of fending protein has been undertaken. Some,
however, are not so fortunate and in them con-
vulsions, following discontinued breast-feeding,
may lay the foundation for future catastrophe;
or if they escape convulsions, eczema, or later
migraine and asthma may well make life burden-
some. Sensitivities acquired in later l1life are
much more difficult to remove, and unless active
treatment is initiated they have a strong tendency
to remain permanent. Hence the advisability of
energetic and prolonged attempts to desensitize
in childhood when there is a simplicity of diet
and environment that csn bear no comparison to
the variabilities and complexities of later years.

During the past decade an enormous amount of



research work has been done on allergy mostly
in America, and msny writers have emdeavoured
to find in it a universal panacea for the
relief of various diseases of obscure etiology.
It is not the burden of this thesis to dis-
cuss or criticize these conditions and con-
clusions as a whole but it mms as its purpose
the systematic investigation of idiopathic
epilepsy from the viewpoint of its being a
gsensitization disease.

There are several conditions which are
now recognized as having a definite allergic
basis and many more that are suspected of being
closely associgted. These latter may be merely
isolated instances or form groups of cases
occwrring in the routine examination of still
larger groups of a similar symptom - complex.
The literature for some time past has been laden
with such references, dbut it will be sufi iclent
if here only a few are mentioned. All menner of
gastro-intestinal manifestations have been
encountered such as abdominal pain, chroniec
indigestion, constipation amd vomiting. 1In
several instances operative procedure has been
instituted for what was later determined to be
severe colic of allergic origin. Both Rowe (10)
and Vaughan (11) deseribe numer ous unusual in-
stances of food sensitization amd the former
writes "The various alimentary symptoms probably
arise from oedema of the mucous membrane and
spasm of the smooth muscle, which produce dis -
turbances in peristalsis and in function."
Gastric ulceration and muco-membranous colic are
described by Klein (12), vaughan (13) and Kern
(14 )¢ Retrobulbar newritis, transient palsies
and maladies of peripherdal nerves and spinal
roots have been recorded by Kennedy (2), Levy
(15) and others; while tuberculosis, scarlet
fever, purpura, and acne are among & few of the
many conditions that are said to have an allergic
connection,

Epilepsy also has been studied and treasted
from this stand point and with encour aging
frequency a definite connection has been
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demonstrated between protein semsitization
and fit incidence. Before going on to
enumerate and discuss thess instances, how-
ever, it might be beneficial to undertake

a general survey of the analagous states of
epilepsy and migraine and to compare and con-
trast their etiology; the rationale for this
proceeding resting on their undoubted
gimilarity and the now established fact that
migraine is almost 100% &llergic.

According to Goltmsnn (16 ) attascks of
migraine have three stages (1) Vasomotor
spasm causing ischaemia of part of the brain.
(2) Vascular dilitation with oedema of the
affected brain tissue and (3) temporary
hypersecretion followed immediately by hyper-
sbsorption of cerebro-spinal flulid. He asserts
that migraine has often been successfully
treated on the basis of food allergy &nd that
conditions which precipitate attacks,such as
excitement, exertioh, fatigue and menstruation
may be contributory factors which disturd the
allergic mechanism.

Kennedy (2) states "The analogy of urticaria
snd migraine gives one to think in terms of a
similar morbid process in two widely separated
ectodermic tissuwes. Such & local skin dropsy
translated to the intracranial cavity would make
us visuaslize focal areas of oedema inflicting
painfully the meninges and especially their fold=
ings and angled reflections emanating probally
from the brain itself. gSuch localized swellings
could form rapidly; the meninges are sensitive to
pulling or stretchinge. It is not necessary here
to enlarge on the phenomena of migraine but it
would be well to remember they are not confined
simply to localized periodic headache lasting
several hours and ending in nausea. The most
typical attacks are associated with events
characteristic of focal cerebro-meningeal
irritation or tramsient injwy." It may well be
that in some cases of idiopathic epilepsy areas
of severe focal oedema may play at least a con-
tributory part in producing convulsions.

It has been pointed out by Miller and



Raulston that migraine and the diseases
classed as clinical anaphylaxis have in
common periodicity, heredity, temporary

di sappearance of symptoms after severe in-
jections, eosinophilia and frequent
favourable influence by pregnancy. Besides
the common characteristics enumerated above
by Miller and Renlston there are some
additional factors of mutusl significance
that should be mentioned. The onset of each
may coincide with the development of an acute
infective condition, while symptoms are
definitely modified by the often pre-existing
newotic background. Migraine has been
described as sensory epilepsy. Diet again
plays an important part and it has been shown
that the ketogenic diet exerts a favourable
influence on both epilepsy amnd migraine.

Lennox (17) conciseLy lists the differences
and similarities of migraine and epilepsy. He
states that - socially epilepsy is an outcast,
migraine respectable. Epilepsy is scattered at
random between the sexes while migraine is twice
as common in females, Epilepsy developes most
frequently in infancy, migraine in adolescence
and beyond. Epilepsy often leads to mental
deterioration, migraine does not. ZEpilepsy
usually appears in the muscle using, migraine
in the brain using members of society. Emotion-
al disturbances are usudlly a result of epilepsy
eand & cause of migraine. Epileptics will readily
undergo 8ll manner of examinations and treatments;
migraine sufferers are evasive and cling to their
di sability. Both epileptic and migraine seizures
come in attacks with periods of normsal ity between,
but this does not prove a generic relationship.
The best evidence is that of a common inheritsance.
Suggestive are the oceasionsl patients whose bouts
of epilepsy seem to give place to bouts of migraine
or vice versa, and whose convulsions are preceded
by scintilating scotomota. Epilepsy occurs more
frequently in migraine patients and migraine more
frequently in epileptic patients than in the
general population. Again it is found that
migrgine and epilepsy tend to appear in the same
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family snd that among the immediate relatives
of epileptics and migraine patients there is

a greater percentage of migraine and epilepsy
respectively than among the general population.
If migraine bears a generic relationship to
epilepsy the incidence of migraine among the
relatives of patienmts should be greater in the
so called idiopathic epileptic than in the
gymptomatic epileptic and this has been shown
to be the case.

This evidence would seem to establish &
definite relationship between migraine and
epilepsy. "Obviously the two conditions are
not twins, or perhaps even brothers, but they
are cousins not many times removed and know- -
ledge of one should throw light on the other,

It is suggested that migraine and epilepsy may
each be likened to a reservoir which period-
ically fills and overflows its banks, the over=-
flow representing the attacks. These reservoirs
are fed from underground streams which may
represent the fundamental eand the contributory
causes of the attacks. In any individual
patient the cause is probably never single, but
two or more combine to produce the seizure, In
both migraine and epilepsy an inborn tendenecy
plays a considerable part." (Lennox.) y

As previously mentioned some considerable
research has been carried out of recent years on
the possibility of idiopathic epilepsy having an
allergic basis. The writer would now like,
before proceeding to discuss his own work, to
review critically the literature, but first just
one word on skin testing. Many of the writers to
be quoted refer to the results they have obtained
on testing the skin for protein sensitivity.
This whole problem of skin testing is one which
will be examined later at some length, but man-
while it will suffice to state that this commonly
employed diagnostic procedure, although it has
been sub jected to much adverse criticism from
time to time, is recognized by those most com-
retent to judge, as one of the principal keys in
the interpretation of the mystery of allergy.
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Without it much vauluable infarmation would be
lost and msny unsuspected protein problems
never brought to light. And although at times
false results or erroneous interpretations mgy
side-track the investigator it must still
remain the most estimable guide to diagnosis
and treatment.

THE ASSOCIATION OF ALLERGY AND EPILEPSY

Review of Literature.

It has long been known that Epilepsy is
favourably influenced by acute infective dis-
eases and that temporary disappearance of fits
often follows, but Turnowsky ( 18 ) in 1901
reported three cases in which the seizures sub-
sided permanently following mmeumonis and
scarlatina. A number of years later Tinel ( 19 )
confirmed this, recording the disappearance of
epilepsy following pneumonia and typhoid-fever;
while in 1909 Hamilton (20 ) referred to twelve
epileptic patients who contracted typhoid and of
whom nine made a great improvement, one re-
maining free of seizures for four years. Pearce,
guider, chambrelet and Weir Mitchell ( 21 ) re-
corded similar findings, the latter stating that
in his experience pregnancy has a very bheneficial
effect on fit incidence. Spangler in 1908 re-
rorted the results of giving a course of non-
specific treatment to a series of thirty six
epileptics by means of subcutaneous in jections
of erotalin (snake venom), and found that every
Patient treated reacted favourably.

Several years previously Spratling hsad
noted that patients who acquired tuberculosis
frequently showed a lessening or a disappearance
of fits and in this respect Crockett's ex-
rerience of tuberculin is interesting. He
observed that if tubercular epileptics were
treated with tuberculin the seigures usually dis-
appeared. He treated twenty three cases,
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glving eight to ten weekly injections, snd
always tried to avoid a reaction. Eleven
of his patients were freed from attacks for
more than three months and one patient who -
hed had three hundred major and minor fits
in the month preceding treatment was free
for nineteen months.

Most of the above findings might be
explained on the gound that desemnsitigation
has taken place, but such conclusions would
be purely speculative were it not for the
fact that there is a great mass of thera-
peutic evidence which supports it. The
thedry that epilepsy and allergy are re-
lated finds some confirmetion in the work of
Ven Leeuwen and Zeyder ( 22 ) who isolated a
toxiec substance from the blood of epileptie
patients. This thegy found to be a muscle -
stimulating substance and following careful
research they proved it to be present also in
the blood of patients afflicted with asthma,
migraine and urticaria, but absent in all
ot her di seases and in normal individusdl s.

It was thelr considered view that this sub-
stance was related in some way to the allergic
disposition of the patients affected; and
according to Miller ( 23 ) would seem to
indicate an intimate connection between
erilepsy and the accepted group of sgllergic
diseases.

It was in 1915 that Osler remarked on the
simildarity of migraine and epilepsy and
suggested that, "Certain types of epilepsy
result as a continuation of the pathologic
brocess causing some migraine headaches."
Clarke ( 24 ) elaborated this idea and stated
that it was his belief that acute allergic
oedema was the cause of both migraine and
erilepsy; that both donditions had a similar
pathology viz. cerebral oedema; that they had
the common criteria of headache, dizziness and
vomiting; and that it was only the convulsions
that distinguished them. He reported two cases
treated from an allergic view point with com-
rlete alleviation of symptoms.
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Kennedy ( 2 ) writing two years later
in 1936 supports in some measure Clarke's
hypothesis when he spesks of focsl areas of
oedema involving the meninges and being a
possible cause of migraine. Kennedy is
convinced that many cases of epllepsy are
built up on a basis of protein susceptibility
and urges that full investigation should be
made in every instance where there is the
least likelihood of success. He records two
cases of epilepsy who were &l so allergic
sub jects, and in whom appropriate treatment
completely controlled the convulsions. The
first was a girl of two years who had always
been subject to attacks of giant urticaria.
In time screaming attacks followed by con-
vulsions appeared and after several
agsoclations of this nature a search for a
possill e convulsing agent was instituted.
This was found in milk to which, by good
fortune, she gave a positive skin test. When
it was discontinued the seizures disappeared
and she has had none since during the past
twelve years. The other was the case of s
boy aged thirteen, & subject of asthma and hay-
fever who was also found sensitive to milk and
in whom seizures likewise ceased when the
offending substance was removed from his diet.
He sums up by saying, "The evidence that many
cases 0f epilepsy constitute a sensitization
disease cannot be safely ignored; family
histories for allergic inheritance must be in-
vestigated, sensitization tests made, and
elimination diets and dehydration experimented
with before we can decently resign ourselves
in the case of the idiopathic epileptic to the
therapeutic despair of increasing doses of the
barbituric series.n

Food hypersensitivity and epilepsy were
first bracketed by Spratling ( 26 ) in 1904 who
wrote, "The ihdividual susgeptibility to certain
foods, harmless in themselves, but poisonous to
others should not be overlooked as a factor in
causing epilepsy." But it was not till 1919 that
Pagniez ( 26 ) and Lieutaud reported the first
authentic cases of epilepsy that were definitely



traceable to & specific substance namely
chocolate. These occurred in two young men,
who in addition to epilepsy suffered from
migraine, and one of whom had himself noted
some relationship between his migraineous
attacks and the consumption of chocolate.
This gave the authors the idea that
possibly hnis epilepsy likewise rested on a
food basis and they tested their theory hy
giving him chocolate alone and with his
meals., Epileptic seizures were inevitably
produced soon after the ingestion of the
chocolate and the withelding of it pre-
vented their onset. Similar findings were
recorded in the other young man%s case.

Since then there has been an ever in-
creasing accumulation of clinical materisal
and writers have recorded numerous instances
where protein sensitization was proved to be
the main factor in the causation of con-
vulsions. The work of Pagniez and Lieutaud
was followed three years later by the pub-
lication of Weschler's ( 27 ) paper deal ing
with the examination and treatment of a group
of fifty eight epileptics. He suggested that
the periodicity of some of the epilepsies
might be and, in his opinion, were due to the
deleterious action of certain foods which
rroduced something akin to s sensitization or
an anaphylactic reaction, which resulted in
convulsive phenomeha. He detailed specifiec
diets which tended to produce convulsions in
different individusl patients, but was unable
to prove his conclusions.

Thompson ( 28) reported in the same year
that in his study of two hundred cases of in-
fantile convulsions he lad come to believe that
a8 possible relationship existed between
Poisoning by common food stuffs and the ana-
pPhylactic phenomena common in infaney. In the
following year (1922) ward ( 29 ) of New York
wrote a very illuminating paper on protein
sensitization as a possible cause of epilepsy.
He prefaced his remarks by saying, "The
disturbances which we lmow as hay-faver and
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and asthma are supposed to be brought about

by the action of the aplit proteins de-
monstrated by Vaughan, the presence of which
is due to imperfect assimilation in the
digestive tract. These poisons seek exit
through the mucosa of the nasal and bronchial
passages, there producing a condition which
remains latent until the individual in
question inhal es some exciting agent - such
as plant pollen or animal emanation - where-
upon & typical attack is manifested, the
severity of the attack depending upon the
hypersensitiveness of the individual. Reason-
ing by anslogy it would appear by noO means
unlikely that a similar etiology might be
attributed to epilepsy. It seems possible that
epileptic seizures might be the result of
exciting agents acting upon the brain through
the intermediacy of the nasal sSinusSeS.ecececce
and through ingested food." He recounts two
cases of epilepsy associated with protein
sensit igzation. 1The first was a girl then aged
fifteen who after convulsions in childhood,
developed typical major epileptic seizures
between eight and twelve years of age and from
then onwards took them regularly. She was put
on a non-meat diet and the fit incidence im-
proved, but following a rebellion against the
restricted diet fits again appeared. Protein
skin tests were now undertaken and the bovine
Products of milk, cheese and meat recognized
as being inimical to her well-being. On a
strictly enforced and rearranged diet com-
Plete cessation of fits quickly took place and
since then she has remsined free. The second
was a patient who was found sensitive to milk
and cheese, and when these two articles were
eliminated from the diet the epilepsy dis-
appeared.

Ward maintains that the relationship
between food poisoning and epilepsy is clear
and says that if an effort was made in every
case of infantile convulsions to find the
ofiending protein many future cases of epilepsy
wnu;d pe aborted. He believes that the
periodicity of attacks is due to aceumulastion
of protein poisons in the organism and that the
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precipitation of fits varies according
to the sensit iveness of the nerve centres
and the amount of foreign protein gaining
entrance to the circulation.

Further work along similar lines was
carried out in 1923 by wallis and Niohol
( 30 ) and their results corroborated and
elaborated the findings of Ward. Thay
carried outexaminations at Hanwell on &
series of One Hundred and Twenty two
epileptics using as controls a group of (me
Hundred non-epileptics, composed of staff
and other mtients. Skin tests were carried
out on each by the scratch method and the
readings taken after an interval of ten
minwtes. There were forty-six positive re-
actors in the epileptic group, with four
glight positives among the controls. The
authors found that sensitivity varied accord-
ing to the time tests were carried out, amnd
that the best time to do them was when the
ratient was not fatigued; and furthermore that
after a bout of fits sensitivity to a part-
icular protein may disappear but that the time
elapsing before the onset of this desensitiz-
ation varies. They affirm that "In those
patients who have a series of fits over some
days we have found that at the commencement of
the attack they remain semsitive, but at the
end of the attack they no longer react." They
postulate a particular type of epileptic whom
they believe especially suitable for treatment
and of this type they declare "They appear to be
quite healthy persons, usually inclined to
obesity, and not excitable or markedly unstable."
They describe thirteem such cases, in each of
which the detection and removal of the offending
protéins either abolished or greatly reduced
the number of fits and they conclude by stating,
"The diagnosis anml treatment by means of skin
testg, peptone and diet, applies only to one
special type, ani we do not wish to convey the
impression that we have a panacea for all v pes
of epilepsSyeceseess The result of these
observations has shown conclusively that in
some cases where it has been possible to ad-

just the diet on the basis of skin tests, no



fur ther treatment has been necessary."
Shortly befare Wallis and Nichols' paper
had appeared and in the same year, Howell
(3 pull ished what was really the first
complete study of epilepsy from an allergic
viewpoint. He reported on fourteen ocases
of epilepsy whom he skin tested, and who
either gave positive cutaneous reactions to
gertain food proteins or were seized with
fits on esting certain articles. He found
that all the cases were relieved by removing
the offending protein and that convulsions
recurred when they were ingested.

In 1924 Mc Cready and Ray ( 32 ) cited
seven cases in whom convulsions were
apparently due to a definite sensitivity to
food. They maintained that convulsions in
infancy often dated from the introduetion of
foods other than breast milk into the dietry,
and further that they sometimes persisted into
later life despite modification of diet. They
"postulate an intimate connection between the
phenomens of anaphylaxis and allergy and the
phenomena of idiopathic epilepsy."

Three years later a very interesting and
informative article was presented by Ward and
Patterson ( 33 ). They studied the occurrence
of protein hypersensitibility in One Thousand
epileptic patients and in One Hundred non-
epilept ic controls. They found that 46.9% of
the epileptics manifested sensit ization, while
only 8% of the control group were positive re-
actors, They did not undertake any form of
treatment but suggested that it should consibt
in either restriction of the diet or de-
sensitization. They concluded that the per-
centage of patients hypersensitive to protein is
higher in epileptic than in non-epileptic groups
and stressed the early recognition of the hyper-
sensitive state as important from the stand-
point of possible prophylaxis. They bal ieved
that many cases of adult epilepsy had their
origin buried deep in infantile convulsions and
that if aprropriate steps had been taken at the
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time to uncover the guilty substance much
future unhappiness would have been avoided.

In the same year Rowe ( 34 ) reported
two authentic cases where fits were con-
trolled by diet plus desensitization to in-
helants. These were the first two cases
where such a combination in treatment had
ever been attempteds. The first case was
that of a boy of four who was found on skin
testing to be sensitive to twelve Spring and
Autumn pollens and in whom pollen de-
sensitization completely cured the con-
vulsions. The second case was that of & girl
of eleven who suf fered from petit mal and
vhose skin gave positive results to cat,
horse and rabbit hsir. In her case 8lso
desensitization banished the attacks. Rowe
sums up by saying, m"Allergy undoubtedly is
the cause of certain cases of epilepsgy, es-
pecially in children. The percentage of cases
due to protein sensitization may not be large,
but in the investigation of epileptics allergy
should certainly be seriously considered."

Again in 1927 Spangler ( 36 ) writing in
the Journal of Laboratory and Clinical Medicine
88Y8 "eeeees the fact that allergy results in
attacks of epilersy in some individuals cannot
be denied and certainly is worthy of con-
sideration when we come to the treatment of
this little understood and perplexing !'symptom-
complex of disturbed metabolism ' - the
erileptic individual." He made a detsiled
analysis of One Hundred cases of epilepsy and
found that 88% of them showed a history of
allergy in their ancestors and that 54% had other
signs of dllergy themselves. In several of his
cases he was able to demonstrate a connection
between food and fits, but admibts that he was
unfor tunate with skin tests in food sensitivities.
Independently Rowe s8lso came to this conclusion
and professed little faith in skin testing, at
any rate for foods and especially in sdults.

In 1930 Felsen ( 3 6 ) writing on epilepsy
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states "(Clinically, the sudden change from
comparative normality to a condition of
violent physical distress and as sudden
return to normel ity with little or no know-
ledge of what has happrened suggests the
liberation of some toxic substance possibly
cunulative in its effect. Accoarding to
present knowledge, if this is the nature of

a simple food idiosyncrasy, the most likely
element 8t fault is protein." In his
investigations, however, he was unable to
obtain even one positive reaction to many
food and bacterial extracts and stated that
there was no evidence on which he could
persongl ly base any connection between

aller and epilepsy. Cohen and ILichtig's

( 37 ) findings agree with those of Felsen,
They tested each of ten epileptic children
with one hundred and twenty-eight proteins,
but found that no reactions that could be said
to have any bearing on the convulsions. Brsy
( 38 ) s&also is extremely sceptical as to the
efficacy of the skin test in epileptics and
states that among thirty epileptic children in
whom he has carried out routine skin reactions
he has failed to obtain a single positive. He
has never been sglle to substantiate the view
that idiopathic epilepsy is or might be a
sensitizat ion disease.

On the other hand y1evin 193 ( 39 ) ree
ports the cases of two children which arose in
his practice, one of whom was found to be
sensitive to cat's hair and the other strongly
Sensitive to American cheese and slightly so
to Swiss ami Roquefort. 1In the first instance
removal of a cat from the patient's envir one
ment banished the epileptiform attacks, while
careful contral of the diet had a likewise
curative effect in the second. Ievin is con-
vinced that some cases of gllergy are un-
doubtedly of allergic origin and strongly re-
commends an investigation al ong these lines,
especially in those cases mresemting a past or
rresent history of other allergic manifestations
or a positive family history of allergy.
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Three years later Forman ( 40 ) des-
cribed ten cases of epilepsy, each giving
an allergic history and in each of whom
various skin tests were carried out and a
number of positive results obtained.
Elimination diets were prescribed and
of fending proteins excluded. His results
were very satisfactory, complete cessation
of fits occuwrring in many of the cases, pro=-
viding the ineriminated foods were rigorously
avoided. One interesting feature was the
fact that he demonstrated an eosinophilia in
several of his cases., Forman, like Levin and
other wor kers, believe that there is a small
mt definite group of essential epileptics who
have an inherited tendency towards sensitiz-
ation, and in whom certain other evidence of
allergy will be found if a search is made.
Forman follows Cocoa in recognizing Atopy as
that part of allergy which is controlled by
inheritance and states that it is the primary
duty of the allergist before investigating
futher to classify cases of idiopathie
epilepsy as atopic or non-atopic. Should they
rrove to be atopic then a thorough al lergic
review is indicated; if they are non-gtopic
then an explanation should be sought else-
where., His fowr criterim for the recognitiom
of Atopy are := (1) A familial and (2) a
persongl history of asthma, hay-fever, vaso-
motar rhinitis, hives, eczema, migraine-like
headaches and other gllied conditions; (3)
eosinophila in the blood preceding and duri ng
the attacks, and (4) positive reactions to
cutaneous tests for sensitiveness to protein.

In 1934 Wilmer and Miller ( 41) reported an
interesting case, of what they believed to be,
allergic epilepsy. This occurred in a college
student aged nineteen, who was suddenly seized
with headache, dizziness and mental confusion.,
Two months later the first convulsive seizure
appeared. During the next two years the seigures
increased in frequency and depression and fatigue
were manifest., Temporary paralysis in groups of
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muscles and skin hypersensitivity to external
stimuli were fleeting and incordinated
symptoms. Finally a detailed allergic study
was undertaken and he was found to be
sensitive to a variety of foods. ROwe's
elimination diets were tried in turn and a
combination arrived at to which the patient
was non-sensitive, and on this modified diet
he ceased to have fits. Since then ( he is
now thirty-two) he has been free from seizures
and most of the associated symptoms have long
disappeared. This case exhibits several
characteristic features of allergy, such as
the multiple hypersensitiveness, the
periodicity and the reaction to yprotein
elimination. It seems possible that focal
areas of oedema may have been responsible for
the temporary and localized palsies.

Similar isolated instances thought to
have an allergic basis were reported in 1936
by costello and Fox ( 42 ) and by Oriel ( 43 )
These writers point out the apparent dependency
of the idiopathie convulsions on the preceding
exacerbation of the underlying allergic dis-
eage., (Costello and Fox record the case of a
girl who began to suf fer from asthma, bronchitis
and epilepsy at the age of ten. From the first
the fits always occuwrred at the end of the
asthmatic attack. She continued to have a
number of these attacks and each ended up, when
the patient was very cyanosed, with typical
epileptic fitse ZEventually, under treatment
directed towards the chest condition, the
asthma and bronchitis cleared up and co-incident
with this improvement the epilepsy disappeared.
They conclude, "A good deal has been written
about the connection between epilepsy and
asthma, and it has often been suggested that
theay are both sllergic manifestations. In some
cases where they co-exist it seems that the two
types of attacks may replace each other."”
Oriel's case was that of a woman of twenty-two
who had suffered from migraine and epilepsy for
nany years. There was no allergic family history
and skin tests to foods etc. were negative. Her
attacks of migraine culminated invariably in a
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few hours in either petit or grand mal, on the
oceurrence of which her migraine ceased.

Both of the above demonstrate the close
affinity existing between epilepsy and other
allergic diseases. In these two instances the
steadily progressive symptoms dramatically
resolved themselves in a sudden convulsive
attack. (ases are also known where asthma, hay-
fever or migraine lave actuall y been replaced by
epilepsy, and conversely where the latter has
been replaced by either of the former. This
substitution is not uncommon about the time of
puberty, but no satisfactory explanation for it
has so far been offered.

In 1937 Clein ( 44 ) reported the successful
treatment of six cases of epilepsy, three of
grand mal and three of petit mal. They were each
entirely or greatly relieved by treatment on the
basis of an allergic etiology. He gives two case
reports in detail where the patients were found to
be sensitive not only to foods but also to dust.
The first was a case of allergic rhinitis, asthma
and grand mal; the second of eczema, wrticaria and
petit mal, In each instance elimination of the
of fending foods was associated with desensitiz-
ation to dust, to which they had both given
strongly positive reactions. Clein is of the
opinion that allergy should always be kept in mind
when considering the etiology of epilepsy and like
Forman suggests certain criteria which are
necessary in order to make a diagnosis of_allergy
regardless of symptoms. These are (1) A positive
family history of allergy (2) Previows allergy in
the same individusl such as eczema, pylor o-spasm
or certain types of gastro-intestinal distress in
infancy, and later, urticaria, hay-fever, asthma,
"ehronic nose catarrh" or "sinus trouble,™ migraine
type headaches, canker sores, mucous colitis,
and vague gastro-intestinal complaints. (3) The
Presence of active allergy manifested chiefly by
recurrent, frequent colds and chronic coughs, and
other manifestations as previously mentioned. He
further says, "Once it has been determined that the
patient and his family are at least suggestive of
an a}lergic background, & thorough study, in-
cluding skin and intradermal tests, is indicated.



This is particularly desirable in those cases
which have been thoroughly studied for
epilepsy and which have not shown improvement.”

In the same year ( 1937 ) Singer ( 456 )
reported the case of a boy who had suffered
from epilepsy for four years and whose attacks
occurred at intervals of abour four weeks and
only towards mid-night or in the early hours of
the moming. He never had a seizure during
the day. After prolonged and fruitless in-
vestigation the boy's father recalled the fact
that it was only when pork, eggs or cheese had
been eaten at mid-day or for supper that attacks
appeared. If the boy consumed any of these
foods at mid-day the attack occurred about mid-
night and after a similar supper, early the next
morning. The interval between eating the food
and the onset of convulsions was almost exactly
twelve hours. Once this connection was re-
cognized appropriate steps were tsken to remove
the guilty substances from the diet, and further
to desensitize the patient. This desensitiz-
ation was carried out by means of Propeptane
and Polypropeptane and was completely success-
ful. During the past few years the patient has
had only one attack ani that was caused by an
indiscretion of diet.

The above extracts cover most of the
literature that has been published to date. It
will be obvious that the association of epilepsy
and dllergy is no new one, but it is surprising,
in view of some of the striking results obtained,
that more systematic investigation al ong similar
lines has not been attempted. On the contrary
the whole sub ject seems to have been largely
neglected, particuwlarly in this country.
Furthermore some investigators have merely re-
corded the incidence of positive skin reactions
in epileptics as compared with control groups,
and gone no further. Others have confined them-
selves to the elimination of the specific foods,
occasional 1y, be it admitted, with outstanding
success. Specific desensitization, with one or
two marked exceptions, has not been even attempted;
and in those few recorded instances where it has
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been the subject was invariably a child.
Tndeed the bulk of the work done on allergic
epilepsy and the suc cesses achieved have been
with children.

There is no doubt that the outlook in
childhood is more hopeful snd sensitivities
more teadily detected and influenced, but that
does not seem to the writer any reason to
condemn without trial the adult idiopathic
epileptic who after all forms by far the
greater bulk of the epileptic population.
The pictuwre may be more obscure in later life,
but the essential outlines are there, can the
detail be but filled in. A systematic ex-
amination of the persongl and family history
may reveal unrecognized or long for gotten
allergic traits, and by careful elimination
skin reactions may be eorrelated with food
difficulties or fit incidence.

Because most of the research carried out
has been on epile ptic children, it does not
follow that the conclusions drawn have been in
agreement. Indeed there are very sharp
differences of opinion regarding their allergie
sensgitivity. As already pointed out some
writers have failed to find on extensive and
repeated attempts any evidence of protein
hypersensitiveness in young epileptics, while
others have demonstrated it successfully and
effectively controlled it. The whole subject
is a highly controversal one and seems bristl-
ing with portentous possibilities.

Several investigations have been carried
out on institutionalized adult epileptics ami
interesting facts been recorded, but as usually
little specitfic desensitization has followed
the disclosure of the hidden sensitivities the
results have often been incomplete and in-
conclusive. It would appear that there is here
& field of fruitful potentialities, ripe and
ready to be garnered by the first physician who
18 80 minded. It is to this field that the
Iresent writer has attempted to aprly himself.
It will be his task to substantiate or criticigze
the work already done, to follow up and further
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that work and finally to suggest and assess
new lines of treatment.

A8 a preliminary to describing the first
steps in the present invest igation it would
be convenient at this stage to give a com=-
prehensive survey of the science of skin test-
ing. 8ince this naturally plays sueh an
important part in the study of allergy it will
be described in some detail.

SKIN TEST ING.

Skin sensitivity had been mentioned and
demonstrated in isolated instances over a
long period of years before Schloss in 1912
extended and described its usage and establish-~
ed it as a definite means of detecting hyper-
gsensitiveness. Since then it has been univers-
ally recognized as a most useful adjunct to the
study of the etiological problems of sdllergy.
At first it seemed that there had been found a
miraculous means 0f explaining both the cause
and the reason for the recurrence of certain
common disorders of obscure etiology in widely
separated organs. It promised to show how
totally different symptoms could be attributed
to a common agent. It was such a simple matter
to make a scratch on the skin, apply some of
the suspected substance and then wait quietly
for ten minutes or so for the appearance or
the non-appearance of & wheal. The very fact
that the skin was sensitive but that the only
clinical evidence of disease was, say in the
lungs, gave the impression that all the organs
of the body must be in a8 like state of
sensitivity. This has since been disputed and
denied and to quote Alexander ( 46 ) on this
subject, "Clinically at least, this assumption
is a fallacy. Man may be sensitive all over
and exhibit general hypersensitivity if a huge
dose of a protein is introduced. From the
common clinical standpoint he is not sensitive
throughout, but in spots. There are three
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particular tissues affected, namely the
muc osa of the gastro-intestinal and the
respiratory tracts and the skin."

If then it is the case that hypersensitive-
ness is localized in certain tissues, it follows
that the skin may or may not be sensitive at any
given time. In other words because the in-
gestion of a specific food leads to colic or
urticaria it does not necessarily follow that
the skin will give a positive reaction to an ex-
tract of that food at all times or indeed at any
time. This limitation of the skin tests has now
been accepted; but even allowing that only B60% -
60% of allergics, (and that is not an over
generous estimate), give positive results it
still remains a very valuable aid to diagnosis.

TESTING MATERIALS.

One of the first and most important ¢ on-
sideratioms in skin testing is that the testing
materials should be potent and trustworthy.

Many wor kers use the dry protein extracts ex-
glusively; others prefer standardized solutions
of the extracts, and for this purpose many

di fferent extracting fluids may be used such as
saline, dextrose, glycerine and alcohol. Should
solutions be employed a careful watch must be

ke pt for deterioration and frequent control tests
performed on known gllergic subjects. Some
gsolutions are prone, in time, to develop his-
tamine and the mere mresence of this renders
results useless by producing inevitable positives;
on the other hand negative findings may arise
through a gradual loss of potency.

It is of primary impor tence that one should
be thoroughly familiar with the extracts employed
and that a reliable source be found and maintained,
as they differ so much in their effectiveness and
uniformity. Indeed this lack of uniformity is
such a disturbing factor that several allergists
now produce the required sllergens in their own
laboratories. rThe standardization of extracts is
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usuelly determined on the basis of total
nitrogen or protein nitrogen. According to
gimon ( 47 ) two essential factors are in-
volved, (1) What will the extract do whem
injected into the skin of a clinically
sensitive patient? (2) what will it do in a
normal and non-sensitive person? NO ine
terpretation of tests is possible unless an
answer to each of these questions can be
given, since the tirst must ensure its
potency and the second provide a control.

Furthermore certain vegetable and fruit
extracts which contain non-specific irritat-
ing properties and which will produce erythemsa
and wheal formation in normal persons, must be
80 diluted that these non-specifioc reactions
di sappear before they are suitable for testing.
In short it is evident that the chief tool of
the allergist is his extract and should its

ualities be unknown or unreliable he cannot
e expected to achieve results, be his technique
ever so perfect.

THE DIFFERENT METHODS EMPLOYED IN
SKIN TESTING.

Several distinct methods exist of testing
the skin for protein sensitivity, but the only
two that will be discussed at length are the
Dermal or, Scratch method, and the Intradermal...
Other methods less often employed are firstly
the Patch Test which is largely used to detect
sensitivity in dermatitis due to external
irritants. The suspected substance im relatively
large quantity is applied on gauze to the bask
and three readings taken at twenty-four hour
igtg;vals. It is not applicable to the present
study.

) Secondly there is the Ophthalmic Test
which is usually used as a means 0i determining
the exciting or causative factor of pollen
sensitiveness. It may be performed by dropping a
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quantity of pollen equal to the amount used
for a scratech test into the conjunctival .
gsac. A positive reaction is indicated by
reddening of the inner canthus. According
to Peshkin ( 48 ), + "The main purpose of the
.ophthalmic test with dry pollen is to de-
termine, not the degree of sensitivity, but
rather , the absence or presence of sensitiz=
ation when skin sensitization is absent.”

A third method occasionally used is the
method of Passive Transfer or the Prausnitz-
Kustner reaction. The rationale of this
procedure lies in the fact that if the serum
of a protein sensitive person be injected
into the skin of one who is non-sensitive, the
latter becomes sensitized at the site of
inkoculation to those gllergens to which the
former is normally positive. A few hours
after injection it is possible to carry out
intradermal tests on the prepared area, and
this acquired sensitivity may persist for many
weeks., Should the site become desensitized to
one allergen it will still react to others,
provided the original serum was multiple
sensitive.

According to Becker and Black ( 49 )
rassive transfer may or may not be obtainable
with the serum of patients with positive skin
reactions together with marked e¢linical man-
ifestations; also skin sensitive individuals who
never have had clinicel manifestations may give
8 positive passive transfer. Passive transfer
is not dependent on the degree of skin
sensitivity, on elinical manifestations, on a
temporary allergic state, or on previous de-
sensitization treatment. The method has a
limited field of application and is chiefly use-
ful when it is difficult or impossible to per-
form skin tests in the usual way, as in infants,
extensive skin disease, or dermographia. ILike
the Ophthalmic and Patch -Tests it has no use-
ful significance in the present study of allergic
epilepsy and will not be further mentioned. The
Same applies likewise to subcutaneous, nasal and
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other testSeeeee

THE DERMAL OR SCRATCH METHOD.

This method is more widely used than
the intradermsl and has the initial advantage
of being simpler to perform and thus requir-
ing no particular experience. Once the site
has been selected a series of smell scratches
is made by a scarifier, a scalpel or some-
thing similar. The scratches should all be
of equal length (about a quarter of an inch
long), and made across the lines of the skin
and not parallel to them. It is important
that no blood be drawn. The extracts to be
tested are then applied to the prepared sur=
face, directly if in solution, or with a
drop of decinormal soda solution if dry.
The substance is then gently rubbed into the
scarified area with a clean glass rod and the
result noted in ten to twenty minutes. Before
reading each site should be lightly wiped with
moistened cotton wool.

THE INTRADERMAL METHOD,.

Some little preliminary experience is
necessary to master the technique of intra-
dermal testing and the novice should acquire
this before investigations are seriously under-
taken. This method is a much more sensitive
and delicate one and mresents serious pit-
falls to the unitiated both from the point of
view of interpretation of results and from the
Possible sudden appearance or exacerbation of
existing clinical phenomena., A tuberculin
syringe is often used and should preferably be
composed entirely of glass. The point of the
fine intradermal needle is introduced between
the layers of the skin with the bevelled surface
upwards and a small quantity, about one fiftieth
of a cubic centimetre, of the solution care-
fully injected.s Great care must be taken to
ensure that the totsl amount of solution in-
troduced gets between the layers of the skin
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and that none is given subcutaneously or
escapes to the surface on withdrawal of
the needle. Should such errors go un-
corrected uniformity of results cannot be
expected.

INTERPRETATION OF RESULTS.

Reactions begin to appear in approx-
imately five minutes, reach their maximum in
twenty minutes, and then fade rapidly. The
recorded resding is ususlly the one taken at
the end of twenty minutes and it must De
carefully compared with the control reaction
which is generally produced by injecting a
like quantity of normal saline. Some writers
believe that positive reactions may be de-
layed and only appear after several hours.
Vaughan, who found skin tests a reliable lead
in 0% of his cases reports this phenomenon
in his treatise on migraine and suggests that
this delayed reaction is characteristic of
the condition., If this is so it may partly
explain Foran's ( 50 ) lack of success with
skin tests in migraine., Rowe ( 61 ) records
similgr findings to Vaughan in food hyper-
sensitivities. Parlato ( 62 ) takes an
opposite view and says, "Food reactions are
important only when they are immediately positive
1 think that we should be very careful when we
speak of delayed reactions.

The actual findings may be tabulated as
true positives, pseudo-positives, traumatic-
rositives or negatives. A true positive con-
8ists of a clearly defined whesl of appreciable
8igze with a white pitted centre, or with
irregular outgrowths (the so called pseudo-
podia) reaching from its margin. Again there
may be simply a pronounced areas of erythema
without wheal formation, or any combination of
the above pattern types mgy occur. It should be
noted that the size of the skin reaction bears
no relationship to the degree of sensitivity.

Some congiderable experience is obviously
necessary to interpret readings correctly; to

di stinguish strongly positive reactions from
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moderately positive and both from pseudo-

or traumatic. It may at first be im-
possible to differentiate a true positive
from a pseudo but if doubt exists repeated
trials will show a lessening effect if due

to hypersemsitiveness amd an ever ine-
creasing one if the reaction is non-specifies.
1t is suggested that these non-specific
positive recordings are due to the liber-
ation of histamine at the site of the
indoculation. Some people lave a skin un-
ustally responsive to slight irritation and
some have one that is frankly dermographic.
In both these types the mere introduction of
the needle or application of the scarifier is
sufficient to set up a reaction, and the final
result may be difficult if not impossibl e to
assess owing to wide -~ spread erythema. Such
incalculabl e results show the desirability of
reciprocally relating the apparent causative
agent with a history of recent contast or ine
gestion.

Various standards are employed in es-
timating skin tests. Results may be classified
as one plus, two plus, three plus, four plus
or negatives The area of erythema may be
gauged roughly or measuredin cemtimetres.
Berkoff ( 563 ) has poduced a scale with four
ey e=holes whose respective diametres grade the
positive reactions as above. More recently
Abramson and Gorin ( 564 ) (1939) have des-
cribed the construction and operation of a
Simple contour gauge, by means of which the
rate of growth of the height and cross section
of gllergic wheals mgy be measured and re-
corded.

CHOICE OF APPLICATION SITE.

The site usually chosen for skin testing
is either the farearm or the upper arm but
if the intention is to perform a large number
of tests at one sitting then the back offers
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the more convenient area. The amterior sur-
face of the thigh can al so be suscessfully
utilized. Different areas of skin have

dif ferent sensitivities in the same in-
dividual, and according to Alexander ( 456 )
snd others the subjeet may manifest varying
degrees of positiveness in different sites
or mey be negative in one place and markedly
positive in another. He maintains that this
variability reduces the worth of the test,
as the investigator camnot know which find-
ing is the trus one. On the other hand if
the best reacting site be chosen and tests
be confined to this area then uniformity
should result. This point will be dis-
cussed later.

According to Bowmsn ( 556 ) the whealing
process to pollen extracts is better in the
upper part of the arm than the lower and
better on the medial side than on the later-
el. She adds, "Tests inserted in rows
vertically on the arm influence each other
more than those inserted in horigontal rows.
This point should be taken into considerat ion
in routine cutaneous testing for hyper-
sensitivity."

FACTORS MODIFYING RESUITS IN BOTH
THE SCRATCH & INTRADERMAL METHODS.

As already stressed at the beginmning of
this section skin testing is far from being
infallible, but once its limitations and pit-
falls are properly apmeciated it can prove in
the hands of a competent and impersonsl ob-
server a most helpful and suggestive diagnostic
Proceduwre. But certain facts to be now
sumariged must be carefully kept in mind.

Because a person gives a positive re-
action to a skin test it does not necessarily
follow that he is presently allergic to that
substance. It may simply be the expression of
& former or a future sensitivity, or
desensitization may have been achieved. Clinical
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symptoms mey never have been present or
the condition may have long disappesared or
there may as yet have been insuf ficient
contact to produce it. The same applies to
negative results. Here also an absence of
reaction does not prove the per son immune.
It may indicate that sensitivity is not
sufficiently established to respond to &
locally administered allergen, although the
shock orgen will readily react to & small
amount. Negatives may occur in cases with
marksd clinical signs of disease or where
there is other evidence to strongly suggest
the negative reacting allergen as the
primary cause.

An accurate diagnosis can only be
arrived at when a correlation of positive re-
sults with the history or with the mmresent
condition is possiile. Variations in technique
may asccount for the anomalous findings of
dif ferent workers, as may also the potency of
reagents, The location of the injJection site
has already been shown to have an influence.
Age 1s a determining factor and children are
infinitly greater reactors than adults. Brsy
states that eight or nine out of every ten
asthmatic children will give a positive result
Fodl sensitization rapidly declines towards the
end of infancy and inhelant sensitization
rapidly rises.

Multiple sensitiveness is the rule rather
than the exception ( Eyermann ( 66 ) ), dub
it must be remembered that because a person
reacts to a number of sgllergens it does not
follow that his clinical symptoms are due to
their Jjoint action. His condition mmy be due
to only one of the suspected substances. Agsain
Ssensitivities may be lost and gained from time
to time or during treatment. vVariations also
occur with the time of performance of the tests
and results that are strongly positive just
prior to or immediately following an allergic
flare-up may be only mildly positive or even
negative at other times.

?



32.

Finally negative results, it should b&
noted, are especidlly common after specific
treatmnt or the asdministration of adrenaline,
or following severe allergic attacks or pro=-
longed lack of contact with the offending
mwotein. In respect to treatment Levin ( 67 )
reported that energetic desensitization re-
duced the skin response and obliterated it in
14.9% of his cases. He believed the re-
duction in the skin test paralleled the
cl inical improvement.

COMPARISON OF SCRATCH & INTRADERMAL
METHODS.

For some time past there has been violent
controversy over the relative merits of the
socratch and intradermal methods of skin test-
ing. According to Coca ( 1 ) the differences
in the results can be almost eliminated by the
use of reliable extracts and a proper tech-
nique. He maintains that the lncreased
number of non-specific reactions usual with
intracutaneous testing results from the in-
jeetion of too large a volume of the extract
and that they can dlmost dlways be avoided if
the injected volume does not exceed 0.02 ciC.
On the other hand the scratch method often fails
wvhen the intradermal is suc cessful amd he
attributes this failure to the relative in-
activity of the materisl used. "If the ex~-
tract contains the specific excitant in
sufficient concentration, that is, mdy times
that used for the injection test, the results
of the two tests will be mrsctically the same."

Whether this explanation is accepted or
not it is an admitted fact tmt many more
Positives are obtained by the intradermal method
and that much valuable information would be
lost if diagnosis was solely based on the seratch.
Simon ( 46 ) states that results indicate the
intracutaneous to be from one hundred to tem
thousand times more sensitive than the scratch.
Tuft ( 68 ) maintains that, " ccssecesses the
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importsnt advantage of the intracutaneous
test lies in its greater sensitiveness ani
in its ability to uncover positive re-
actions that may not be detected by the
scratch.”

It is, however, generglly recognigzed
that the intradermal is mare difficult to
perform and the results to interpret and
that it is more dangerous and gives more
false positives. If a strong extract be
given intradermally to a highly susceptible
,patient a general reaction may occur; while
a weak extract or ons gl ightly semsitive may
give a false negative. Hence once more the
abgsolute necessity of standardization. It is
better to have two extracts, one strong and
one weak, than to test with a single one of
varying efficiency. If two extracts are used
the weak can be applied first and them, if
the results are negative the other may be
tried. Or even better a scratch test may
first be performed using the strong extract
and if negative, then the same solution may be
tried intradermally. This method would com-
bine the simplicity, rapidity and safety of
the seratch method with the increased sen-
sitivity of the intradermal, while at the same
time eliminating the disadvantages of the
lesser sensitivity of the sceratch and the
danger of a general reaction with the intra-
cutaneous.

Rowe ( 34 ) writing in 1927 said that he
favoured the scratch test and only used the
al ternative method when the former had com-
Pletely failed and then only in cases of
rollen and dust sensitizations. But by 1934
his views had changed somewhat ami in the
Journal of Allergy of that year he remarks,
"The scratch test with active allergens weill
executed will demonstrate in most patients
those foods to which skin sensitizing bodies
exist. The intradermdl test should them be
done with active extracts of those important
foods to which negative scratch reactions have




occurred." And again, "The activity of a
food extract for intradermal testing should
be determined by definite intradermal re-
sctions obtained in a patient who is
clinically sensitive to such a food and who
gives a good scratch reaction to that food."
He found that a 1 : 200 dilution of a 2%
extract of an active dry food sllergen in
glycerine-salt solution useful for testing
intradermsl 1y those patients who were
scratch negative. The change of view ex-
pressed by Rowe is largely indicative of the
present trend of thought which during the
past few years has rather favoured a com-
bination of the two methods.

And finally one last word - It has
glready been pointed out that most people are
potentially allergic to some substance or
other at some period of their lives, but that
only a few develop symptoms, In this con-
nection, Colmes, Guild and Rackemann ( 69 )
write, "To become skin sensitive is a common
property of mankind; while the capacity to
express the sensitivity clinically is the
property of those in whom the intrinsic,
factor the activator, is operative." And
again in 1936 Rackemann snd Simon ( 60 )
studying reactions in a group of sixty normal
indivi duals found quite a large percentage
rositive; and in the following year Grow and
Hermsn ( 61 ) examined one hundred and fifty
adults and reported that 56.6% showed positive
reactiohs to one or more allergemns. They,
however, included in their positives a number
of faint reactions. These figures are much in
excess of those given by Row, Vaughan, and
others, but nevertheless are enlightening and
serve to show that the omnipotence of the skin
tests, as origindlly conceived was not justified.

It should be pointed out that the Luthors
quoted do not wish to discredit the test but
merely to demonstrate that it is far from being
an infallible guide to allergy. 7Tt should be
el ways associated with a history of symptoms or
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contact. The fact that narmal indi viduals
mgy display skin sensitiveness ig far from
condemming it. The positiveness may be
due to any one of the several factors
previously mentioned. In any casé it must
be obvious that where clinical symptoms
exist its use will narrow the field and
suggest & possible caussl agent that might
otherwise go unsuspected.

It is a most illuminating sign that
despite the levelling of destructive
criticism and the production of disparaging
evidence the 1limits of application continue
to widen year by year. Occasional brillisant
results in obscure cases encourage research,
as witness the many victims of epilepsy,
dubbed incurable, who owe their deliverance
to the happy combination of an astute
physician snd a sensitive skin.

GENERAL LINES OF INVESTIGATION.

A study of the literature bearing on the
subject of allergy and epilepsy had convined
the writer that here was a problem, almost
unexplored, that promised wide opportunities
for resesarch and of fered hope where hitherto
none seemed to exist. True, most of the work
done and successes achieved had bean with
children; but it was thought that a useful
addition to existing knowledge might be con-
trituted by selecting a number of so cslled
chronic idiopathic epileptics, at present
und ergoing hospitalization and subjecting
them to an intimate sllergic review. Treat-
ment along specifically directed lines would
be instituted and maintained following an
assessment of the results of that review. At
the same time it was considered that an in-
formative comparison might be obtained by
contrasting the incidence of protein sen-
sit:.lzation in epileptics with that in
ordinary psychotics and in normsal individquals.,

Af:cordingly the first step taken was the
formation of three numerically similsr but
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otherwise distinct groups. The first was
carefully chosen and consisted of twenty-four
adult epileptics in whom no history of birth

or subsequent head injury could be ascertained,
and to the presence of whose disability no

known cause could be attributed. They were, in
short, members of that large and unfortunate
class of epileptic collectively styled idio-
pathiec. The second and third groups were picked
at random from the non-epileptic psychoties and
the statf respectively. The only common factor
stressed was an approximation, as far as possible,
in the average age of the three groups.

A careful enquiry was then instituted into
the per sonal and family history of each of the
seventy -two selected individuals with a view to
uncover ing any clinicel manifestations of allergy.
mhe results of this investigation were summarised
as follows:=

GROUP PIRSONAL HWISTORY FAMILY HISTORY NO. OF
POS ITIVES.
Epileptic Positive Positive B
Positive Negative 4
Yegative Positive 7
Pgychotic Positive Pogitive 0
pPositive Negative 2
Negative Positive 4
Control Positive Pos it ive 0
Positive Negative I
Negative Positive 3
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From the above it cam be seen that the
mresence of sllergic phenomema was a marked
feature of the epileptic group, the figure
being almost double that of the combined
results of the other two classes. Actually
66% of the epileptics gave sither a positive
persongl or & positive family history aof
allergy, while in 20% of the cases positive
findings occurred in both inst ances. These
figuwres contrasted strikingly with 25,; and
0% for the Psychotics and 17% and 0% for the
control group.

The above figures seriously suggested
the existence of some close association link-
ing epilepsy with the recognized allergic
disorders although the actusl nature of that
association was difficult to assess. In ey
event the main issue remained the frequent amd
econvineing combination of seizures and clinical
hypersensitivity in both the epileptic and his
family.

Despite the difficulty of obtaining
satisfactory histories in all cases the writer's
results bore out to some extent the findings of
Spangler ( 35 ) who in an analysis of one
hundred epileptics reported that in tha eancestors
there was a history of allergy in 88% of the
cases while the patients' personal history re-
vealed a figure only slightly less.

CHOICE OF TESTING MATERIALS.

The next step was to skin test the different
groups for protein sensitiveness. Before this
was practical, however, several preliminary but
nevertheless important details had to be con-
sidered. rhe first was the choice of the testing
material to be employed. As already pointed out
one had to be found that would fulfil certain
fundamentdal conditions. It had to be carefully
standardized, of known potency and free from
irritating substances, while supplies of
identical materigl had to be readily aecessible.
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It was not found convenient to use dry pro=-
tein extracts, owing to the time and labowr
involved in standardizing solutions for

int radermal purposes. After a survey of
available sources it was decided to accept
Bray's recommendation and use the pre-~
parations marketed by Messrs. C. L. Bencard
(1934 ) 1ILtd. of London, whose products
Brgy maintained gave thoroughly relisble
specific reactions.

The next question to be settled was
the nature and number of the allergems to
be employed. It is an expensive and
laborious, not to ssy dangerous procedure to
routine test each indi vidual for a hundred
or more sllergens, with many of which he
could never possibly have come in contact,
end which in consequence could never be even
remotely suspect. It must be accepted as an
axiom that if convulsions are due to & hyper -
sensitivity to a particular allergen, that
allergen must be sought somewhere in the en-
vironment of the mtient. It is true that the
present environment mgy apparently differ
radically from that in which the fits first
had their being; but sensitivities mgy have
changed with the years or the situstion;
multiple sensitivity mey have been an early
feature; or most likely the offending mrotein
may be 80 common-place that it finds itself
invariably present irrespective of time and
locality.

It was obvious that a judicious selection
of proteins should be attempted and that such
a selection to be comprehensive without being
cumbersome should contain only those extracts
rresent in the commoner foods and pollens.
Additional allergens might be suggested by in-
dividual histories or circumstances but for
rractical purposes this genersl ization seemed
& sound one. Nevertheless such g restriction
while eliminating much needless testing still
meant a congiderable number of allergens had to
be investigated, and it was felt that a further
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simplification of proceduwre was required.

It was found in the use of the Group Reagent .
This term signifies the testing extract
resulting from the grouping together of
approximately some half dogzen distinet but
biologically related allergens., Vaughan

( 62 % favours such a grouping although other
competent authorities insist on individual
testing. The present writer employed group
reagents initially in every case and found
them most helpful and labowr saving. It was
only when a group gave a positive reaction
that separate testing of its component
allergens became necessary.

Group Reagents are prepared by Bencard
and were used in this investigation. These
combined moteins are in solution and are
put up in twelve groups as follows:=-

l. MIXED INHALANTS, STANDARD. Mixed
Teathers, horse dander amd hair, cats!’
fur, mixed dog hair, mixed house.
dust, orris.

2. OTHER INHALANTS. Rabbit fur, sheeps!
wool, furs ( fine ), cow dander,
Human hair, goats' hair, camel hair.

Se CEREAIS., Wheat, oats, barley, maize,
mixed flour, rye.

4, EGGS, MILEK, etec. Egg while, egg yolk,
milk, cheese, chocolate.

S. VEGETABIES. Mixed beans, mixed peas,
cabbage, spinach, carrot, potato.

6. MEATS. Beef, mutton- lamb, pork - bacon,
veao

7. FRUITS. Apple, banana, orange, tomato
strawberry. ’ ’ ’

8. FISH, cod, salmon, herring, sardine.
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9. SHELL- FISH. JILobster, crab, mussel,
oyster.

10. FABRICS. Silk, cotton - flock, kapok,
WOOL e

1l. KON- CLASSIFIED. Tobacco, yeasts,
MusATOOm.

12. POLLENS. Grasses, shrubs, trees.

The yrocedure adopted was to test each
person first with all twel ve group reagents,
and should he show s positive resction to any
of the groups then the individual proteins
of that group were separately investigated,
until the positively reacting allergen or
gllergens were finally isolated. This method
was considered to be as effective, speedier
and less irritating to the patient, than the
laborious method of systematic individual test-
ing, In addition to the above group reagents
all were tested for such articles of food as
appeared either periodicdlly or frequently in
the hospital dietry and which did not appear
in any of the groups. These articles com-
prised onion, parsley and turnip; rice; lemon
and pear ; chicken; herring, halibut and
haddock. Finally if there was a history of a
particular hypersensitiveness, either early
or recent, that specific substance was tested

for whether its group reagent was positive or
nO‘b . )

CHOICE OF TESTING METHOD.

It was clearly recognized that care and
aceuracy of perfarmance were essentigl to s
proper interpretation of results, and that for
8 similar reason the evolution of a standard
technique became a necessity. This involved
the perfarmance of some preliminary work on
skin testing. It was inperative before the ine
vestigation could be seriously commenced to
decide on the method to be employed asnd +the
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site of application. A series of experi-
ments was therefore conducted on two groups
of patients, each twenty in number and con-
taining ten epileptics and ten psychotics.
These groups were named A snd B. Group A
was then divided into two halves, each half
containing five epileptics. The first half
of group A was scratch tested with twelve
extracts and a similar number then givem
intradermal 1y to the second half. Two days
later the procedure was reversed and the
first half was now tested intradermally and
the second half dermslly. On each of the
two following weeks this whole operation
was again repeated. The same site, namely
the anterior surface of the forearm being
used throughout. Separate standardized
seratch and intradermal solutions were used.

The findings msy be tabulated thus:-

GROUP INTRADERMAL MULTIPLE SCRATCH MULTIPLE
Positive | Negative [SENSITIVITY [Pos. Nege. SENSITIVITY.

Epileptic 7 3 6 4 - 6 3

Psychotic| 2 8 S | 19 0

The main points determined were recorded
8s follows:=-

l. The original number of positive findings
obtained by ( 1 ) the Scratch ( 2 ) the
Intradermal method did not chamge on
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subsequent testings.

2 The specificity of the positive allergens
did not vary.

3. The Intradermsl method gave almost double
the number of positive reactors.

4, Multiple sensitivity was twice as common
with the intradermsal method.

b. In several members of the epileptic group
the scarifying of the skin produced of
its own accord some wheal ing and con-
sid erahl e erythema which made satisfactory
interpretation of results impossible.

6. No genergal reactions of any kind were ex-
perienced.

One week following the commencement of the
above experiment, and immediately it had become
apparent that the intradermal method was pro-
dueing more positives than the scratch, location
tests were instituted with group Be This group
was likewise divided into two equal divisions
or sub-groups each containing five epileptics
and five psychotics. One division was given a
gseries of twelve injections using the anterior
aspect of the forearm and the patient's back,
while in the other the surfaces employed were
the upper arm and the anterior and medial aspect
of the thigh. The method of testing favoured
throughout was the intradermal. The in jections
woere repeated after an interval of two days and
then the sites employed were reversed in the two
divisions and another two series of injections
given. This reversal of procedure was carried
out until each subs~group had been tested eight
times on each of fouwr distinct sites.

Results were summarised as follows:-
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FOREARM UPPER ARM BACK THIGH.
EPILEPTIC Pos, Neg. | Pos, Neg. |Pos, Neg.| Pos. Neg.
GROUP
6 4 6 4 4 6 ] b
PSYCHOT IC
GROUP 2 8 2 8 0 10 1 9

The main inferences drawn were the following:=-

1.

Re
3.

4,

.

6.

The largest number of positives was
obtained on the forearm and upper arme

The lowest number‘ obtained was on the back.

No positives were present on any of the
sit es that were not slso present on the
forearm.

The positives present on each of the four
sit es neither changed their number or
specificity on any of the eight ocecasions.

A dif ference in degree of positiveness
was noted between the forearm reactions
and those on other sites, the former being
definite and distinet, the latter, es-
pecially on the back, being oftem of less
intensity amd ill defined.

No general reactions of any kind occurred.

Two general conclusions were drawn from the

above preliminary investigations:-




43.

1. If a methol was desired of ensuring the
greatest possible number of positive
reactions then that method must of choice
be the intradermal and the site must be
the forearm.

2 Providea the site remained the same,
uniformity of results could be expected.

There appeared every justification to the
writer for adopting that method which would
give the biggest positive recording. Ad-
mittedly such a method involved a greater danger
of false positives and a correspondingly greater
difficulty in tracking down offending allergens.
It was clear, however, that the extra labour
necesgitated, was in every way preferable to the
constant uncertainity of results that must
attach itself to another method. For example
many sensitivities would successfully remain un-
suspected should reliance be placed exclusively
on the scratch test, or the back be utilised in
preferenc e to the forearm. At the same time it
was recognized that the literature contained
many references to the serious consequences not
infrequently following the indiscriminate use of
the intradermal test, and stressing the fact that
caution should be the key note in all investig-
ations, After a careful consideration of all
the facts and although no systemic disturbances
of any kind had been encountered in the present
series of cases, it was congidered wiser to err
on the side of safety. Accordingly it was de-
cided to adopt a system of dunal testing and the
method finally chosen was a slight modification
of that recommenied by Simon. Each person was
first scratch tested and then a day later in-
tradermally tested, irrespective of results. The
gceratch test gave a useful clue to general hyper-
sensitiveness, and, at the same time, a warning
of any alarming sensitivity. Thus was one en-
abled to modify the strength of the intradermal
injection of any specific allergen andi so avoid
the possibility of & general reaction. gcrateh
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testing was employed s0lely as a pre-
cautionary expedient and the writer be-
lieves no untoward results would have
occurred had it been omitted altogether.

EXAMINATION QF SELECTED GROUZES.

Once the choice of testing materials,
method and site had been established, work
wes begun on the testing of the three
rreviously selected groups of epileptics,
psychotics and controls. Each of the
seventy-two individuals involved was sceratch
tested on the forearm with the twelve group
reagents mentioned above. Two days later
thgqy were further scratch tested on the
forearm for onion, parsley and turnip, rice;
lemon and pear; chicken; herring, halibut
and haddock. In performing the scratch test
the procedure described earlier in this
thesis was closely followed and &all recog-
nigzed precautions observed. An interval of
one week was allowed to elapse after the
scrateh tests had been completed before the
skin of the forearm was considered to be
again in a fit condition for further testing
by the intradermal method. This delay was
occasioned by the fact that a certain amount
of discolourati on persisted for several days
at the site of the tests and was apt to con-
fuse readings and also because of the
possibility, however remote, of local de-~
sensitization having been temporarily pro-
duced.

The intradermsl testing was then carried
out, strict attention to ractical details
being again observed. The dose injected was
0.2 c.c, 0of a solution specially prepared by
Bencard and of a proportionately modified
strength as compared with the scratch sol-
ution. tThis modified solution could be further
reduced to one half or one quarter of its
normal potency by the addition of carbol-saline
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snd used for investigating especially marked
sensitivi tes as indicated by seratch re-
actions.

no instance was negative on intradermal

The final recording of positive results
was based entirely on intradermal testing
irrespective of whether the corresponding
secrateh reaction was negative or positive.
Incidentally a positive scratch reaction in

testing. .Results were tabulated as follows:=-
GROUP AVERAGE AGE | POSITIVE| NEGATIVE | MULTIFLE
SENSITIVITY
Epileptic 38 14 10 11
Psychot ics 36 7 17 2
Controls 29 1 23 -

In the epileptic group there were fifteen
males snd nine females but in the other two
groups the sexes were equally represented. Of
the nine females five were positive and four
negative, and of the fifteen males nine were
rositive and six negative.
positive reactors among the epileptics was
thirty-six and of negative reactors forty.

The ayerage age of

The obvious contrast in the degree of
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sensitivity in the groups was self evident
and not unexpected but the multiple sen-
sitivity of the epileptics was a striking
feature. A positive correlation between
the comparative incidence of hyper-

sensit iveness in the members of the three
groups and the ypresence of sllergic phen-
omensa in their personal and family histories
was readily demongtrated. It will be re=-
called that 66% of the epileptics now under
investigation had previously given either a
positive persondl or family history of
allergy, while the figures for the psychotics
and the control group were 26% and 17% re-
spectively. From the above table it was
found that 68% of the epileptics had
positive skin reactions, 29% of the psychotics
and only 4% of the control group. These
figures were suf ficiently arresting to
apparently bear out the ascertion that some
undoubted interconnection existed between
allergy and epilepsy. It was particularly
encouraging to note that such results had
been possible with chronic adult epileptics,
glthough it remained to be seen whether
specifically directed treatment would be as
succeessful in benefitting the epileptic con-
dition as the history and the intradermal
test had been in suggesting it as an ex-
pression of allergy.

The findings recorded above may be com=
ared with those of Beauchemin ( 63 ) who in
1936 skin tested a Broup of one thousand
individual s, They comprised one hundred cases
of epilepsy, two hundred of manic-depressive
insanity, six hundred of Dementia Praecox and
one hundred normal controls. He found 80% of
the epileptiecs positive to one protein or
another while only occasional hypersensitive=
ness was encountered amoung the psychotics.
Among the controls the percentage of positive
reactions was between 1 and 2% Each in-
dividval was tested against sixty-four food,
bacterial and plant proteins, the method
employed being the scratch and the site the
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back. High as his figures were he mentioned
the presence of many doubtful positives that
were classed as negatives and it would

appear possible that had another method and
site been used his fingl results might have
shown a still greater percentage of positives.
As previously ment ioned, in their study of
one thousand epileptics amd one hundred non-
epileptic controls, Ward and Patterson ( 33 )
found 46.9% had evidence of protein sen-
sitization while only 8% were positive in

the non-epileptic group.

It would appear that patients suf fering
from epilepsy exhibit an allergic phenomenon
common to them as a group. Nevertheless it
remains extremdly doubtful whether con-
valsions arise from the actual mresence of

this hypersensitiveness or whether, as Van
" Leeuwen thinks, there is a primary factor
which predisposes the brain centres so that
the allergic reaction acts merely as a
secondary stimulus. Or again it may well be
that the circulating protein picks out, for
choice, the weakest structure in the in-
dividual's economy which in the case of the
potentigl epileptic will be the central
nervous system, and by producing irritation
of it initiate convulsions. At all events it
gseem8 abundantly clear to the writer, both
from his own work and from the work of others,
that this powder and match partnership linking
epilepsy and allergy is an established fact
eand no mere coincidence.

Only a brief comment on the skin results
a8 recorded in the psychotic and control
groups is necessary. The psychotics displayed
a mild degree af allergic response, not com-
rarable with the epileptics, but sufficiently
strong for comment and certainly much more
evident than that of the controls. Whether
the occurrence of this sensitivity in so large
& proportion of the psychotics was purely
accidental and would not have maintained it-
s86lf had a further number been tested, or
whether there is indeed a certain amount of
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heightened susceptibility are questions that
require closer investigation. At least an
interesting hypothesis is offered by the
suggestion that institutionaliged psychotiocs
have the tendency to develop similar sen-
gitivities owing to similar envir onment.

0f the seven positives recorded in the above
table four were sensitive to cheese or milk
and three to fish. The psychotiec group
however, was not chosen on account of length
of residence but with a view to the apmox-
imation of their average age to that of the
epileptics. The mean length of residence of
the psychotics was 2.6 years and of the
positive section of the group 3.8 years.

It is impossihle to assess results on such
meagre data but the point is nevertheless
one of interest.

The incidence of positive reactors in
the control group, which was drawn from the
nurging staff, was small and resembled the
findings obtained from time to time in non-
allergic groups of the general population.
This lstter figure is variously stated at
enything from 1 - 8%

As previously indicated fourteen
epileptics gave positive reactions either to
the group reagents or to the specisally
selected group of common foods, not in-
corporated in those reagents., Each of these
epileptics was now finglly subjected to
skin tests with individual allergens in an
attempt to isolate the offending protein or
proteins. Before, however, tabling these
last results this would seem an appropriate
moment to detail the histaries of these four-
teen cases whose exsmination and treatmsnt
forms the main basis of this thesis.

CASE RECORDS.

(1)
Aet. 32.
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7L = The seizures commenced when he was
one month old and at first they averaged
about ten per day. To begin with they were
very mild in character. At the time they
commenced, an epidemic of cerebro-spinal
meningitis was raging and two of his
brothers, aged two and a half and six years,
died of it. He himself was not infected,
He was brought up on the bottle and no con-
nection was noticed between the feeds and
the fits. He went to an ordinary publie
school about the ususl age but was unable to
learn to any extent. He left school when
he was thirteen and after a spell at home
was sent to an Epileptic Colony, where he
remained for almost four years. According
to his sister the only thing learned there
was how to tell the time.

During his childhood and youth the fit
inei dence had fallen consid erably, first to
approximately one per day, and later to
about ten per month. The individual fits,
however, greatly increased in severity. He
was removed from the Colony to an Asylum
where he remained for ten years until his
transfer here on the oubbreak of war.

It was consistently noted that a 8 a
child and as s youth fits often occurred
after eating ham. This fact sl owly became
evident to his family and it was found that
when ham was eliminated from his diet the
number of fits was diminished. During his
fowr years at the Colony this connection con-
tinued to be observed. When he was gllowed
home occasionslly on vacation it was again
noted that severe convulsions followed the
consumption of ham.

As a child he was said to suf fer from
skin troublé which cleared up when he was a
few years old. This was probably some form
of infantile eczema. There was no further
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history of allergy either in the patient
or in his immediate relatives.

Ment &lly he is dull, rather listless
but aceessill e and co-operative. He has
occasiongl attacks of mild excitement.
Under supervision he can perform simple
tasks about the ward.

The average monthly number of fits
during the years 1937 - 1939 was 8.6
detailed as follows:= 1937 = 9.2;
1938 = 7.7; 1939 -~ 8.6.

On group testing he was found sensitive
to:= gStandard Mixed Inhalents snd Meats.
On individwal testing to:= Mixed house dust
and Pork.

- s e S e . -ooo----‘—-

(2)

GeKe Aet. 4l = ge was the youngest of a
large family and owing to the early death of
his mother was neglected as a baby. He was
brought up on the bottle. When he was 8ix
months o0ld he had a severe convulsions lasting
for three and a half hours. He developed
catarrh of the stomach at twelve months old,
andi for the next three years was brought up

on proprietary foods, such as Horlicks.

He was much neglected dwr ing &ll this
time, He did not walk until he was over two
years. ZEpileptic seizures commenced when he
was gpproximately six years of age. From
this time onwards he took them fgirly re-
gularly with occasional longish 1nterval§
between. He would take several consecutively
and then be free for months. They were not
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very severe when he was & boy and if seiged
with one while out playing, he would
immediately get up when it was over and go
on with his game, He attended school and
proved & clever scholar, being particularly
smart at arithmetic. ILater he worked in an
office and then joined the Marines. Finally
the fits became so frequent snd incapacitat-
ing that he was forced to give up an active
life.

He has been an inmate of this In-
stitution for over twelve years and during
that time has continuved to take fits re-
gularly. His eldest sister volunteed the
information that seigzures were more prone to
occur after a meal containing porridge or
potatoes. When these articles of diet were
restricted he would go free from fits for a
long period.

It has been observed in this Hospital
that he frequently takes a fit in the early
forenoon and this following a breskfast
consisting chiefly of porridge.

As a8 child he sufiered from urticaria
for several years but this condition left
him when he was about nine. His mother was
said to have been very sensitive to fish
and following an injudicious meal containing
fish was subject to sick headaches often
lasting for days.

He is painstakingly bright and punctuates
his remarks with allegedly witty sallies. He
has a good conceit of his own ability and
tackles a job with great determination, but as
he lacks application and staying power he
quickly discards it for another. He is
mischievous and delights in the discomfor ture
of others. He is quick tempered, irritable
and suspicious., Following a fit there is a
Period of deep confusion lasting several hours.

The sverage monthly number of fits
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during the years 1937 - 1939 was 1ll.6
detailed as follows:= 1937 « 12.4;
1938 = 108 ; 1939 = 1l.6.

On group testing he was found sen-
sitive to:= Standard Mixed Inhalants and
cereals. On individual testing to:=
Mixed Feathers and Oats.

(3)

M.M. Aet. 27. = (Convulsions commenced
when she was about eight months old and
continued with frequency for two years, when
they dissppeared until the onset of puberty
at sixteen. She was breast fed for the
first six months and them put on the bottle.
It was thought at the time that the con-
vulsions may have been due to teething or to
poisoning from an infected bottle. gShe
suffered from gastro-intestinal irritation
for several years but this finsally left her
about the age of seven.

She was never able to learn and had to
be specidlly cared for. Since sixteen she
has been taking seizures regularly. No
history of allergy, either personal or family,
could be obtained.

She is confused, inaccessible and re-
sistive. An appreciable degree of dementia
is evident. She is confined to bed and tot-
ally unemployable.

The average monthly number of fits during
the years 1937 = 1939 was :-= 4.9 detailed as
follows:= 1937 = bB.,56 ; 1938 = 4.6 ;
1939 - 4.6,
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On group testing she was fdund sen-
sitive to:~ rgg, Milk, etac. On in-
dividual testing to:- Egg While.

Although whe was found to demonstrate
gkin sensitivity as recorded above no
attempt was made to desensitize her. This
was owing to the weakness of her general
condition, gshe suffered from phthisis and
has since died.

e o e 0 ) O o e 0 e e e -

(4)

JeRe Aet. 44. - ' Her infancy and girl-
hood were uneventful. She attended school
and proved herself to be quite an average
scholar. gShe suf fered from the usual childe
ish ailments but, on the whole, always
enjoyed good heal th. she became in-
creasingly stout after puberty, and this
stoutness has persisted. She is slightly
sub-thyreodic.

Fits commenced when she was twenty and
were af the major variety from the beginning.
At first they were infrequent, averaging one
every three or four months, and she was able
to retain her situation in a warehouse. By
the end of five years, however, they had
become sufficiently frequent to compel her to
leave this position. Following this she was
cared for at home until owing to her rapidly
deteriorating mental condition and violent
nature it became essential to remove her under
certificate to sn Asylum. She remained there
until her transfer here on the outbreak of
war,

As a young woman she suffered from
reriodical attacks of migraine. These attacks
had no observed connection with the epileptic
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seizures, and have now been absent for
several years. One of her brothers

suf fered badly as an infant from eczemsa,
and still continues to have occasionsal
acute exacerbations of what has become a
chronic condition.,

Since her removal to this Institution
she has been rather dull, peevish and
petulant, constantly findine fault, and
complaining about her environment. She is
evasive and suspicious, and looks with ex-
treme disfavour on her fellow patients.

She is lazy and indolent. The history from
her farmer Institution adds that she was
frequently aggressive, abusive snd threaten-
ing.

The average monthly number of fits
during the years 1937 - 1939 was 6.1. detailed
ag follows:= 1937 =~ 4,6 ; 1938 - 7;
1939 - 8.

On group testing she was found sensitive

On individual testing to:- Haddock and
Herring.,

(5)

Jede pete 39. He was the youngest of a
family of ten, amd infancy and early childhood
were normal, His parents died when he was
seven and he was boarded out. He left school
at fourteen where he had a normsal scholastic
career., Fits first appeared at the age aof
eleven but were mild snd very few in number to
begin with. This state continued until after
puberty when there was a rapid and progressive
inerease in their number and severity. At
first he did not quite lose conseiousness and



and was given plenty of warning of theitr
approach; later loss of consciousness
was complete; the fits became typically
mg jor in character and mentel dis-
turbance displayed itself. He has been
an inmate of this Institution for the
past fourteen years.

No persongl history of allergy was
obtainable but a strong family history
was present., His father suf fered from
asthma for many years, dying from
associated complications. One sister
suf fers from prurltis end another from
migraine.

His temperament is characteristically
epileptic. He is suspicious and irtritable,
querulous and aggressive. He is in-
quisitive, persistently interfering in the
affairs of others but bitterly resenting
reciprocation in kind. He freely exudes
false accusations and general dissatisfact-
ion, At times he is confused, impulsive,
and dangerous.

The average monthly number of fits
during the years 1937 - 1939 was 6.7. de-
tailed as follows:= 1937 = 6453 1938 -
7.2 1939 =« 6.6

On group testing he was found sensitive
to:- Egg, Milk, etc. and Fish,

On individual testing to:- Cheese and
Salmon .

------- OOO-----—--

(6)

Mrs. B. Aet. 33. = She was born into a
family of fourteen, and her early eanvironment
was one of sordidness and poverty. She
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suf fered from rickets as a c¢hild, and had
intermittent attacks of billiousness over
e period of some years., Towards puberty
her physique improved and she eventudlly
became strong and robust. She was at
school until she was fourteen anmi was quite
a fair scholar.

Fits commenced between the ages of
eighteen and nineteen and were severe from
the start. They were never frequent and
showed a predilection to occur at or near to
the menstrual period. She retained her
employment, only leaving to get married.
Following the birth of her first child she
took seversl severe seizures, became violent
and homicidal and was certitied insane.
After some months she was discharged, only to
be readmitted during her second pregnancy in
e similar state of acute mania. She has been
an inmate of this Institution since then -
that is for the past nine years.

No personal history of ellergy was
obtained, but two of her sisters suffered
from infantile eczema and her paternsl grand-
father was subject to frequemnt attacks of
'summer-colds,' probably of the nature of hay-
fever.

When free of fits her mental condition
is comparatively normal snd she then wor ks
consistently in the Laundry. At such times
she is bright, acessible and fairly rational in
outlook, Every now amd again however, she has
an attack of acute excitement, usually but not
always, associated with seizures. She is then
completely unmanageabl e, dangersdusly impulsive
and lost to all sense of decency. Mental
deterioration is not & marked feature of the
CcasSe.

The average monthly number of fits during
the years 1937 - 1939 was 6.1 detailed as
follows:- 1937 = 4.2 3 1938 - 6.9
1939 - 5.1l.

On group testing she was found sensitive
to:~ Eggs, Milk, etc.
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On individual testing to:-~ Cheese.

--——-—-—OOO-————-—-—

(7)

WeSe Aet. 37. - As a baby he was
brought up on the breast, but proved a weake
ly child and fell victim to every prevalent
infective disease. Mentally however, he was
glert and did well at school, till fits
commenced at the age of fourteen. NO reason
could be attributed for their commencement,
but it was noted that about this time he
contracted 'bronchitis.! This 'bronchitis!
was of a recurrent natwe and was later
diagnosed as asthma. He has continued to
suf fer from periodical attacks of asthma ever
since, The fits, once established, becamse
frequent and of a very severe nature. Five
years after their first appearance he had
become so unmanageabl® at home that he was
cortified and sent to this Institution. He
has been an inmate here for eighteen years. -
No foed idiosyncrasies lave been noted.

As mentioned above he is subject to
asthmatical attacks, averaging one or two
yearly. No correlation between seizures and
-asthma has been observed. There is a strong
family history of allergy on the paternal ’
side, his father suf fering from asthma and
two of his aunts from urticaria.

When first admitted here fits occeurred
as often as fifteen times per month but for
the yast dozen years they have been reduced
in number. BHe is rather facile but not lack-
ing in insight. He is bright and willing and
8 good worker, being allowed many privileges.
He is not given- to interfering with others
or causing trouble. He is very amenahle to
discipline. A certain degree of mental weak-
ness is evident.
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The average monthly number of fits
during the years 1937 - 1939 was 3.1
detailed as followsje 1937 ~ 2.1
1938 =« 3.4 1939 " 3¢8 &

On group testing he was found
gsensitive to:= gtandard Mixed Inhalants.

On individusl testing to:- Mixed
gouse Dust, Mixed Feathers.

(8)

GiRe Aets 44 - He was breast fed during
& period of severdl weeks and from then on-
wards reared on the bottle. When about one
Year o0ld he had a series of convulsions and
these were repeated at intervels over a
number of months. An older brother died of
meningitis about this time. The convulsions
findl 1y disappeared amd he continued free
till twelve when typicel major epileptic
seizures made their appearance. They were
severe from the beginning but infrequent. He
had & normal schooling end left when he was
fourteen. After one or two shart lived
attempts at obtaining and keeping employment
it was realised that he would never be able
to maintain himself, His parents were now
dead and he was sent to a Colony for Epileptics.
Eventusally the increasing number and the
severity of the fits affected his behaviowr
and he became noisy and troublesome. He was
removed to this Institution where he has re-
mained during the past eighteen years.

No personal history of allergy was obtain-
abl e, but his mother was said to suffer from
migraine as a young woman and one of his
sisters from & recurring skin condition of the
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hands, most noticeable each Spring, when
she worked in the garden. It was probably
some form of urticaria.

Mentdl deterioration is a marked
feature and insight is lacking. He is ex-
alted in his ldeas, superior in his manner
and avidly religious. At times he is in-
tensdly confused, restless andi impulsive.
Hge is unemployable.

The average monthly number of fits
during the years 1937 - 1939 was 21.7,
detailed as follows:= 1937 = 2.4 ;
1938 - 19.7 1939 =20.2.

On group testing he was found sensitive
to;- Egg, Milk, etc. and Onion.

On individual testing:- Gheese and
Onion.

cemmem—e0 ()0 ———-————

(9)

J.McK. Aet. 32. - Seigures commenced
when she was about six years of age. NO
known csuse could be ascribed to their in-
cidence, as up to this time she had been a
normal child in every way. The fits were of
& very severe character from the first although
only occurring at the rate of one or two
monthly. Her capacity for learning was early
affected and she was sent to a special school,
but she could never master either reasding or
writing. As she grew older she became im-
pulsive and difficult to control, especially
following a fit, and finally required cer-
tification. She has been a patient here for
eight years.

No &l lergic history of any kind was
Obtainable and there has never been any



60.

apparent connection between fits and food,
either at home or in this Hospital.

She is typicdally epileptic in that
she is lazy, sulky and discontented,
quarrelsome, unpleasant and importunate in
her demands. Her outlook is apathetic and
her reactions lethargic, but on oceasion
ghe can be impulsive and destructive. She
is unfriendly and disinterested. She is
capahle of useful employment but con-
sistently refuses.

The average monthly number of fits
during the years 1937 = 1939 was 1.7,
detailed as follows:= 1937 = «8;
1938 - l.2 1939 - 2e2e

On group testing she was found sensitive
to:-~ gstandard Mixed Inhalants, Eggs, milk,
eta. .

On individuel testing to Mixed Feathers,
and Egg white,

-—------000 ----- -

(10)

H. McA. Aet. 32. = THe was one of a
family of six, of whom four died in infanecy.
He developed meningitis at the age of twelve
months. Hge was reared on the breast. Twelve
months after weaning convulsions devel oped
and pearsisted durineg a veriod of two years.
Typical major epileptic fits followed at the
age of ten. They were compmratively few and
mild in character, to begin with, but rapidly
increased in number and intensity. He was
unable to learn and was sent to a special
school. He was totally unemployable. His
mental condition wor sened; he became
troublesome, unruly and landed in the hands
0f the police. He was transferred to a state



ingtitution and later here, where he has
been for the past nine years,

As an infant he suf fered from severe
facial eczema and later from pruritis.
Both conditions had left him before puberty.
It was noted that convulsions often followed
a heavy meal or heavy smoking. This has been
borne out to some extent by observations in
this Hospitdl. His mother was sensitive to
figh and sickness and urticariasl wheals
occasionally developed as a result of eating
certain varieties,

He is simple minded and faecile, but
capable of performing light tasks under
supervision. He displays the typical
epileptic habitus:- sulkiness, suspieion,
irritability and obstinacy. After a bout of
gseizures he is excited, treacherous snd ime
pulsive.

The average monthly number of fits
during the years 1937 - 1939 was 9.1 detailed
as follows:= 1937 = 7.2 1938 =~ 94,6 ;
1939 - 10. 5.

On group testing he was found sensitive
to;- Egg, Milk, ete., Fish, Rice.

On individual testing to:- Cheese, Milk,
Sardine and Rice.

11)

JeLe Aet. 36, = It was found impossible
to obtain accurate information concerning his
infancy and childhood, but apparently he had
always been rather simple minded and childish
in his outlook. He had only two epileptiec



62.

gseizures prior to admission here; the first
when he was fourteen years of age and the
second about one month before certification
and removal here. He has been an inmate at
this Hospital for the past nineteen years. .
For the first few years after admission fits
occurred irregularly and at intervals of

many months but their incidence greatly in-
creased as time went on and especielly during
the past six or seven years has this been
8o, NoO connection between fits, food or en-
vironment was ever noted. No allergic history
of any kind was admitted.

His mentsgl condition has deteriorated with
the increase in the number of fits. He is
shiftless, indolent and uncertain, suspicious
and easily ennoyed. He lacks insight, He
gives no thought to the comfort of others but
is most solicitous of his own.

The average monthly number of fits during
the years 1937 = 1939 was b.l detailed as
fOllOWS;- 1957 Ll 602 ; 1938 - 40 6;
1939 - 4.4.

on group testing he was found sensitive
to:= Standard Mixed Inhalants and Egg, Milk,
etec.

On individual testing to:- Mixed House
pust and Cheese.

(12)

A.E. Aet., 36, = He was the third chilad

of six siblings. There was no family history
of epilepsy or insanity on either side, and

his brothers and sisters were all perfectly
normal children. As a child he was delicate
and suffered from gastro-intestindl irritation.
He was breast-fed. He was said to have had
several 'turns! dwing the period of dentition,
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but it could not be clearly ascertained
whether these were actusl convalsions or
not. He was at school until eleven at
which age epileptic seizures first made
their appearsnce. nmhey were very severe
and necessitated his almost immediste with-
drawal from school. Attenpts were later
made to teach him at home but unsuccess-
fully and he has never been able to learn
to any extent. As he grew older the fits
became more frequent and incapacitating.

He eventually became noisy and destructive,
was certified and sent to this Institution,
where he has been for seventeen years.

In addition to the early gastro-
intestinal disturbances, which may possibly
have been of an dl lergic nature, he suf fered
from nettle-rash, frequently traceable to
the eating of unripe fruit. one of his
sisters also suffered from nettle-rash but
no causal agent could be ascribed. His
father was said to be 'asthmatic! as & young
man .

He is usudl 1y cheery and affable and
displays an active interest in his surround-
ings., He is childish in thought and speech.
He craves the limelight and resents being
overlooked. At times he is querurous and
complaining, at other times hectoring and
overbearing. He is occasionally impulsive
but on the whole easily managed. He is
capable of performing simple supervised tasks.

The average monthly number of fits during
the years 1937 = 1939 was 6.9 detailed as
follows: - 1937 = 8.1 1938 - 6.2 ;
1939 -~ 6.4

On group testing he was found sensitive
to:- Egg, Milk, etc. and Fish.

On individusl testing to:- Cheese and
Herring.

--------- 000---——-—— -
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(13)

MeLe Aet, 36. - She was a normal
baby and was breast fed. Two of her

sisters died in early life from tuber=-
culosis, but she herself, excepting the
usugl childish illnesses was always

strong and healthy. Her schooling was
without incident and her ability average.
she left school at fourteen and it was

about this time and almost coincident with
the onset of puberty, that the first
epileptic seizures commenced. They were
major in character and severe, but at first
only occurred at intervals of two months

or longer. As time passed thegy became
inecreasingly frequent until as many as
twenty would be present in one month. She
was forced to give up her employment and live
at home, but became so diftficult to manage
that she was semt to this Hospital. She was
here for four years.

All her life she was subject to attacks
of urticaria and several of those attacks
occurred while she was an inmate here, She
had a strong antipathy towsrds cheese, but
circumstances occasionally induced her to
partake of it and it seems reasonably certain
that at least some of her urticarial attacks
were thus explaineds NO connection between
cheese consumption and fit incidence was ever
noticeds Such a connection may have existed
without its being detected. No family history
of allergy was obtainable.

For the most part she was quiet, docile
and childish, but on occasion could be sulky
and very difficult. Following a fit she was
quarrelsome and confused. She died during
desemsitization, and her case will be more fully
discussed under the heading of treatment.

The average monthly number of fits during
the years 1937 = 1939 was 7.4. detailed as
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follows:= 1937 =« B ; 1938 = 8.7 ;
1939 =~ 8.6,

On group testing she was found sen=-
gitive tos;~- Egg, Milk, etc.

On individual testing to:- Egg White
and Cheédse.

———mm e =000 m———————
(14)

Rel. Aete 53. = So far as could be
ascertained his infangy and childhood were
normal and uneventful. He appeared to be a
healthy child and was at school until he was
thir teen. He was rather bhel ow average
scholastically. On leaving school he
followed various occupsations until the out-
break of the last war. He Jjoined the srmy
- &nd it was while serving abroad that seizures
first made their appearance. For many years
they were mild and very few in number, occurr-
ing only at intervals of many months. More
recently they increased in number and severity,
and following an unusually severe attack he
became outrageous and confused. His sister,
with whom he lived, was unable to manage him
and he was certified and removed here. That
was two years ago.

ge has always had a thick, scaly ichthyo-
tie skin, but beyond this no personal history
of allergy was elicited. His sister had
suf fered all her life from chronic eczema
affecting both her legs.

He is quiet, sociable and simple minded.
He is capable of partially supervised employ-
ment . He is lacking in the aggressiveness,
cunningness and irritability of the average
epileptic. He is confused and depressed
following a bout of fits.
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The average monthly number of fits
during the years 1937 = 1939 was 4.7
detailed as follows:=- 1937 = ? H
1938 = 4.8, ; 1939 - 4.6

On group testing he was found sen-
sitive to:-Bgg, Milk, etc.

On individugl testing to:- Cheese.

------ == =000=m - cm

In none of the above cases was any seasonal
variation noted in the nurber of fits over
the past three years.

The remaining ten epileptics under
investigation gave negative skin reactions
and as the history in no instance offered a
clue to any demonstrable sensitivity it was
impossible to subject them to specific
treatment. Incidentally a positive personal
history of s&llergy occurred in two of the
cases and a positive family history in thr ee.

In several of those negatively reacting
epileptics an attempt was made to induce and
maintain a lowering of the alkaline reserwe
of the blood, by giving large doses of
ammonium chloride either alone or in com-
bination with acid sodium phosphate. A weekly
estimgtion of the total carbon dioxide content
0f the Wlood was made during treatment, but
although an initial fsll was noted, it was
not maintained. The body seemed to adapt
itself to the altered conditions, and it was
found impracticasble to sufficiently increase
the dosage without causing serious gastro-
intestinal upset. The rationale of the pro-
cedure was based on the hope of producing a
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systemic reaction similar to that following
starvation or the ketogenic diet.

It is a widely recognized fact that
both epilepsy and 8llergy are often bene-
fitted in a remarkable degree by either
starvation or a diet which is rich in fats,
both conditions tending to induce & state
of acidosis. Nevertheless is it not
possible that in at least some cases of
allergy and epilepsy the improvement noted
may be due, not to the production of an
acidosis with its attendant dehydration,
but to the accidental elmination of the
offending proteins? It was thought that
if an acidosis was successfully produced
by cehemical means, the diet remaining un-
altered, any improvement in fit ineidence
must be due to protein elimination,
Following satisfactory conclusions with non-
allergic epileptics, a series of in-
vestigations would then have been instituted
with those epileptics showing skin sen-
sitivity, and a comparison of the indi vidual
and combined effects of acidosis and de-
sensitization on fit incidence thus made
possible. However the difficulties of
medication proving unsurmountable, this
varticular line of investigation has been
suspended for the present.

The following table briefly summarises
those specific allergens which gave positive
results snd indicates the comparative strength
of the resulting reaction in each instance.
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POSITIVE ALLERGENS.

— arm—
= —— —

Mixed House Dust + Pork +
Mixed lFeathers 4 Oats -+
Egg White + +

Haddock + Herring +
Cheese <+ Salmon + +

Ccheese ++

Mixed House Dust +++ ‘Mixed Feathers++ +

‘Cheese ++ onion —+

Egg White++ Mixed Feathers + +

Cheese ++4++ Milk +4+ Rice ++ Sardine <+
Mixed House Dust <+ + Cheese +++

Cheese + Herring + 4

Lgg White + Cheese # ++

Che ese + +

It was evident that in eleven cases
sensitivity existed to more than one protein,
ten cases showing positive results towards two
extracts while one case reacted to four. Most
of the cases displayed well marked positive-
ness with large areas of erythema and pseudo-
podia. These were expressed as double plus,
while the single and treble plus were used to
indicate respectively lesser and greater de-
grees of reaction. Three distinct groups of
allergens were mginly involved, namely eggs,
milk and cheese; the common inhslants, mixed
house dust and feathers; and fish. One note-
worthy feature was the disproportionately
large percentage (57%) sensitive, in some
degree, to cheese.

The mein facts can now be re-summarized,
thus:- Of an available total of twenty-four
idiopathic epileptics who were skin tested on
the forearm by the intradermal method, one
di splayed sensitivity to four allergens, ten
to two allergens, three to a single allergemn
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and ten were negative. Of the fourteen
showing positive reactions, five had a
positive personal and family histary of

gl lergy, two a positive personal history
only, and four a positive family histoary
only. In the remaining three instances no
allergic history of any kind could be ‘
elicited. Of the ten skin negative cases,
two gave a personal history and three a
family history of hypersensitivity.

TREATMENT,

Treatment of all sllergic conditionms
may be grouped under the three mgin headings
of Eliminsation, Non-specific desensitization
and Specific desensitization. These three
methods will be briefly discussed in turn.

Elimination.

Elimination is, as a rule, only possihle
where the existing sensitivity is towards
foods. In most cases of dust and pollen
allergy the difficulties of withdrawal are too
great to be overcome, although occasional in-
stances are recorded. Some of these have
followed a change of environment, the removal
of a pet from the family circle or the re-
Placement of a hgir mattress or a feather
pillow. Such cases, sufficiently rare, and
depending so obviously on chance, are to be re-
garded as offering no real solution to the
Problem of treatment.

In the case of foods the situation is
somewhat different. Here, as a result of skin
testing it may be possible to eliminate certain
suspected foods, especidlly should they be of
an uncommon nsture or only appear rarely in the
dietry. Often, however, the offending protein
is one in genersl use, such as milk or wheat; or
multiple sensitivity with reactions to both
usugl and unvsual allergens may complicate the
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picture. In such cases elimination becomes
so difficult as to be impracticable.

It is also recognised that diets based
solely on skin reactions will not always cone
-trol symptoms, and in such instances it is
advised that trial diets be used to aid
diagnosis. These trial diets may also be used
for treatment. Rowe (64) is a firm advocate
of this method and has established a series of
what he terms "Elimination diets." These dlets,
or modifications, are in universal use in the
diagnosis and treatment of allergy. FRach diet
is suitably balanced and on it a normal average
activity may be maintained for lone veriods.
Should one diet not succeed in alleying symptoms,
then another is tried and so on until one is
found that eives relief. Articles from other
die ts in the series may be added every few days,
a close watch being kept meanvhile for any re-
turn of symptoms.

Vaughan's "Food diary" is conducted along
broadly similar lines. On a skeleton diet the
ratient is enconraged to keep a daily record of
his physical condition and of any symptoms that
may appear from time to time. He must also
carefully note the effect of adding new foods-of
of eliminating any that do not agree with him.

In other words the observations are the patient's
own and only their interpretation lies in other
hands. This demands some measure of co-operation
and is hardly suitable for institutionalized
epileptics.

Waters ( 65 ) of New York, an authority on
food sensitivity, also lays great stress on
elimination diets. She presents in tabular form
seven elinmination diets for the diagnosis and
treatment of food allergy in pebple eating at
home, and fow for those eating in restawants.
ger method is to give the diets successively un-
til one is found on which symptoms 1lmprove oOr
disappear, and them, vsing this dlgt'as a basis,
t0 add one new food at intervals of four days.
Fruits and vegetables are added first, then meats
and cereals, and lastly the remaining common
gdllergens. Should one of the added foods cause
& return of symptoms, it is exclu@ed anq no more
additions made until the patient is so 1mp;oved
that any recurrence of symptoms resulting from
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still another food can be immediately noted.

One of the chief difficulties with food
elimination is the fact that hypersensitivity
usuglly occurys to common allergens, and it
is difficult to eradicate these indefinitely.
Nevertheless if this form of treatment is
once commenced it should be persevered with,
and especially so in young subjeets, for in
them prolonged elimination may eventually lead
to desensitization. In brief elimination has
a restricted field of application, chiefly
confined to food allergy, and especially vhere
the offending food is relatively unusual snd
easily avdded.

von-Specific desensitization.

The underlying conception of this line of
treatment is the supposition that by the in-
Jection of one type of protein, the tendency to
react to the specific protein will be diminished.
many attempts have been made by different work-
ers to produce desensitization by this means, but
results, on the whole, have not been good, despite
the wvariety of substances employed and the
variations in technique. It cannot be recommended,
except as a last resort, on account of the large
el ement of chance involved.

Peptone has been employed in numerous
allergic conditions and may be given orally, in-
tramuscularly or intravenously. Wallis and Nichol
( 30 ) and other writers report good results
following its use. Propeptane and Polypropetane
have been both successfully used by Singer ( 45 )
in epilepsy of allergic origin, while the case
for Tuberculin has been supported by such
authorities as Crocket, Simpson and Stone ( 66 )
and yaxwell ( 67 ). It is an accepted fact that
good results are usually temporary and that re-
lapse, partial or complete may be expected, but
Spangler did not find this so in his experience
with crotalin (snake venom). He employed it over
a number of years in epilemy and other allergiec
conditions with marked success.

Sterile milk has been given intradermally
by Loeper ( 68 ) in the treatment of asthma, while
vaceines of every diseription have been system-
atically injected in all forms of allergy.
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Rackemann and Graham ( 69 ) suggested that
stock vacecines possibly produced results by
establishing a specific immunity or, more
rrobably, by their non-sypecific locsl re-
actions. This latter supposition has found
some support in recent work.

Specific Desensitization.

The prineciple of desensitization lies
in the endeavour to lessen sensitivity or to
raise the tolerance level, either by oral ad-
ministration s® of graduated doses of the
specific food, or by injecting a standardized
solution of the specific food, extract or
pollen. TUnlike desensitization in anaphylaxis,
the induced tolerance in the human being re-
quires®relatively long time for its establish-
ment .

Four routes mgy be employed in specifiec
desensitization, namely the oral, the intra~
dermal, the subcutaneous snd the intramuscular.
mhe oral route is widely recommended when desl =
ing with food sensitivities. 1In this method
the offending food or its specific peptone is
given in small but gradvally increasing doses
in an attempt to abolish sensitivity. In
children desensitization to common foods was
successfully accomplished by Schofield and
Schloss in three to eight months by administer-
ing increasing amounts of the suspected protein
in capsules until tolerance was sstablished.

In 1935, Reston, Waters and Hopkins ( 70 ) dis=-
cussing orgl desensitization wrote "Oral de-
sensitization was instituted if the mtient was
found to be sensitive to one of the common foods
eseee With the exception of egg, the initial
desensitizing dose contained under a milligram
0f proteineecce...- The protein content of the
dilution was increased every four dgys so that
at the end of a few months the patient was eat-
ing, without ill eftfects, a normal daily por-
tion.n

Bray finds that with such c ommon factgrs as
egg and milk, desensitization is more readily
induced if pepsin and H.C.Le. are added to the
small doses of the foods being given. On the
other hand Forman is severely critical and Qes-.
cribes the whole procedure of oral desensitizatim
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a8 being worthy of trisl only as a sort of
"last straw.”

Intradermal desensitization has ossasion-
ally been employed in dust and pollen hyper -
sensitivity, but results are not encouraging,
and the subcutaneous route is the one more
commonly used, especially in mild allergic
conditions. The method here employed is to
prepare standardiged solutions of the specific
substance in various dilution strengths and
to give them at weekly intervals, the dose
being doubled with each injection,

In constant and severe allergy, or where
the occupation of the patient mekes it ime
possible to avoid contact with the specific
substance, a modification of the sbove tech=
nique, known as the "Rush" method of Freeman,
is commonly employed. This method, con-
ducted in hospital, only occupies from five to
seven days and consists of piving graduated
doses of solutions of increasing potency. In=-
jections are given daily every two hours from
8 a.ms to 10 pem., and each dsy a stronger
solution is employed till at the end of a week
the patient can stand huge quantities of the
specific allerren. He can then be safely
returned to his usual envir onment.

Taub and Friedman discussing specifiec
desensit ization state, "Treatment is usually
begun with a smgll injection, usually 0.06 to
0el cc. of the highest dilution which provokes
8 positive intracutaneous reaction. This
dilution may vary from 1:6000 to 1:560000. The
injections are nsually given at five to seven
day intervals and the size of the dose is never
increased if it produces either a large local
reaction mgnifest ing itself as edema and
erythema and itching at the site, or 1if it
should cause systemic reactions such as gener-
glized urticaria or pruritus or hay fever or
asthma. The appearance of these signs
necessitates a repetition of the dose which
produc ed the symptoms instead of an increase at
the next injection. In some ratients it may
even be necessary to decrease the amount given.
The treatment is given as an ordinary sub-
cutaneous injection."
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The intramuscular route, like the sub-
cutaneous, has been widdly employed in most
gllergic diseases but it frequently happens .
that either route may be used with equal
success in the same patient, according to
the inclination of the physician. In-
tramuscular medication has the advantage of
bringing the patient more intimately into
contact with the desensitizing solutions and
more quickly under their influence.
Solutions of greater potency are given in-
tramus cually and subcutaneously, and their
effect is considered to be less transient.
At the same time there is an increasel danger
of general reactions takine place, and care-
ful technique and observation are essentisl.

No recorded instance could be found in
the literatvure ot allergic epilepsy having
been treated by intrgmuscnlar desengitization.
Usually where specific treatment had been
attempted in such cases it was by means of
eliminating the suspected article, although a
few workers such as Rowe (10 ), Clein ( 44 )
and Singer ( 45 ) had i ven specific sub-
cutaneous injections for sensitivity to dust,
pollens and foods.

Such good results have followed intra-
muscular desensitization in most other forms
of allergythat it seemed strange no effort had
been made to employ it in epilepsgy. I there-
fore appeared to the writer that intramuscular
injections of potent and specitically prepared
solut ions offered a means of bringing the
allergic state of the orcanism quickly and
effectively under control.

i

PREPARATORY STEPS I SPECIFIC TREATMENT

The writer had already formed the opinion
that any form of treatment to be really
effective would require to be specific and that
Irobably the best method to adopt was one which
embraced both specific elimination and specitic
desensitization. Furthermore it appeared
preferable to mgke use of the intramuscular
route in view of the strong desensitizing )
solutions to be used, and the fact that this
route, while so successful in ?ther‘forms of
allergy, had never been tried in epilepsy. Here,
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as in skin testing the first main difficulty
to be overcome was that of establishing a
teechnique ensur ing maximum efficiency without
risk of possible disaster. On enquiry
Bencard expressed themselves willing to pro=-
duce desensitizing solutions according to
prescription, and availing himself of the
offer, the writer had a series of thirteen
prepared.

Fach of these was separately dispensed
in strict accordance with the tabulated
results of the skin testing, dve attention
being paid to varvine degrees of positiveness.
As previously indicated no attempt was made
in one instance to establish desensitigation,
on account of rapidly increasing debility,
and the consequent dangers that might ensue,

Two solutions of eraded potency were
employed, one aof moderate strength and con-
stituting an Ordinary Desensitization Course,
the other, more concentrated, and to be used
with discretion, as a Continuation Course.

The supplied solutions contained in addition

to the specific allergens, Adrenal ine Chloride
of a strength of 1 in 4,000. The injectiond
were given deep into the glutesl muscles near
the junction of the outer and middle thirds of
the 1line joining the Anterior Superior Spine

of the Ilium to the tox of the natal cleft.

The initial dose given was 1 minim of the
Ordingry strength plus two minims of Adrenal ine
1 in 1,000.

A preliminary test-treatment was under-
taken on six selected epileptics of the group
under review. This was done so that some idea
might be gained of their reasctions before the
whole group commenced the regular course of
injeetions., No local or general reactions were
noted in any inst ance after the first injection
and on the following day two minims of the same
solution with two minims of adrenaline were in-
jected into the opposite gluteal region. On
each succeeding day, for a total of five days,
this procedure was adopted, increasing the de-
sensitizing solution by 1 minim daily qnd con=-
tinuing with the two minims of adrenaline.

After the fifth injection two patiemts
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M.L. and Mrs. B., both sensitive to cheese
began teking fits. The latter had three
severe seizures within twelve hours. On the
sixth day instead of giving her six minims

of the solution, four were injected. xoO
further fits occurred and she appeared hone
the worse. In the case of M.L., however,
status epilepticus intervened. This patient
took eight seizures in the interval between
her fifth and sixth injections, each fit
being, for her, severe in character., As with
Mrs. B. she was given for her sixth injection
fouwr minims instead of six, but the fits
versisted and incregsed in severity and it was
decided to discontinue the injections. Des-
rite every effort, however, she continued to
take fits and passed into a state of coma.
She dled approximately seventy-two hours
following the first seizure, having taken in
all thirty-seven.

1t was, of course, impossihle to state
definitely whether this sudden accession of
fits was due to the injection and possible
concentration of the specific allergen, or
whether it was pwely coincidental and would
have occurred in any case. Nevertheless, one
suggestive fact was that although she took
fits comparatively frequently - from seven to
eight monthly = she had never previously had
an attack approaching this in either number
or severity. The outlook was disquieting as
it was felt possible that a similar increase
in fit incidence might be induced in other
subjects, mnless some method of gauging dosage
could be found. In the case of M.L. there had
been no outward indication, either local or
general , of overdosage, until the sudden
appearance of the conwlsions, if indeed they
were to be regarded as a sequel to treatment
and not as arising spontaneously.

For that matter no outward evid ence ex=-
isted in any of the other cases as to the
dosage given heing adequate or excessive.
Dsily minim increases were employed by such
authorities as Bray and paterson ( 73 ) to

Troduce desensitization, but on the other hand,
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they were dealing with forms of allergy such
as asthma and hay-fever. Tt was possille
that a dosage suitable for such cases might
require ad justment for epileptics. Further-
more where, in the case of gsthma and hay-
fever, an overdosage might cause an increase
in the severity of the specific symptoms or
even general symptoms of oedema and collapse,
in epileptics the first or only response to
overdosage might well be one or more seizures.

It was clear that more harm than good
might easily result if the present line of
approach was persisted in. Indiscriminate
dosage was unsatisfactory, not to ssy danger-
ous. Accordingly a further survey of the
literature on allergy and epilepsy was under -
taken, and some useful information obtained
from work performed, over a number of years,
by the American allergist, Spangler. The work
referred to included a method, conceived and
advocated by him, of checking dosage in non-
specific therapy. The rational e was based on
changes in the number of eosinophil cells in
the differential blood count following the in-
Jection of desensitizing solutions. A
modificat ion of this procedure was evolved and
uged in the present work. A brief discription
now follows !~

THF. FQS INOPHILIC INDEX.

One factor common to most allergic con=-
ditions is an increase in the eosinophil cells
of the blood. This edsinophilia is usually
Present in asthma, hay-fever and eczems, less
frequently in urticaria and migraine, and more
rarely in other allergic conditions. Its
Presence has been noted in epilepsy of allergic
origin by Spangler ( 71 ), Forman ( 40 ) and
others. Spangler writing on this sub jeet says,
"Since migraine, epilepsy, certain rheumatic
cond itions and some of the digestive dis-
turbances have been investigated with reference
to a possible allergic etiology, an increase of
the eosinophils in the peripheral blood is
being reported with more frequency."

In addition, however, to noting an
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occasional eosinophilia in epileptioes
Spangler ( 72 ) found that in treatment by
non=-specific means the relative number of
eosinophils in the dif ferential count could
be employed as an indicator of the degree of
hypersensitivity and as a means of re-
gulating amount and frequency of dosage.
This he designated the "Eosinophilic Index."

In recommending this index a8 a guide
to dosage, more particularly i»n bronchial
asthme, he states that nAs a rvule the high-
est rise in the percentace of eosinophils,
following venom protein injections occurs by
the second or third dsy. In from five to
seven days after injection, the eosinophil
cells will, as a rule, have dropped to 4 per
cent. or under (unless a higher percentage
range of eosinophils had been present in the
patient before the first injection was given, )
and the mtient may be given another injection.
1t has been my practice not to repeat an in=-
Jeetion if the percentage of eosinophil cells
by the fifth day has not dropped to within the
normal range, or at least as low gs they were
before starting the protein injections. More=-
over, it has not seemed wise to increase the
strength of the dose if any given strength is
rroducing an increase of from 8 to 10 per cent.
of eosinophils by the second or third day after
an injection.” He concludes that '"The varying
percentage of eosinophil cells (the eosinophiliec
index) has been found a valuable guide in
regulating the strength of dose and frequency
of administration of venom protein when it has
been used as & non-specific desensitizing agent
in allergic asthma.v

gowever, he later found that the eosino-
rhilic index was of equal velue in the non-
specific treatment of gllergic epilepsy arnd in
his paper on "Allergy and Epilepsy” ( 35 )
states "T would emphasize again the need of a
scientific method for regulating the streng?h
of dose and for determining the frequency with
which both specific and non-specific agents
should be administeredese.ss.. Following
intramuscular injections of crotalin solution,
essessies T have found the degree of
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eosinophilia produced in the differential
blood counts to be of prognostic value as
well as a very satisfactory guide to
dosage."

In epilepsy as in other forms of allergy
he found that the highest percentage of
eosinophils occurred within forty-eight hours
following injection and that normal counts
were again present in from five to eight days.
He did not repeat an injection unless the
rercentage of eosinophil cells had by the
fifth day dropped to at least 4 per cent.
Furthermore, he did not increase the strength
of the dose so long as any given strength pro-
duced an 8 = 10 eosinophilia on the second or

third day after an injection.

THE EOS INOPHILIC INDEX APPLIED TO
THR PRESKNT SERIES OF CASES.

- Spangler's work appeared to have a direct .
bearing on the present problem and to offer con=-
~siderable opportunity for comparison and

el aboration. His technique had been devel oped
in conjunction with non-specific treatment,
namely the intramuscular injiection of small
doses of crotalin. It remained to be seen
whether similar reactions to those he recorded
would result from the injection of specif ic
desensitizing solutions. His results had es-
tablished a definite commection between the
degree of eosinophilia produced and the margin
of effective dosage. If this factor held good
with specific desensitization then ome of the
main problems would be solved.

It was decided to divide the group of
twelve aveilable epileptics into two sub-
groups (A) end (B) of six each. The first
group was submitted 40 specific treatment, con-
trolled, as far as possible, by systematic
eosinophil counts; the second was given a
similar course of injections to the first,
modified in respect of dosage, in the 1light
of recent experience, but otherwise uncon-
trolled.



80.

During treatment each of the twelve
patients was permitted to follow very much
his usual routine, the only restrictions laiad
down having reference to diet. Wherever s
retient displayed sensitivity to a part-
icular food, as indicated by his history or
the results of skin testing, that foed or
foods was rigorously excluded from his diet.
The active co-operation of the nursing staff
was essential and mroved willing and
éffective. It can be stated with some assur-
ance that from beginning to end of treatment
no mtient gained access to food proteins
other than those permitted in his dietry.

The ma jor ity of the mtients were actively
interested in the proceedings and submitted
cheerfully to all temporsary discomfort in the
hope of permanent benefit.

Before commencing active treatment a
preliminary period of ten dgys was employed in
making a series of differential blood counts on
the members of Gronp A. This preparatory work
was done to determine the average number of
eosinophil cells normally present in the blood.
In all fifteen counts were performed on each
ratient during this ten dsy period, and these
results, along with those of succeeding counts
during treatment, were arranged in graph fomrm.

On the dleventh day Group A commenced
treatment. At ten a,m. one minim of the
ordinary desensitizing course glong with two
minims of sdrenaline 1 in 1,000 was in:jgcted.
into the gluteal muscles of the right side.
Just previously blood was obtained from the
right ear and two hlood films made of each
ratient. A differential count was then made
of the twelve slides thus prepared. To ensure
accuracy two hundred cells in each slide were
counted, making a total of four hundred cells
counted for each person. At 5 p.m..the same
day another two films from each patient were
Prepared snd results recorded, while a third
count was read at 10 a.ms On ‘b}.xe following
morning, namely the 12th. A final and founrth
reading took place twenty-four hours later at
10 a.m. on the thirteenth day and this was

followed immediately by the second injection
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of two minims of solution plus two minims of
adrendline into the left glutedl region.

This whole procedure was repeated until
a total of fourteen injections had been
reached, injections being increased by one
minim on each oceasion and spaced at in-
tervals of forty-eight hours. When fourteen
injections of the ordinary solution had been
adminis tered, and irrespective of the actual
dosage then reached, the patient was changed
to the concentrated course and to begin with
given one minim of this and two of adrensal ine.
(An exception was made in one instence where
it was thought advisable to commence the con-
centrated course with half g minim). Forty-
eight hours later two minims were injected
and so on until a total of twelve injections
had been administered. Insdll each epileptic
thus received twenty~-six desensitizing in-
jections. Throughout the course differential
bl ood counts were made at 7, 24 and 48 hour
periods following each injesction.

The method employed in staining the
WL ood film was the Giemsa Rapid, while
Schillings "meander™ method was used in making
the differentisl count. The work involved
was quite considerable, but with a little
rractice it became possible to make an accurate
estimation of each slide in approximately
fifteen minutes, The ears were used alter-
nately for obtaining the Wlood, and no difficulty
was experienced. Treatment commenced on the
1lth of parch and ended on the 30th of April.

One of the first points noted as treatment
roceeded was the fact that although a degree
of eosinophilia usually occurred after each in-
jeetion, the percentage increase did not, in
any way, approach that recorded by Spangler.

In no instance did the differential count show
an eosinophilia higher than 8¢6%. Furthermore
the eosinophilia produced was less persistent
than Spangler's and br the end of forty-eight
hours had invarisbly disappeared, except in a
very few instances where the cell level was
persistently raised over several days. In such
cases it was generslly associated with a bout

of fits. As stated, an increase in eosinophils
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usuglly followed an injecti on but occasion-
ally id did not, or was too small to be of
practical significance, After such g
negative or mild reaction a seizure never
occurreds A slight but definite eosino-
philia, was nevertheless the rule, while
exceptional 1y marked and suggestive counts
occurred from time to time.

As already mentioned readings were
recorded after each injection at the end
of seven, twenty-fow and for ty-eight hours.
It was found, generally spesking, that the
eosinophilia had appeared by the time the
first count was recorded, had reached a
maximum by the end of twenty-four hours, snd
had disappeared by the end of forty-eight.

Another fact soon evident was the
relatively larger increase in the eosinophilia
invariably associated with the onset of a
seizure. From a daily study of the Eosinophilic
Index, as it was charted, it was seen that one
or more convulsions were bracketed with most
of the higher elevations in the graph curve.

It appeared as though a marked eosinophilia,
following an injection, could be regarded as
either the accompaniment to, or the forerunner,
of a fit.

Whether such an eosinophilie had, prior
to treatment, accommanied a fit in any of the
cases under review could not be, of course,
stated with certainity. There had been noth-
ing, however, in the resnlts of the prelimin-
ary examination period of ten days to suggest
that it did so. Furthermore, to the writer's
knowledge, the literature on_epilegsy gave no
indication that such a reaction had ever been
recorded in epileptics in reneral.

If, as appeared, such a fit only occurred
when the degree of eosinophilia reached a
certain peak level, then it Was.obvious that
some fixed increase in eosinophils m?st be
set as the margin of safety above which there
was g likelihood of seizures and below which
there was not. only thus could the rate of

dosage increase be regulated.
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This standard was determined as follows:=-
The mean eosinophilic count of each patient
was ascertained for the tem days prior to
treatment and this was accepted as his or her
normal level. An increase in eosinophils
above this by 2% or over was considered to be
significantly high and the next injection was
accordingly modifieds This figure was purely
an arbitrary one, arrived at by noting, during
the first days of treatment, the associgtion
of seizures with counts at least 2% above the
average range. It was felt that some con-
nection existed between these two factors,
and subsequent findings in course of treatment
tended to confirm this.

Admittedly fits did oceur without a
corresponding increase in eosinophils, and
an occasiondl eosinophilia of over 2% above
average was unaccompanied by a seigure, but
nevertheless a high reading, on the whole,
signified & convulsion. If one accepted the
view that convulsions were incited by over-
dosage as evidenced by an eosinophilia of more
than average degree, themn by snitably re-
stricting that dosage so that the said degree
of eosinophilia was prevented from occurring,
it should be possible to control the seizures.

Such was the ideal aimed at, but in point
of fact it conld not be achieved. The main
reason was that an injection would frequently
rroduce a seizure when the previous count
gave no indication that a normal increase of
one minim in dosace was at all likely to do
so. (ertaihly, in such a case, the imminence
of a fit wouwld be indicated by the rise in
the current couwnt, but unfortunately the fit
would often oceur before the seven hour read-
ing had been taken. Nevertheless the reading
did give a good indication of the sevgr@ty of
the reaction, and was of value in deciding
what particular modification of dosage should
be instituted. If the count was unusually
high, that is appreciably over 2% above the
normal mean for the ind ividual, then a grave
danger existed of still further fits, should
an increase in dosage, or even a repetition of
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the last injection be attempted. Tf the
eosinophilia was less evident but still 2%
above normal, then the last injection mi ght
be repeated, but not increased.

Dosage control was summarised thus -
(1) provided the Rosinophilic Index remesined
below the agreed maximum increase of 2% on
the individual mean, the dosage of each in-
Jection was regularly increased by one minim,
(2) sShould the Eosinophilic Index show &
2% increase or slightly over, then whether a
seizure had taken place or not, the previous
injection was repeated. (3) Should the
Eosinophilic Index show an increase con-
siderably over 2% the next injection was de-
creased by from 1 « 3 minims according to
the severity of the last reaction.

Co=incident with the treatment of Group
A, Group B was likewise given a series of
injections. These also were administered at
intervals of forty-eight hours, the same
dosage and rate of increase being followed
in the two groups. In this group, however,
eosinophil counts were omitted and dosage
was uncontrolled. A series of twenty-six
injections was given and the same precautions
observed as in the other group.

In this group the guestion of dosage
was natureglly unsatisfactory. As no means
existed of foretelling the 1likelihood of a
convulsion, it was.impossible to anticipate
by cutting down quantity; the seizure had
occurred before overdosage was recognized.

It was naturselly borne in mind when '
dealing with either group that seizures during
treatment were not in any way necessarily due
to desensitization. Nevertheless it was felt
of some significance that, in group A, they
were ususlly accompanied by an eosinophilia,
and further if that eosinophilia could be
revented from reaching too high a level, they
were not likely to oceur. One could.not state
conclusively that had the eosinophilia no? been
controlled they would have occurred, but it
seemed Teasonable to infer that such was the
case.
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Again it was recognized that a seizure
would often take place betore the current
count could be read, or at least before any-
thing could be done to arrest it; but on
the other hand, increased counts were not
always followed by fits and by modifying the
next injection were invariably prevented.
Another important factor in regulating the
treatment of group A was the measure of the
severity of the reaction on the organism as
reflected in the degree of eosinophilia.

None of t hese advantages was enjoyed by
Group B, but nevertheless with careful
observation, no untoward results were ex-
perienced. The principle applied here was
vurely one of caution. Whenever a fit
occurred, in course of treatment, the last
dose was repeated, and if there was a series
of fits over some days this same dose was
repeated every forty-eight hours until the
patient was free of fits. The usual routine
increases were then resumed.

SKIN SINSITIVITY FOLLOWING DESENSITIZATION

One week following the course of specific
desensitization, the two groups were subjected
to a series of skin tests. Tach patient was
only tested against those substances to which
he or she had formerly given a positive reaction.
Three months later, at the beginning of August,
they were acain tested towards the same sub-
stences. The reason for this dusl testing was
to ascertain, (1) whether desensitization had
had any effect on the skin reactions, and, (2)
whether this effect was temporary or relatively
permanent. TIf it could be shown that former
positives were rendered negative it was
evidence, although not absolute, that de-
sensitization had been successful. Further-
more it might be possible to demonstrate a
correl stion between change in skin reaction and
fit incidence.

The results of both investigations were
tabled as below and should be compared with the
original findings as shown on page gsixty -eight.
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TABLE 1.
CASE DMMEDIATELY AFTER TREATMENT.
1l Mixed House Dust - Pork —
| 2 Mixed Feathers — 0ats —
z Haddock — Herring ——
5 ‘Cheese + 3 Salmon ——
i 6 Cheese
7 Mixed House Dust Mixed Freathers -
8 Cheese 4+ - Onion —
9 Hgg White — —1 Mixed Feathers -
10 Cheese 4+ Milk — TRice — Sardine —
11 Mixed House Dpust + + Cheese F 4+— 4
12 Cheese 4+ Herring —
14 Cheese. —
TABLE 2.
CASE THREE MONTHS AFTER TREATIIENT.
1 Mixed House Dust — Pork —
2 Mixed reathers J— Oats —
4 Haddoc k ——— _ Herring ———
3 Cheese - 4 Salmon J—
6 Cheese +
7 Mixed dTouse Dust Mixed Featners 4=
) Cheese + Oonion —
1.9 Egg white < ixed Feathers <
10 Cheese =+ Ik — Rice ~— Jardine —
1l Mixed House Dust + + Cheese  + + +
12 cheese -+ HeTTing  —
14 Cheese — '
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Conclusions were summarised as follows: -

(1) 1In four instances (33 %) all reactions
were negative in both tables.

(2) In five of the remaining eight cases
(Table 1) negative reactions occurred
towards one of two or more formerly
pos it ive allergens; in table 2 this
number hgd fallen to four.

(3) Four cases showed a lessened degree of
positiveness; similar findings occurred
in both tables.

(4) In one petient the original sensitivit-
ies remained unaltered.

(6) Negativeness once established was not
quickly unal tered.

(6) In several instances the decrease in skin
sensitivity paralleled the improvement in
fit incidence.

(7) It might be inferred that desensitization
had taken place in those cases where an
improvement in fit incidence and mental
condition was accompanied by negative skin
reactions. In five instances 42%) these
three factors were present.

(8) Where improvement was less evident, or
was absent, there was, approximately, a
corresponding lack of alteration in the
skin reaction. In such cases a lesser
degree of desensitization, or a failure
to desensitize might be inferred.

RESUITS OF TREATHMENT.

Results were assessed according ?o @wo main
factors namely (1) Decrease in the fit incidence
and (2) Improvement in the memtsal health.

On the whole results were encouraging with-
out being spectacular., It was rather too much
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to hope for complete remission of fits in
contirmed epileptics of many years standing,
nor was it reasonable to expect a normality
of thought and action in minds long dis-
ordered. It was sufficient to hope, if not
for cure, at least for a degree of improve-
ment. (Could it be shown that some had
improved, no matter to what small extent,
then the work done was justified and was
not without value. If others displayed a
decided or permanent benefit as expressed
by a significant fall in fit incidence and
a more rational outlook, then the allergic
approach to epilepsy wonld have fulfilled
its promise and wonld be advocated with
convietione.

As previoudly stated specific de-
sensi tization commenced on the 11lth of
March and was complete by the end of April.
Observations were continued until the 11lth
“day of September. During this time speecific
food elimination was maintained. By the
1lth of september an interval of six months
had elapsed since the beginning of treat-
ment, and one of four months and eleven days
since its completion.

Wwhile this pe iod was not so long, as
rerhaps desirable, it was sufficiently long
to make a very fair estimation of results.
Before this was done, however, each individual
case was carefully reviewed in all its aspects
both during and after treatment, and the
salient facts summarized as fo0llows:w

CASE RECORDS.

1.

7L, Group A. Mean eosinophiliec count
before treatment - 3.7% ; mean eosinophilic
count during treatment - 4.2% ; mean
eosinophilic count of twenty-four hourly
readings - 5%.
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In this instance, as in five of the six
cases investigated the average range of
eosinophils before treatment was less than
the average range during treatment, and con-
siderably less than that at the twenty-fowr
hour periods.

The Kosinophilic Index showed a greater
degree 0f response than in most cases, rising
in one instance to 8.5%. This reading was
associated with two fits.

During treatment there were four seizures,
and since then to date (Septembé® 11) ther e
have been an additional twenty-two. This gives
an average of 4.3 per month since treatment
commenced. This figure compares very favourably
with the monthly average of 8.5 for the past
three years.

Mentally this patient has improved. He
is brighter and disylays more initiative. The
lethargy, formerly a marked feature, has largely
disappeared. He has had no attacks of ex-
citement during the past three or four months.
He admits feeling better and more alert. His
genergl condition shows improvement and he has
rput on weight.

On skin testing he was found to have be-
come negative to both Mixed House Dust and Pork.
A similar reading was recorded three months
later. '

Result. A marked fall in fit incidence .
associated with general mental and physical ime

rrovement.
2e

G.Ke Group A. IMean eosinophilie count before
treatment - 3.9% ; mean eosinophiJ:ic cqunt
during treatment - 4,65% ; mean eosinophilie
count of twenty-four hour readings - 6.4%.

The =osinophilic Index showed seven con-
siderable elevations. Ih six of these the crest
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corresponded to a twenty-fowr reading, and in
one instance to a seven hour reading. Four
of these el evations were associated with
seizures and in each instance the dosage was
modified with good results.

puring treatment ten seizures occurred
and since then another twenty-one have been
recorded. This gave an average of b.1 monthly
which was less than half the average monthly
figure of 11,6 for the past three years.

Unfortunately his mentgl condition has
not improved concurrently with the fall in
the number of fits., There is, perhaps, less
tendency to be quarrel some but he remains
mischievions and self-centred. In time a
greater improvement might reasonably be ex-
rected, provided the tit incidence remains at
its present level.

On skin testing he was found to have become
negative to lMixed Features and Oats. A similar
reading was recorded three months later.

Result. A marked fall in fit incidence, un-
assoclated with any appreciable change in the
mental condition.

4,

J.Re Group B. Dosage uncontrolled by eosino-
philie count.

Treastment ran a normal course and there
were no undesirable symptoms of any kind. One
seizure was recorded dwing treatment, but since
then none have occurred. This highly satis-
factory result is particularly striking in view
of the fact that there had been & monthly
average of eight fits during the past three
years. In other words in the last six monthg
only one fit has occurred in place of a mrevious
forty-eight.

corr esponding to the fall in fit incidence
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there has been an encouraging improvement in
her mental condition. (ertainly, this has
not been so dramatic, but it has been
appreciable and continues to progress favour-
ably. she is no longer sulky and petulant
and her former suspicion and aggressiveness
have largely disappeared. She is now co-
operative and productive and displays & new
interest and initiative.

On skin testing she gzave negative
responses to waddock and werring, to both of
which she hed previously been positive., A
similar reading was recorded three months
later.

Result., A great decrease in fit incidence
amounting to a virtual cessation of fits,
with some considerable associated mental
improvement .

5

Je Jde Group B. Dosage uncontrolled by
€08 inophilic count.

Farly in treatment a series of severe
seizures occurred., T™he normal dosage in-
crement was suspended until fits had beex‘l
absent for twenty-four hours. During this
time the original dosage, which had been
followed by the first conwulsion, was repeat=-
ed twice at forty-eight hourly intervals.
Thereafter normal minim increases in dosage
were resumed.

In a1l ten fits took place during treat-
ment, and since then a further twenty-three.
This gave & monthly average of 5.5 over the
whole period. This figure was approximately
the same as the nonthly average of 6.6.:f0r the
Past three years, and consequently no improve-
ment in fit incidence could be said to have
occurred.

His mentsl condition likewise shows no
change. He continues to be troublesoms,
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aggressive and interfering. He is morbidly
suspicious and irritable.

On skin testing he displayed the same
degree of sensitivity towards Cheese as he
originally did, but was negative towards
Salmon. A similasr reading was recorded three
months later.,

Result, No improvement in either fit ine
cidence or mental condition.

6.

Mrs. B. Group A. Mean count before treat-
ment -~ 3% ; mean count during treatment -
3.8% ; mean of twenty-four hour readings 4.5%.

On the Eosinophilic Index there were only
two elevations of any magnitude and these were
both associated with seizures - three in either
case. On both occasions the highest point of
each curve corresponded to the readings re-
corded at the end of twenty~four hours. The
dose injected jnst previously to the onset of
the fits was repeated and there was no re-
currence,

puring trestment there were six fits and
since then ten have occurred. This gave a
monthly average of 2.6, and showed a distinct
improvement on the monthly average of 5.l
during the mst three years.

Mentally she has shown no improvement .
In any event no spectacular change was likely,
as at gll times her outlook was fairly rational,
except at 0dd intervals when she became con-
fused and violent. She still continues to have
impulsive outbursts and to be most unmanage-
able at such times.

On skin testing she gave a lessgngd degree
of positiveness towards Cheese. A similar
reading was recorded three months later.
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Result ;= Some considerable improvement
In 1T Incidence, wnassociasted with any

mental impyrovement.
7e

WeSe Group Be Dosage uncontrolled by
eosinophilic count.

Treatment ran a normal comwrse and was
uinterrupted in any way. Three seizures
occurred during this period and these were
later followed by snother ten. This gave a
monthly average of 2.1 which was slightly
below the average of 3.1 for the past three
years. This was not considered sufficient
justification for claiming an improvement in
fit inciderce.

Mentally he is possibly somewhat bright-
er and certainly feels better in himself.
There is, however, comparatively little change
to be noted. He continues to be mild mannered
and rather facile. WHe works about the In-
stitution and interferes with no one.

On skin testing positive reactions of a
lessened intensity were recorded towards Mixed
House pust and 1ixed Feathers, A similar
reading was recorded three months later.

Result .- No improvement in fit incidence,
but some slight impr ovement mentally.

8.

GeRe Group A. Mean comt before treatment

1¢6% ; mean countduring treatment 3,9% ;

mean of twenty-four hour periods 3.1%.

mhe Fosinophilic Tndex rose rapidly after
the second injection and following the thirg_
injection reached its extreme height of 8¢6%.
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During this period of abnormal reaction fifteen
fits occurred. The marked elevations in the
eosinophil counts would probably never have
been recorded had prompt steps been taken to
ensure control of treatment. As it was, how-
ever, theemergency was the first of its kimd,
ocewrring as it did in the early days of
treatment and consequently adequate counter
measures were not applied as quickly as they
mights A drastic reduction in dosage was
deemed necessary and proved effective, the
count falling steadily within the next two
forty -eight howm periods. Tater in treatment
five further well marked ¢l evations in the
counts ocewred, the highest, however, only
reaching 645G,

Four of theae increases were associated
with fite. During treatment there was s
total of thirty-seven fits and since then
eighty-five have taken place. mhis gave a
monthly averace of 20.1l, approximately the
same as the average of 21.7 for the past three
years.

not only has there been no improvement
in the fit ineidence, but his mental con-
dition likewise shows no change. He con-
tinues to be confused, irritable and aggress-
ive. He lacks initiative, is unemployable
and in need of constant supervision.

Results were somewhat disappointing,'as
jndging by the activity of the eosinophil re-
actions one would have believed desensitiz-
ation possible. Apparently the case was too
established and the seizures too frequent to
admit of improvement.

On skir testing he was found still
rositive to cheese, but had become yegative
to onion. tphree months later a similar read-
ing was recorded.

Result: - Mo improvement.in either fit
incidence or mental condition.
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Je MCe Ko Group B. Dosage uncontrolled
by eosinophilic count.

Treatment ran a normal course, except
on two occasions when g total of three fits
occurred, DoOsase was modified in the usual
manner during those periods.

Since completion of treatment there
have been no fits. fThis gave a monthly aver-
age 0f 0.5 slightly better than 1.7, the
average for the past three years.

corresponding to the minor degree of
immovement in the fit incidence, there has
been noted lately a slight change in her
mental outlook, She has, if anything, been
more approachable and more amenable to dis-
cipline. ghe remains, however, indolent and
unpr oductive,

On skin testing she showed lessened
sensitivity to rixed Feathers and was negat-
ive to Egg White, Three months later the
same degree of sensitivity was expressed to=-
wards Mixed weathers but she had again become
rositive to Egg white.

Result:~ - A slight improvement in fit
Incidence associated with a minor degree of
mental improvement.

10.

He Me A, group A. Mean reading befare
treatment 1,4% ; mean reading during treat-
ment 2,84 ; mean of the twenty-fowr hour

pPeriods 3.1%.

mhe wosinophilic Index showed tWo main_
elevations, each of which were associated with
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a seizure. Some lesser elevations, although
greater then 2% above the average range,
were al so present, and two of these likewise
corresponded to seizures.

The mean of the twenty-four hour resd-
ings was not so noticeably higher in this
instance as it was in several of the others.
No apparent reason for this could be found.

Seven fits took place during treatment
and since then nineteen, which rave a monthly
average of 4.3, appreciably less than half
the averace of 9.1 for the past three years.

Recently there has been a distinet im-
provement in his mental condition. He is
much brighter and more accessible and nothing
like so guarrelsome. He is less interfering
and cleaner in his habits, The degree of
mentgl deterioration in his case was such that
any improvement had, of necessity, to be purely
comparative, Bearing this in mind one is
justified in laying claim to a distinet im-
rrovement .

On skin testing he showed lessened
sensitivity to Cheese and gave negative re-
actions to Milk, Rice and Sardine. A similar
reading was recorded three months later.

Result ;= A distinet improvement ig fit
inicidence associated with a similar improve-
ment in mental condition.

1l1.

JeLe Group B. Dosage uncontrolled ?y
eosinophilie count. Treatment was uplnter?upted
except for the ocecurrence of eight f%ts whi ch
necessitated dosage ad justment according to plan.

From the beginning of llay to date fSept. 11)
there were a further eighteen fits. This gave
a monthly average of 4.2, only slightly less than
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the monthly average of 5.1, over the past
three years.

The mental condition, like the fit in-
cidence, shows no change of any significance.
He continues to be lazy, irritable snd un-
certain. He displays no interest in anything
outside his own immediate wants.

On skin testing no &l teration in the
original sensitivities was found., This read-
ing was conf irmed three months later.

Result:- No improvement in either fit in-
cidence or mental condition.

12.

A.E. Group A. Mean reading prior to
treatment 4.4¢ ; mean reading during treat-
ment 4.4% ; mean reading of twenty-four hour
reriods 5.1%.

As in the case of H. Mc A ( 10 ), the
mean of the twenty-four hour periods was not
significantly higher than the other two
readings. Nevertheless, the four elevations
of more than 2% above the normal range
occurring during treatment were all recorded
at twenty~-four hour periods. mhree of these
same elevations were associated with fits.

The total number of fits during treatment
was five and since then twenty-three have
occurred. mThis gave a monthly average of 4.6,
somewhat better than the averace of 6,9 for
the mast three years.

Mental deteriorstion was too established
in this case to admit of much change, and

there ms been none appreciable. He continues
to be, on the whole, bright and.cheery, with
occasional noisy and impulsive interludes.

On skin testine he was found to have re-
tained his sensitivity towards Cheese, but to
have become negative to Herring. Three months
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later a similar reading was recorded.

Result: - Some improvement in fit in-
cldence unassocisted with mental improvement .

14.

R. L. Group B. Dosage uncontrolled by
eosinophilic count.

Treatment was uneventful. garly in
March three fits occurred but there were none
in April or May. About the middle of June a
bout of fifteen seizures occurred within the
space of twelve hours. Thaey could not be
attributed to anyting in the environment.
Since then to date there have been no further
seizures.

The monthly average was thus 3, or some=-
what less than 4.7, the average for the past
three years. Had it not been for the sudden
accession of fits in June this case would have
been considered to have shown an appreciable
benefit. As it is it will be interesting to
note the fit incidence over the next few months.
There would seem every likelihood of a dis-
tinet eventusl improvement.

Mentally there has been a gquickening of
intelligence and a display of initiative that
is very encouraging. He appears to have
greater confidence in himself and employs hi@-
sel f usefully about the Institution. His skin
condition, likewise has improved, being much
less harsh and scaly.

On skin testing he gave a negative re-
action to Cheese. This reading was confirmed

three months later.

Result:- An immrovement in fit incidence
associated with distinet mental improvement.
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The abovg results in the twelve epileptics
can be finally summarised as follows ;=

(1) A distinet improvement in fit incidence
end mental condition. (4 cases.)

(2) A lesser degree of improvement in fit
incidence and mental condition. (1 case.)

(3) An improvement in fit incidence &l one.
(3 cases.)

(4) An improvement in mental condition sl one.
(1 case.=) -

(6) wo improvement. (3 cases.)

CONCLUSIONS

In nine of the twelve patients trested the
results ot desensitization were indicative of
some degree of response, while in four instances®
this response amounted to a definite improvement.
In only one instance, however, could a claim be
laid to anything approaching complete el imin-
ation of seizures. The fact was striking that,
in this case the average monthly figure of eight
had fallen to the extremely small one of 0.2.
Furthermore, should this improvement continue the
Prospects of ultimate recovery appeared likely.

It was impossible to state that the same
200d end result would be achieved with the others,
on &ccount of the difficulty of assessing the
effect of a lowered fit incidence over a period
of years. pevertheless,it was not improbable that
should the present lowered incidence persis? that
it might eventually permit of some cases being
cared for outside a certified institution.

Meanvwhile the main points elicited WeTe =
(1) most of the epileptics were now taking fewer
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fits. (2) Several admitted to feeling better
in themselves. (3) fThey were, generslly
speaking, quieter and conducting themselves
more rationally. (4) 1In consequence, there
was a noticeable easing of strain on the nurs-
ing staff and a lessening of friction with
other patients. nhese two factors alone wonld
have justified the effort expended.

The whole series of investigations, from
start to finish, tends to confirm the close
relationship existing between allergy and
epilepsy. These facts are mainly as follows:=
(L) The obvious preponderance of allergic
manifestations in the epileptic's personal and
family history as compared with the psychotics
and controls. (2) On skin testing the
epileptics displayed, as a group, a much more
evident sensitivity to food and other sallergens.,
(3) Following desensitization skin sensitivities
were lost or lesgsened in degree in all but one
instance. This change, in dermal responsiveness
was accompanied in four cases by a decreasge in
seizures and a corresponding increase in mental
acuity. (4) 1In four patients the personal
history sugcested a linking of seizures with a
specific protein. It was interesting to note
that in each instance a positive reaction re-
sulted when skin testing the subject for that
particular substance., (5) Specifically dir-
ected treatment by elimination and desensitiz-
ation was successful, in nine patients, in
alleviating symptoms.

1 short, the writer was convinced that
gllergy played an important part in the etiology
of his particular series of cases.

With regard to treatment it was felt that
injections egiven by the intramuscular route
and controlled by frequent reference to the
Eosinophil count, was a preferable method to a
similar, but uncontrolled, line of trea?ment. It
was not a question of the end result being more
satisfactory in the former method but rather that
the element of risk and uncertainity was the more
successfully eliminated or overcome.

The use of the Eosinophil Index, in treatment
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as applied here was new, and the number of
cases small, Further research along similar
lines might suggest modifications of
technique, such as an alteration in the fixed
increase level of 2%, Had time permitted or,
the services of a technician been available,
the counts would have been recorded two hourly,
in order that a closer watch might have been
kept on the rising tide of cells. However,
despite the absence of these refinements, the
method appeared to offer a reliable guide to
dosage and tit control.

It is the writer's intention to follow up
the present series of cases with the object of
determining, (1) The effect of time on the
fit incidence and (2) the effect of a per-
manent lowering in fit incidence on the mental
condition. As a re=snult of these observations
it may be deemed advisable to give a second de-
sensitizing course of treatment. Furthermore,
as other materigl becomes available it is hoped
to institute investigations &l ong similar lines.

In conclusion, one wovld like to see the
8ignificant connection of gllergy and epilepsy
more widely considered and more effectively
investigated. warly idiopathic epileptics should
be prevented, if possible, from joining the ranks
of the chrornic, by a timely allergic examination,
while even those cases, chronic and institution-
alized, should not be despaired of or drug-
saturated, without every effort being first made
to trace sensitivities and institute desensitiz-
ation,

SUMMARY .

1. The nature of sllergy and its possible
connection with epilepsy is discussed and a
review presented of the literature on the sub-

ject.

2. Critical observations have been made on the
technique of skin testing and a search institutgd
for the idesl method as applied to the present work.
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3. Investigations have been conducted into
the personal and family histories of seventy-

two individuals in a search for &llergic
manifestations.

4, The case records of fourteen epileptics are
presented in some detail, each of the series
being skin tested, dermally and intradermally,
and results tabulated.

6. The treatment of allergy is critically
reviewed and a method adopted combining specific
elimination and specific desensitization, while
the Eosinophilic rndex is suggested as a means
of guiding dosage.

6. Six epileptics have been given a course of

specific intramuscular in jections controlled by
eosinophilic readings, and a second six given a
similar course but uncontrolled by such obser-

vations.

7., Two further series of skin tests have been
carried out, one immediately following treatment
and the other three months later.

8. Finally, results are assessed and conclusions
inferred.
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